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Introduction
Gastric cancer (GC) is one of five leading causes of death world-
wide [1], with an overall 5-year survival rate ranging between 25 
and 30% [2]. The crucial factor in such a frustrating prognosis 
is the advanced stage at which most gastric cancers are detected. 
Therefore, a viable strategy for curtailing deaths from gastric 
cancer should rely on the early detection and management of its 
precursor. Most gastric adenocarcinomas (typically the intestinal-

type variant, most commonly arising in the distal stomach) are 
the ultimate step of a cascade of epithelial phenotypic changes, 
triggered by non-self-limiting inflammation [3–5].

Helicobacter pylori (H. pylori) infection is, by far, the most com-
mon etiologic agent of these inflammatory changes and, conse-
quently, the most common cause of non-syndromic gastric cancer, 
often referred to as environmental cancer [6, 7]. The primary pre-
vention of H. pylori infection and its timely eradication (before 
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Objectives:	 Gastritis OLGA-staging ranks the risk for gastric cancer (GC) in progressive stages (0–IV). This long-
term follow-up study quantifies the GC risk associated with each OLGA stage.

Methods:	 Consecutive patients (7436) underwent esophagogastroscopy (T-0), with mapped gastric biopsies, 
OLGA staging, and H. pylori status assessment. Patients with neoplastic lesion (invasive or non-
invasive) at the index endoscopy (and/or within 12 months) were excluded. All patients were 
followed-up (T-1) by combining different sources of clinical/pathological information (Regional 
Registries of: (i) esophagogastroduodenoscopies; (ii) pathology reports; (iii) cancer, (iv) mortality). 
The endpoint was histologically documented development of gastric epithelial neoplasia.

Results:	 At T-0, the patients’ distribution by OLGA stage was: Stage 0 = 80.8%; Stage I = 12.6%; Stage 
II = 4.3%; Stage III = 2.0%; Stage IV = 0.3%; H. pylori infection was detected in 25.9% of patients. 
At the end of the follow-up (mean/median = 6.3/6.6 years), 28 incident neoplasia were documented 
(overall prevalence = 0.60 per 103/person-years; low-grade intraepithelial neoplasia = 17/28; high-
grade intraepithelial neoplasia = 4/28; GC = 7/28). By OLGA stage at the enrollment, the rate of 
incident neoplasia was: Stage 0 = 1 case; rate/103 person-years = 0.03; 95%CI: 0.004–0.19; Stage 
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stage as predictor of neoplastic progression (OLGA stage III: HR = 712.4, 95%CI = 92.543–5484.5; 
OLGA stage IV: HR = 1450.7, 95%CI = 166.7–12626.0).
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extensive atrophic changes develop) are currently considered as 
the most effective cancer preventing strategies. More than 95% of 
distal gastric adenocarcinomas arise in intestinalized glands, in a 
background of atrophic-metaplastic gastritis [8].

In a process of progressive de-differentiation, metaplastic cells 
may acquire most of the biological profile of neoplastic cells. When 
their native cohesive aptitude is preserved, the resulting change is 
referred as intraepithelial neoplasia (IEN), also known as dyspla-
sia. In a further step, dysplastic cells may lose their cohesiveness 
and acquire the phenotype and the behavior of invasive cancer [9, 
10]. Both extension and topographic distribution of gastric atro-
phy parallel the risk for GC, and several international guidelines 
suggest that patients with extensive atrophic gastritis be entered in 
endoscopic surveillance protocols [11–13].

Histological staging systems for gastritis rank the risk for gastric 
cancer in progressive stages, based on extension and topography of 
the atrophic-metaplastic changes, from 0 to IV. The Operative Link 
for Gastritis Assessment (OLGA) system has designated patients 
with stages III and IV as high-risk and has recommended dedicated 
follow-up [14–18]. The OLGIM (Operative Link for Gastric Intesti-
nal Metaplasia) is based on a similar concept but considers only the 
extension and topography or intestinal metaplasia [19]. The prog-
nostic value of both staging systems has now been documented  
in several studies involving cohorts of variable size [20–29].

This study was designed to quantify the GC risk associated with 
each different gastritis OLGA stage in a series of 7436 consecu-
tive patients underwent had upper esophagogastroduodenoscopy 
(EGD) for the evaluation of dyspepsia [19, 30].

Patients and methods
Patients’ selection (T-0)
This study included 7436 consecutive patients who underwent 
EGD between 2007 and 2011 at the Gastroenterology Unit of 
the University of Padua Hospital, a regional hospital located in 
Northeastern Italy. Indications for the endoscopy included dys-
pepsia, bloating, and epigastric pain and discomfort. The first 
EGD (index EGD) is designated as T-0. The study population was 
retrieved by searching the digital archives of the Department of 
Pathology. Among the registered cases, only patients who were 
residents of the regional area (Veneto) were considered (Fig. 1). 
After retrieving the records, the following inclusion criteria were 
applied: (i) age older than 18; (ii) no previous gastro-esophageal 
surgery; (iii) endoscopy procedure including at least 5 biopsy 
samples (2 from the antral mucosa; one from the incisura angula-
ris; and 2 representative of the oxyntic mucosa); (iv) histological 
assessment of the gastritis stage according to the OLGA criteria 
(Table 1); (v) histological assessment of the H. pylori status as H. 
pylori-positive (Hp+ve) versus H. pylori-negative (Hp−ve); (vi) 
no previous or current clinico-pathological evidence of advanced 
gastric precancerous lesions (intraepithelial neoplasia) or neo-
plastic gastro-esophageal lesions. Cases in which gastric neoplas-
tic lesions were detected within 12 months from the initial biopsy 
(T-0) were interpreted as prevalent neoplasia missed at the initial 
endoscopy and, therefore, were excluded.

Endoscopy procedures at T-0 and biopsy specimens’ submission
All EGDs were performed or supervised by the same team of 
senior endoscopists (FF, ES) and were conducted either under 
oropharyngeal anesthesia or after sedation with midazolam or 
Propofol. As per clinical protocol, all patients were explicitly rec-
ommended to discontinue the use of Proton Pump Inhibitors 
(PPI) therapy at least 14 days before the scheduled endoscopy. 
Biopsy specimens were submitted to the Department of Pathol-
ogy in two separate 10% formalin jars, one containing the samples 
from the corpus and one those from the antrum and the incisura 
angularis [31].

Helicobacter pylori status
H. pylori status was assessed by histology at T-0 using the Giemsa 
stain modified for H. pylori. Eradication therapy was recom-
mended to all H. pylori-positive patients; however, no informa-
tion was available on the outcome of the eradication (if any).  
H. pylori status at the end of the follow-up period is reported only 
for those patients in whom a neoplastic event occurred (histological  
assessment at T-1).

Histopathologic evaluation
All 7436 patients enrolled in this study underwent an initial (T-0) 
histological assessment based on five biopsy gastric mucosa sam-
ples (2 from the antrum, 2 f1 from the incisura angularis, and 32 
from corpus mucosa); in all these patients the gastritis OLGA 
stage was assessed according to the OLGA 2008 guidelines [16, 
31]. At the study center, the interobserver consistency in the 
assessment of the gastritis stage is calculated every year as part of 
the annual internal quality control evaluation. The k-statistics val-
ues in 2008 were: k = 0.66; 95%CI = 0.49–0.83; in 2011 they were: 
k = 0.71 95%CI = 0.55–0.87. Both k values represent “substantial 
agreement.”

Patients’ follow-up (T-1) and vital status: sources and outcome 
measures
Information about any relevant clinical event that occurred in 
the entire study population after enrollment was obtained by 
consulting the following sources: (i) Regional registries of endos-
copy procedures; (ii) Regional archives of histopathology reports; 
(iii) the Regional Cancer Registry; (iv) the Regional Mortality  
Registry.

Each patient accumulated person-time for follow-up analysis 
from the date of enrollment (T-0) to the date of gastric neopla-
sia incidence (histopathologic diagnosis of one of the considered 
neoplastic outcomes (i.e., LG-IEN, HG-IEN, invasive GC)), death, 
emigration, or last available follow-up, whichever came first (T-1). 
The vital status of all patients was assessed through record linkage 
with the population file of residents, as available from the Regional 
Healthcare System (RHS).

Cases of neoplastic lesions (both invasive and non-invasive) 
diagnosed from one the date of the initial endoscopy through Jan-
uary 2016 (end of the follow-up) were further verified by retrieving 
the endoscopy and the surgical summaries, the pathology reports, 
and the pathology specimens, which were reviewed by one of the 
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Authors (MR). According to the exclusion criteria (see above), any 
neoplastic lesion whenever assessed within 12 months from the 
initial (T-0) endoscopy was considered as prevalent and the patient 
was excluded from the study. All 28 neoplastic lesions were his-
tologically reconsidered and categorized according to the Padova 
International classification distinguishing: (1) low-grade intraepi-
thelial neoplasia (LG-IEN); (2) high-grade intraepithelial neopla-
sia (HG-IEN), and (3) invasive adenocarcinoma (GC) [9].

The interobserver consistency (two internal pathologists (MR, 
MF)) in assessing the IEN grade was evaluated by reconsidering 
all the IEN cases that emerged during the follow-up (k-statistics 
value: 0.67, 95%CI = 0.46–0.95) [32].

In all cases of invasive malignancy, both the adenocarcinoma 
histotype and its pathological stage (TNM staging according to the 
WHO criteria) were also recorded.

Statistical methods
A linear trend of incidence rate over OLGA stages was assessed 
by Cochran–Armitage trend test. Multivariate analyses were 
performed using the Cox proportional-hazards model. Kaplan–
Meier analysis was performed to analyze the incidence of neopla-
sia according to the OLGA stage at the enrollment. All p values 
are two-sided; p values of less than 0.05 were considered signifi-
cant. All statistical analyses were performed using SAS 9.4 (SAS 
Institute, Cary NC).

Results
Study population at enrollment (T-0)
The mean and median age of the 7436 patients included in this 
study were 54 and 55, respectively (patients’ distribution by quar-

Histology reports (24,753)
referred to gastric biopsy
sampling as registered at
the pathology department

T-1 : Year 2016

Years
2007–2011

End of the follow-up
Follow-up (years): Mean/Median: 6.3/6.6

Cases excluded (17,317)
- EGDS performed by others than
the involved GI Unit

- Age less than 18

- Inconsistent biopsy protocol

- Gastric neoplasia (intraepithelial
or invasive) within 12 months from
the index EGDS

- Regional registries of EGDS
procedures

- Regional registries of histology
reports
- Regional cancer registry
- Regional mortality registry

Sources of patients’ follow-up

Patients included into the study = 7436

OLGA
Stage-0

6005

OLGA
Stage-I

934

OLGA
Stage-II

322

OLGA
Stage-III

152

OLGA
Stage-IV

23
T-0

Fig. 1  Patients’ selection and follow-up procedure. Each considered patient accumulated person-time for follow-up analysis from the date of enrollment 
to the date of gastric neoplasia incidence, death, emigration or last available follow-up (i.e., January 31, 2016), whichever came first. The vital status of all 
patients was assessed through record linkage with the population file of residents, as available from the regional healthcare system
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tiles: 18–41 years = 1820 [24.5%]; 42–54 years = 1822 [24.5%]; 
55–66 years = 1861 [25%]; >66 years = 1933 [26%]) (Table  2). 
There were 4106 (55.2%) females.

Based on histology at the enrollment (T-0), 1926 subjects 
(25.9%) were H. pylori-positive. Table 3 shows the distribution of 
cases by OLGA stage, together with the patients’ mean/median age, 
and the prevalence of H. pylori infection. The mean age of patients 
increased significantly along with the OLGA stage (Pearson’s cor-
relation coefficient = 0.95; p = 0.0123). When patients were strati-
fied into younger and older than 65 years, neoplastic lesions at the 
end of the follow-up significantly prevailed in the older age group 
(univariate analysis: HR = 3.89; p = 0.0004).

Table 3 shows the incident neoplastic lesions (T-1: LG-IEN = 17; 
HG-IEN = 4; invasive GC = 7), stratified by OLGA stage at the 
entry (T-0), with mean/median age and H. pylori status at the 
time the neoplasia was detected (T-1); the time interval between 
the patients’ enrollment (T-0) and the neoplasia detection is also 
shown. The overall incidence rate of neoplastic lesions per 103/
person-years (according to the T-0 OLGA stage) is also shown. 
The significantly increasing (Cochran–Armitage Trend Test: 
p < 0.0001) rate of incidence by stage highlights a well-defined dif-
ferent risk associated to the low-risk (OLGA stages 0–I–II) versus 
high-risk (OLGA stages III–IV) stages.

Gastric cancers at the end of the follow-up
At follow-up, seven cases of GC were documented: five were 
located in the antrum, the other two involved the zone between 
muco-secreting and oxyntic mucosa. The GC histotype was intes-
tinal in five cases (G1/G2) and diffuse in two. The GCs patho-
logical stage (Table  3) was assessed on endoscopically resected 
gastric mucosa specimens in three patients (all cases featured 
intestinal-type GC), and in four patients on the surgical resection 
(two cases featured prevalent diffuse histotype and two cases of  
Intestinal type).

Intraepithelial neoplasia (HG-IEN and LG-IEN) as documented 
at follow-up
Among the four patients with HG-IEN, one was enrolled as 
OLGA stage II (time interval between enrollment and histological  

assessment of HG-IEN = 42 months; the patient was H. pylori-
positive at enrollment and the infection was still present in the 
biopsy set in which the HG-IEN was assessed). All three remain-
ing HG-IEN cases were enrolled as OLGA III (mean time 
elapsed between enrollment and HG-IEN detection = 50 months; 
range = 28–72 months), and H. pylori was not detected in either 
the initial biopsy or in the EMR specimens.

Figure 2 shows the Kaplan–Meier curves of the neoplasia-free 
proportion by OLGA stage. A significant difference in the inci-
dence of neoplastic events (Log-rank test: p < .0001) was associ-
ated with OLGA stages 0–I–II versus stages III–IV.

The multivariate analysis including gender, age, OLGA-staging 
and H. pylori status, at the time of enrollment, disclosed that OLGA 
staging was the only parameter significantly related (p < 0.0001) to 
the neoplastic progression (Table 4).

The hazard ratios for both OLGA stages III and IV (HR = 712.4; 
95%CI = 92.5–5484.5; p < .0001; HR = 1,450.7; 95%CI = 166.7–
12,626.0, respectively; p < .0001) significantly associated these two 
stages to highest risk for cancer development (high-risk OLGA 
stages).

Discussion
In countries other than Japan and, more recently, South Korea, 
most gastric cancers are first diagnosed in advanced stage, a  
harbinger of poor clinical behavior [1].

More than 95% of gastric cancers occur in a background of 
gastric mucosal atrophy, usually resulting from current or past 
H. pylori infection [33]. Based on the well-established evidence 
that the severity of mucosal atrophy parallels neoplastic risk, the 
OLGA-staging system for gastritis bases its assessment of cancer 
risk on both histological extent and topographic distribution of 
gastric atrophy. Thus, each stage may be potentially considered for 
histology-tailored and patient-specific follow-up strategies. While 
the OLGA system has garnered broad clinical acceptance, no inter-
national guidelines currently include the gastritis stage as a discri-
minant in the timing of the endoscopy follow-up [8, 34, 35].

This long-term follow-up study calculated the incidence of epi-
thelial neoplastic events occurring in the long-term follow-up of 

Table 1  The OLGA (Operative Link on Gastritis Assessment) staging-system for gastritis. The table also reports the score values  
of atrophy to be applied to both mucosecreting and oxyntic compartments. ATROPHY SCORE: Score 0= no atrophy in any of the specimens 
obtained from the same compartment; Score 1= atrophy involving 1–30% of the specimens obtained from the same compartment; 
Score 2= atrophy involving 31–60% of the specimens obtained from the same compartment; Score 3= atrophy involving >60% of the 
specimens obtained from the same compartment

CORPUS BIOPSY SPECIMENS
Overall atrophy score as assessed in biopsy samples  
obtained from oxyntic mucosa

Stage 0 Stage 1 Stage 2 Stage 3

ANTRUM BIOPSY SPECIMENS
Overall atrophy-score as assessed in the biopsy samples  
obtained from both the antrum and angularis incisura

Score 0 Stage 0 Stage I Stage II Stage II

Score 1 Stage I Stage I Stage II Stage III

Score 2 Stage II Stage II Stage III Stage IV

Score 3 Stage III Stage III Stage IV Stage IV
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a series of 7436 consecutive patients who underwent esophago-
gastroduodenoscopy for the evaluation of dyspepsia, bloating, 
and epigastric pain and/or discomfort. At the time of the initial 
endoscopy (T-0), all these patients had a Sydney System-compliant 
set of gastric biopsies, which was then staged histologically accord-
ing to the OLGA system. After the initial diagnosis, information on 
the progression of gastric pathology for all patients was gathered 
from different official registries of the Regional Healthcare System 

((RHS), Fig. 1). This multifaceted information, made possible by 
the highly structured interconnected RHS, allowed to confidently 
assume that none of the patients had a diagnosis of any relevant 
gastric epithelial lesion other than those that have been histologi-
cally documented. Even the most capillary registry-based investi-
gation, however, cannot guarantee that neoplastic events occurring 
in asymptomatic patients who did not seek medical attention may 
have been missed.

Table 2  Patients by OLGA stage at the enrollment (T-0): gender, age, Hp+ve status, and follow-up time

OLGA stages Number (%) Prevalence of males Age; mean/median range; IQR Hp+ve status Follow-up (years) mean/median

Stage 0 6005 (80.8) 44.8% 52/52; Range = 18–90; IQR = 40–65 24.3% 6.3/6.6

Stage I 934 (12.6) 46.7% 60/63; Range = 20–92; IQR = 51–71 33.8% 6.3/6.6

Stage II 322 (4.3) 42.5% 65/66; Range = 27–87; IQR = 58–74 30.4% 6.3/6.6

Stage III 152 (2.0) 46.1% 67/69; Range = 41–87; IQR = 61–76 32.9% 5.9/6.2

Stage IV 23 (0.3) 52.2% 69/70; Range = 46–88; IQR = 60–81 17.4% 5.3/5.3

TOTAL 7436 44.8% (3330/7436) 54/55; Range = 18–92; IQR = 42–67 25.9% 6.3/6.6

IQR interquartile range, H+ve H. pylori positive

Table 3  Patients (7436) stratified by OLGA stage at their enrollment (T-0)

T-0: OLGA 
stage number 
of cases (%)

T-1: 28 cases of 
neoplasia

Time interval between  
enrollment (T-0) and  
neoplasia detection (T-1)

T-1: patients’  
age mean/median 
(range)

Hp status at T-1 (Hp status 
at enrollment = T-0)

Neoplasia: incidence rate 103 
persons-years (p-years)

Stage 0  
6005 (80.8)

LG-IEN = 0 — — — p-years = 37,933 
Rate × 103 = 0.03

HG-IEN = 0 — — —

GC = 1  
(p-Stage: I)

25 months 66 Hp+ve = 1 (T-0: Hp+ve = 1)

Stage I  
934 (12.6)

LG-IEN = 1 57 months 71 Hp−ve = 1 (T-0: Hp+ve = 1) p-years = 5903 Rate × 103 = 0.34

HG-IEN = 0 — — —

GC = 1  
(p-Stage: I)

92 months 51 Hp+ve = 1 (T-0: Hp+ve = 1)

Stage II  
322 (4.3)

LG-IEN = 2 47/50 months 58/58 (50–66) Hp+ve = 1 (T-0: Hp+ve = 1) 
Hp−ve = 1 (T-0: Hp+ve = 1)

p-years = 7033 Rate × 103 = 1.48

HG-IEN = 1 42 months 63 Hp+ve = 1 (T-0: Hp+ve = 1)

GC = 0 — — —

Stage III  
152 (2.0)

LG-IEN = 11 54/62 months 67/72 (48–79) Hp+ve = 2 (T-0: Hp+ve = 2) 
Hp−ve = 9 (T-0: Hp+ve = 9)

p-years = 890 Rate × 103 = 19.1

HG-IEN = 3 50/51 months 70/70 (64–77) Hp−ve = 3 (T-0: Hp−ve = 3)

GC = 3  
(p-Stage: I, I, IV)

12/18 months 64/61 (51–82) Hp+ve = 2 (T-0: Hp+ve = 2) 
Hp−ve = 1 (T-0: Hp−ve = 1)

Stage IV  
23 (0.3)

LG-IEN = 3 30/34 months 81/84 (75–85) Hp+ve = 1 (T-0: Hp−ve = 1) 
Hp−ve = 2 (T-0: Hp+ve = 2)

p-years = 121 Rate × 103 = 41.21

HG-IEN = 0 — — —

GC = 2  
(p-Stage: I, IIa)

19 months 61/61 (55–67) Hp−ve = 1 (T-0: Hp+ve = 1) 
Hp−ve = 1 (T-0: Hp−ve = 1)

The table also shows the 28 neoplastic lesions, the patients’ mean/median age (years), and the H. pylori status as histologically assessed at the end of the follow-up (T-1). 
Hp status at the patients’ enrollment (T-0) is shown in brackets
LG-IEN low-grade intraepithelial neoplasia, HG-IEN high-grade intraepithelial neoplasia, GC gastric cancer, Hp+ve Hp positive, Hp−ve Hp negative
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The patient distribution by gastritis stage at enrollment (T-0) 
was comparable to that reported in other studies conducted both 
in similar and different epidemiological contexts [14, 15, 19, 20, 
25–28, 36, 37].

The number of patients significantly decreased with each 
increasing stage from 88% at stage 0 to 2.3% at stages III–IV; this 
pattern is consistent with both the biological concept of multistep 
gastric oncogenesis (i.e., cancer risk increasing with age) and the 
epidemiological profile of gastric pre-neoplastic and neoplastic 
lesions [34, 35, 38]. Furthermore, the mean age of patients steadily 
increased along with the OLGA stage. Both results confirm age as a 
risk factor for gastric epithelial neoplastic lesions. Of note, the sig-
nificance of age (p < .0001; as documented in the univariate analy-
sis—data not shown) disappeared in the multivariate testing, being 
associated in the OLGA staging as a major risk factor.

Six of the 28 incident neoplastic lesions occurred in patients 
enrolled as OLGA stage 0–I–II. All these six patients were H. 
pylori-positive at T-0, 4/6 still harbored the infection T-1: these 
findings further support the strategy of primary preventing GC by 
H. pylori eradication.

The incidence of neoplastic lesions varied with the baseline 
OLGA stage, which reliably differentiated low-risk versus high-risk 
stages. These findings, further supported by multivariate analysis, 
emphasize the clinical priority of offering endoscopic follow-up to 
patients in high-risk OLGA stages (III and IV).

In this series, one invasive gastric carcinoma (p-Stage IV) was 
diagnosed after 12 months from the initial endoscopy, when the 
T-0 OLGA stage was III. While a rapidly developing “interval 
cancer” cannot be excluded, it appears more likely that the neo-
plastic lesion was missed at the initial endoscopy. This possibility 
not only supports the unfavorable prognostic meaning of stages 
III/IV gastritis, but emphasizes the priority to apply high-reso-
lution endoscopy, particularly in patients with high-risk gastritis 
stages. In the majority of neoplastic lesions, however, the time 
lapse from the initial OLGA staging to the neoplasia detection 
was longer than 12 months, but shorter than 3 years. This finding 
supports the recommendation that for patients with stages III–
IV (i.e., antrum-to-corpus spreading gastric atrophy), the 3-year 
endoscopy-interval, as recommended by current guidelines, is 
too long, and a 2-year interval should be more cautiously consid-
ered [11–13, 39].

Shortcomings of this study include the histology-based H. pylori 
status assessment (which sensitivity is sub-optimal in extensive 
atrophic-metaplastic lesions), and the lack of reliable information 
on the eradication therapies (if any) applied in the time interval 
between T-0 and T-1. Moreover, it is possible, albeit unlikely, that 
some early (clinically unsuspected) neoplastic lesions at T-1 may 
have been missed.

In summary, this long-term follow-up study of an epidemiologi-
cally stable cohort of 7436 patients demonstrated that OLGA stag-
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Fig. 2  Kaplan–Meier curves of the neoplasia-free proportion by OLGA stage (OLGA St). A significant difference in the incidence of neoplastic events is  
associated with OLGA stages 0–I–II versus stages III–IV (Log-rank test: p < .0001)

Table 4  Multivariate analysis including all the considered 
variables: HR for developing neoplastic lesions at follow-up

Variable at the enrollment Hazard ratio HR 95% CI p value

Gender Male versus 
female

1.65 0.77–3.50 0.17

Age ≥65 versus 
<65 years

1.16 0.53–2.52 0.72

OLGA stages 0a 1 — —

I 12.7 1.14–140.7 0.039

II 54.9 5.63–534.6 <0.0006

III 712.4 92.5–5484.5 <0.0001

IV 1,450.7 166.7–12,626.0 <0.0001

Hp status Hp−ve ver-
sus Hp+ve

0.82 0.34–1.95 0.65

a[15]
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ing is a reliable predictor of the risk for gastric neoplastic lesions, 
including gastric cancer. Among H. pylori-positive patients, even 
those with a low-risk OLGA stage, the persistence of the infection 
may promote neoplastic progression, further supporting the need 
for both eradication and the non-invasive assessment of its suc-
cess. Among patients with OLGA stage III/IV, the eradication of 
the H. pylori infection does not necessarily reverse the cancer risk; 
in these patients high-resolution endoscopy is recommended to 
reduce the risk of missing small neoplastic foci [40–44].

AcknoWledgements
The authors are indebted to Ms. Suzanne Ridner for proofing and 
editing the manuscript.

CONFLICTS OF INTEREST
Guarantor of the article: Massimo Rugge.
Specific author contributions: Study concept and design: MR; 
acquisition of data:  MF, EV, IC; ES, FF; analysis and interpretation 
of data: MR, RMG, MZ, SG, PM; drafting of the manuscript:  MR, 
RMG; statistical analysis: SG, MZ; obtained funding: MR.
Financial support: This work was partly supported by a grant of the 
Italian Association for Cancer Research (AIRC Regional grant n. 
6421 to MR).
Potential competing interests: None

Study Highlights
WHAT IS CURRENT KNOWLEDGE
✓ Gastric mucosal atrophy is the cancerization field in which 

most gastric cancers occur.

✓ Endoscopy follow-up protocols for atrophic gastritis are 
debated.

✓ Based on extension and topography of the atrophic-meta-
plastic changes, the histological staging of gastritis is a 
reliable predictor of gastric cancer risk.

WHAT IS NEW HERE
✓ Gastritis staging ranks the atrophy-associate risk for gastric 

cancer into different classes.

✓ Gastritis staging is critical in designing patient-tailored 
endoscopy follow-up protocols aimed at the secondary 
prevention of gastric cancer.
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