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Abstract
BACKGROUND
Gastric cancer is the world’s third most lethal malignancy. Most gastric cancers
develop through precancerous states of atrophic gastritis and intestinal
metaplasia. Two staging systems, operative link for gastritis assessment (OLGA)
and operative link on gastric intestinal metaplasia assessment (OLGIM), have
been developed to detect high gastric cancer risk. European guidelines
recommend surveillance for high-risk OLGA/OLGIM patients (stages III–IV),
and for those with advanced stage of atrophic gastritis in the whole stomach
mucosa. We hypothesize, that by combining atrophy and intestinal metaplasia
into one staging named TAIM, more patients with increased gastric cancer risk
could be detected.

AIM
To evaluate the clinical value of the OLGA, OLGIM, and novel TAIM stagings as
prognostic indicators for gastric cancer.

METHODS
In the Helsinki Gastritis Study, 22346 elderly male smokers from southwestern
Finland were screened for serum pepsinogen I (PGI). Between the years 1989 and
1993, men with low PGI values (PGI < 25 μg/L), were invited to undergo an
oesophagogastroduodenoscopy. In this retrospective cohort study, 1147 men that
underwent gastroscopy were followed for gastric cancer for a median of 13.7
years, and a maximum of 27.3 years. We developed a new staging system, TAIM,
by combining the topography with the severity of atrophy or intestinal
metaplasia in gastric biopsies. In TAIM staging, the gastric cancer risk is classified
as low or high.
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RESULTS
Twenty-eight gastric cancers were diagnosed during the follow-up, and the
incidence rate was 1.72 per 1000 patient-years. The cancer risk associated
positively with TAIM [Hazard ratio (HR) 2.70, 95%CI: 1.09–6.69, P = 0.03]. The
risk increased through OLGIM stages 0-IV (0 vs IV: HR 5.72, 95%CI: 1.03–31.77, P
for trend = 0.004), but not through OLGA stages 0–IV (0 vs IV: HR 5.77, 95%CI:
0.67–49.77, P for trend = 0.10). The sensitivities of OLGA and OLGIM stages
III–IV were low, 21% and 32%, respectively, whereas that of TAIM high-risk was
good, 79%. On the contrary, OLGA and OLGIM had high specificity, 85% and
81%, respectively, but TAIM showed low specificity, 42%. In all three staging
systems, the high-risk men had three- to four-times higher gastric cancer risk
compared to the general male population of the same age.

CONCLUSION
OLGIM and TAIM stagings show prognostic value in assessing gastric cancer risk
in elderly male smokers with atrophic gastritis.

Key words: Operative link for gastritis assessment; Operative link on gastric intestinal
metaplasia assessment; TAIM; Atrophic gastritis; Intestinal metaplasia; Gastric cancer

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: In low-risk countries, most gastric cancers are diagnosed at an advanced stage
without possibility for curative treatment. There is a need for better selection of patients
with precancerous findings for surveillance. Operative link for gastritis assessment
(OLGA) and operative link on gastric intestinal metaplasia assessment (OLGIM) staging
systems provide a useful tool to evaluate the gastric cancer risk. We have developed a
novel staging, TAIM, which combines atrophy and intestinal metaplasia. Our results
support the earlier findings that OLGIM detects high-risk patients better than OLGA,
and with TAIM staging, even more patients could be detected and forwarded for
beneficial endoscopic surveillance.

Citation: Nieminen AA, Kontto J, Puolakkainen P, Virtamo J, Kokkola A. Comparison of
operative link for gastritis assessment, operative link on gastric intestinal metaplasia
assessment, and TAIM stagings among men with atrophic gastritis. World J Gastroenterol
2020; 26(24): 3447-3457
URL: https://www.wjgnet.com/1007-9327/full/v26/i24/3447.htm
DOI: https://dx.doi.org/10.3748/wjg.v26.i24.3447

INTRODUCTION
The incidence of gastric cancer across the globe varies considerably. Half of new
gastric  cancer cases occur in eastern Asia,  with highest  incidence rates in China,
Japan,  and South Korea.  Although the incidence of  gastric  cancer has decreased
continuously  during  the  past  half  century,  worldwide  it  remains  the  fifth  most
common malignancy, and the third leading cause of cancer related death[1]. The gastric
cancer incidence is low in western countries. In 2018, the Finnish age-standardized
incidence for men was 5.5/100000 and for women was 3.6/100000[2]. In the West, the
majority of gastric cancers are diagnosed at advanced stages, and the overall five-year
survival rate is only about 25%[2]. Cancer cases cumulate to older age groups, and
male predominance is seen in all parts of the world[1].

Gastric carcinomas can be divided into intestinal and diffuse types by histology, or
they may have features of both histological types (mixed type)[3]. The development of
gastric cancer takes several years, and multiple precancerous alterations in gastric
mucosa may precede intestinal types of gastric cancer[4]. Helicobacter pylori (H. pylori)
infection  triggers  inflammation  in  gastric  mucosa,  and  when  persistent,  can  be
followed by atrophic gastritis, intestinal metaplasia (IM), dysplasia, and finally gastric
adenocarcinoma, a pathway called Correa’s cascade[5].

Pepsinogen I (PGI) is produced by oxyntic mucosa of the stomach, and PGII by
both  oxyntic  and  antral  mucosa.  Serum pepsinogen  tests  have  been  used  as  an
indirect, noninvasive method for gastric cancer screening[6]. Now radiographic and
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endoscopic screenings are recommended for high-risk populations[7].  Population
screening programs for gastric cancer are organized in high-risk countries, such as in
Japan  and  South  Korea[8],  thus,  cancers  can  be  detected  earlier  allowing  more
commonly curative treatment.

Gastric biopsy samples are evaluated by using updated Sydney System, in which
the intensity of inflammatory cells, H. pylori density, atrophy, and IM are graded to
normal, mild, moderate, or marked[9]. Based on histological grading using the Sydney
System, two staging systems have been created to detect patients with increased
gastric cancer risk. The operative link for gastritis assessment (OLGA)[10] and operative
link on gastric intestinal metaplasia assessment (OLGIM)[11] score histological findings
of gastric biopsies. In OLGA staging, the degree of atrophy is determined by Sydney
system’s[9] four-tiered scale (0–3), and severity of atrophy in antrum and corpus are
cross tabulated and staged. Cancer risk increases with stages from 0 to IV, stages
III–IV representing high cancer risk. In OLGIM staging atrophy is replaced by IM[12-16].
Inter-observer agreement between pathologists is better in OLGIM staging[17],  but
OLGA staging is proposed to be more sensitive in finding patients with high risk of
gastric cancer[18].

The aim of this study was to evaluate the clinical value of a novel staging system,
TAIM, which combines the topography with the severity of atrophy and IM. By using
both atrophy and IM grading as a basis, we think there is a greater probability to find
patients with increased cancer risk. We also wanted to compare TAIM with the OLGA
and OLGIM staging systems in elderly men with atrophic gastritis.

MATERIALS AND METHODS
Altogether  29133  elderly  male  smokers,  participated  in  a  randomized,  placebo-
controlled trial to examine effects of supplemental alpha-tocopherol, beta-carotene, or
both on the incidence of lung and other cancers between years 1985-1993[19,20]. Serum
PGI levels were measured from 22346 participants and low (< 25 μg/L) PGI levels, as
a marker for atrophic corpus gastritis, were observed in 2132 men[21]. These men were
invited to undergo upper GI endoscopy, which was performed on 1344 men between
1989 and 1993. Patient characteristics are presented in Table 1. Men with diagnosed
gastric cancer (n = 14) or neuroendocrine tumor (n = 3) in the screening endoscopy or
within less than hundred days were excluded, as well as, 180 men with a history of
gastric surgery due to a benign cause. Thus, 1147 men were included into the study.

The surveillance started from the screening gastroscopy, and continued to the
diagnosis of gastric cancer, death, or the end of the year 2016, whichever occurred
first.  The  median  follow-up  time  was  13.7  years  (range  16  d  to  27.3  years)  and
comprised 16297 patient-years. For standardized incidence ratio (SIR) calculations,
general male population of same age was used as a reference. The follow-up data was
achieved from the Finnish Cancer Registry and the Population Register Centre of
Finland.  The  Ethical  Issues’  Committee  of  the  National  Public  Health  Institute,
Helsinki,  gave approval for the Helsinki Gastritis  Study. All  men gave a written
agreement to take part in the ATBC Study and Helsinki Gastritis Study, including this
follow-up study. The results of the follow-up have been introduced previously[22].

In OLGA and OLGIM stagings atrophy and IM are determined separately. We
sought to combine these two precancerous mucosal changes to one staging system.
TAIM is based on the severity and topography of atrophy and IM. The most severe
finding of atrophy or IM defines the degree of severity (non-existing, mild, moderate,
marked) regardless of its topography. Then, its location is designated to the antrum
only,  corpus  only,  or  both  antrum  and  corpus.  The  distribution  of  severity  is
examined in the different locations and the TAIM subgroups are classified as low and
high. In addition to TAIM staging, OLGA and OLGIM stages are presented in Table 2.

European guidelines (MAPSII)[23] recommend endoscopic surveillance for patients
with extensive (moderate to marked) atrophy or IM in both antrum and corpus, and
OLGA/OLGIM stages III–IV.  Patients  with low or moderate changes in a  single
location do not require endoscopic surveillance. Type of IM (complete/incompelete),
family  history  of  gastric  cancer,  autoimmune  gastritis,  and  persisting  H.  Pylori
infection are also taken into account in follow-up recommendations, and if there are
additional risk factors, surveillance is recommended even if moderate to marked IM
exists in a single location only. Therefore, patients with severe atrophy/IM in corpus
only, representing OLGA and OLGIM II stages,  are classified to high cancer risk
group in TAIM staging. Ten men in the OLGA and TAIM groups and seven men in
the OLGIM group had incomplete histological analysis. None of these men developed
gastric cancer.

Statistical analysis was performed by R program[24]. Cox regression models were
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Table 1  Patient characteristics

Characteristics Data Range

Number of participants 1147

Gender (Male/female) 100%/0%

Age1 (yr, median) 64.1 54.0-77.5

Median follow-up time (yr) 13.7 16 (d)-27.3

Number of smoked cigarettes per day1 (Median) 20.0 5.0-50.0

Smoking years1 (Median) 38.0 3.0-57.0

Helicobacter pylori1 (Positive histology) 28.2%

1At the beginning of the study.

used to analyse the association between the staging systems and the risk of gastric
cancer. Age, number of cigarettes smoked daily, and smoking-years were regarded as
confounding variables. Several dietary components, as well as supplementation of
alpha-tocopherol, beta-carotene, or combination of these two supplements, had no
influence on the risk of gastric cancers, and were therefore disregarded. Trend across
the hazard ratios was tested using Wald test.  Cumulative event rate curves were
estimated using the Kaplan-Meier method, and log-rank test was used to evaluate the
differences between the curves.  P  value < 0.05 was considered to be statistically
significant.  The  statistical  review  of  the  study  was  performed  by  a  biomedical
statistician.

RESULTS
Twenty-eight gastric cancers (2.4%) were diagnosed during the follow-up. The total
incidence rate per 1000 patient-years was 1.72.

The OLGA staging and number of men gastroscopied and incident gastric cancer
cases in each subgroup are shown in Table 3. The incidence rates of gastric cancer
were 0.62, 1.60, 1.75, 1.11, and 3.40 per 1000 patient-years in stages 0–IV, respectively,
(P  for  trend  0.10,  Table  4).  The  majority  of  gastric  cancers  (n  =  22,  79%)  were
diagnosed in low-risk OLGA stages (0–II), and only six cancers (21%) in high-risk
(III–IV) stages. At the end of follow-up the cumulative cancer event rate was 4.4% in
OLGA stages 0–II, and 6.4% in stages III–IV (Figure 1A).

The OLGIM staging and number of men gastroscopied and incident gastric cancer
cases  in  each  subgroup are  shown in  Table  5.  The  gastric  cancer  incidence  rate
increased by OLGIM stages being 0.62, 1.21, 2.24, 3.37, and 3.22 per 1000 patient-years
in stages 0–IV, respectively, (P for trend 0.004, Table 4). Similar to OLGA stages, the
majority of cancers appeared in low-risk OLGIM groups (0–II, n = 19, 68%), and the
minority  in  high-risk groups (III–IV,  n  =  9,  32%).  In  the end of  the follow-up in
OLGIM stages 0–II, the cumulative gastric cancer event rate was 3.5%, and in stages
III–IV, 10.8% (Figure 1B). Three men with OLGA or OLGIM stage 0 developed gastric
cancer,  of  which  one  lacked atrophy,  and two lacked IM in  antrum and corpus
biopsies.

The TAIM staging and number of  men undergoing gastroscopy,  and incident
gastric cancer cases in each subgroup are shown in Table 6.  In the TAIM scoring
system the risk of gastric cancer was graded into two categories: low and high (Table
2). The cancer incidence rates in these groups were 0.87 and 2.37 per 1000 patient
years, respectively (P for trend 0.03, Table 4). The cumulative gastric cancer event
rates at the end of follow-up were 2.2% for low and 6.6% for high cancer risk stages
(Figure 1C). One patient with healthy mucosa developed gastric cancer during the
follow-up period. Most (26/28) of the gastric cancers were diagnosed in men with
moderate or marked IM or atrophic corpus gastritis, or pangastritis. The high-risk
group of TAIM staging detected 79% (22/28) of gastric cancer cases. Gastric cancer
risk for the first ten years of surveillance was small and similar in low and high-risk
groups,  but  increased thereafter  in high-risk OLGIM (stages III-IV) patients  and
marginally in high-risk TAIM patients (Figure 1).

Histology  of  H.  pylori  was  analyzed  from  biopsies  taken  in  the  primary
gastroscopies, and the results are shown in Table 4. Serological data of H. pylori was
not available.

The sensitivity and specificity of the different staging systems to predict gastric
cancer are shown in Table 7. The high-risk groups of OLGA and OLGIM stagings
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Table 2  TAIM staging system

Severity
Location

Antrum Corpus Whole stomach

No atrophy/IM Low (0) Low (0) Low (0)

Mild atrophy/IM Low (I) Low (I) Low (I)

Moderate atrophy/IM Low (II) Low (II) High (II-III)

Marked atrophy/IM High (III) High (II) High (IV)

No atrophy/intestinal metaplasia includes biopsies with healthy mucosa or inflammation without atrophy.
Operative link for gastritis assessment/operative link on gastric intestinal metaplasia assessment stage in
parenthesis. IM: Intestinal metaplasia.

(III–IV) were not as sensitive, 21.4% and 32.1%, respectively, as the high-risk group of
TAIM staging, 78.6%, to predict gastric cancer risk. On the other hand, specificity of
OLGA and OLGIM stagings were 84.9% and 81.4%, respectively,  whereas TAIM
staging had weak specificity - 42.3% (Table 7).

Total 259 men (23%) had marked atrophy in corpus biopsies,  but not in antral
samples. Eight of these men developed gastric cancer during the follow-up. Some of
the  men  might  have  had  an  autoimmune  gastritis,  but  exact  number  is  lacking
because autoantibodies against parietal cells or intrinsic factor were not determined.

SIRs were calculated, and compared to the general, male population of the same
age (SIR 1.0) (Table 8). In OLGA and OLGIM stagings SIRs were elevated in both low-
and high-risk patients, and in TAIM staging in high-risk patients compared to the
general male population. In all staging systems, high-risk patients had three- to four-
times higher cancer risk compared to the general population.

DISCUSSION
The risk for gastric cancer is low in western countries, and with a lack of screening
programs, the majority of gastric cancers are detected at an advanced stage. There is a
need to detect and follow patients at highest risk of developing gastric cancer. The
present study has, to our knowledge, the longest follow-up of OLGA- and OLGIM-
staged participants, with maximum follow-up of 27.3 years, and at the same time also
the largest number of gastric cancers diagnosed in OLGA/OLGIM-scored patients.
We developed a new staging system, TAIM, which divides patients into low- and
high-risk groups of developing gastric cancer, depending on the degree of the atrophy
or IM and their topography in stomach.

In our materials, OLGA staging was not significantly associated with the risk of
gastric cancer. This was unsurprising as all men had low serum PGI levels at the
beginning of the study, and thereby corpus atrophy was expected. Conversely, an
elevated OLGIM stage was associated with increased gastric cancer risk. Men with IM
in their stomach may have a more advanced premalignant stage for the development
of clinical gastric cancer. In a nationwide cohort study from the Netherlands, the risk
for gastric  cancer after  10 years of  follow-up was 0.8% in patients  with atrophic
gastritis and 1.8% with IM[25]. In a Swedish study by Song et al[26], gastric cancer risk
was 2.8 times higher in people with atrophic gastritis, and 3.2 times higher with IM
compared to people with normal biopsies.

European guidelines (MAPSII) recommend endoscopical surveillance every three
years for patients with extensive gastric atrophy and/or IM in whole stomach[23].
Although the men in this study had risk factors and precancerous findings, only 2.4%
of them developed gastric cancer during the follow-up period, with an annual gastric
cancer incidence rate of 0.17%.

Most patients and the majority of gastric cancers accumulated to so-called low-risk
OLGA and OLGIM stages (0–II).  These staging systems would have missed most
gastric cancers which render these systems less useful compared to the new TAIM
staging system. The majority of patients (n = 662/1147) and diagnosed gastric cancers
(n = 22/28) assembled to the TAIM high cancer risk group, and TAIM staging was
associated with the risk of gastric cancer.  High-risk OLGA and OLGIM stages in
primary endoscopy predicted only 21% (6/28) and 32% (9/28) of the cancer cases
(OLGA and OLGIM, respectively). The new staging, in contrast, revealed 79% (22/28)
of incident gastric cancers. Compared to the general male population of the same age,
SIRs were elevated in OLGA and OLGIM stagings in both low and high-risk patients.
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Figure 1

Figure 1  The Kaplan-Meier curves of cumulative gastric cancer risk. A: The Kaplan-Meier curves of cumulative
gastric cancer risk in low-risk (0-II) and high-risk (III-IV) operative link for gastritis assessment groups; B: The Kaplan-
Meier curves of cumulative gastric cancer risk in low-risk (0-II) and high-risk (III-IV) operative link on gastric intestinal
metaplasia assessment groups; C: The Kaplan-Meier curves of cumulative gastric cancer risk in low and high cancer-
risk TAIM groups.

In TAIM staging the difference between low and high-risk groups differed (TAIM
low-risk SIR 1.17, P = 0.82, and TAIM high-risk SIR 3.00, P < 0.001, respectively), and
therefore  TAIM could be best  of  these three stagings to  segregate  patients,  who
should be followed up. However, the specificity of TAIM staging was lower than in
OLGA and OLGIM stagings. The low specificity of TAIM high-risk means more men
require gastric cancer follow-up. In addition, the number of gastroscopies depends on
the  frequency  of  follow-ups.  Two  men  in  the  high-risk  group  of  TAIM  were
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Table 3  Operative link for gastritis assessment staging

Corpus

0 (No atrophy) 1 (Mild) 2 (Moderate) 3 (Marked)

Antrum 0 (No atrophy) 0 (1/103) I (3/116) II (7/395) II (8/259)

Antrum 1 (Mild) I (0/5) I (0/15) II (3/60) III (0/26)

Antrum 2 (Moderate) II (0/4) II (0/6) III (1/32) IV (1/26)

Antrum 3 (Marked) III (0/0) III (0/7) IV (2/41) IV (2/42)

Distribution of diagnosed gastric cancer cases and amount of participants in parenthesis.

diagnosed with clinical gastric cancer within three years of undergoing a screening
gastroscopy. The optimal frequency of follow-up gastroscopies to prevent as many
clinical gastric cancers as possible must be examined in further studies, however.

In OLGA and OLGIM stagings, marked atrophy or IM in biopsy samples from
antrum or incisura angularis without preneoplastic changes in corpus,  represent
OLGA/OLGIM stage III, and if changes are reversed in corpus and antrum, the stage
is II. In autoimmune gastritis atrophy is restricted to corpus only, and IM can be non-
existing or minimal.  These patients represent OLGA stage II.  By OLGIM staging,
patients with autoimmune gastritis, cannot be evaluated. TAIM staging emphasizes
changes in corpus and whole stomach, as these represent long lasted gastritis of H.
Pylori induced corpus predominant gastritis, or autoimmune gastritis. It is notable,
that patient material is biased. The participants were elderly male smokers, who were
selected based on low serum PGI and no men with normal stomachs or superficial
gastritis  were  present.  The  number  of  men  with  atrophy  or  IM only  in  antrum
biopsies was low, which biases the topographic distribution, and therefore TAIM
score. This is the first time to test this staging and thereby results are preliminary and
validation studies are needed.

Average 30% of men had positive H. pylori histology. These findings are based on
biopsies from screening gastroscopies. Because of lacking serology, the number of H.
pylori positive patients might be larger.

In  the  screening  gastroscopy,  the  OLGA/OLGIM stage  0  and  TAIM low-risk
groups  failed  to  predict  a  non-existing  risk  of  gastric  cancer.  Three  men  with
OLGA/OLGIM stage  0,  and one  in  the  low-risk  TAIM group developed gastric
cancer. One possible explanation for this is sampling error, as these men had low
serum PGI values, and some degree of atrophy would have been expected. Multifocal
atrophic gastritis appears in a spotted manner, and these samples might be taken from
healthy areas.  A small  proportion of gastric cancers also appear in patients with
normal gastric mucosa. In addition, due to laboratory measurement error, some low
serum pepsinogen values may have been false positive. Another explanation is a long
follow-up time. Precancerous changes of these men might have been invisible or non-
existing at the time of endoscopy and cancer developed during the next few decades.
One patient with stage 0 OLGIM had diffuse gastric cancer, but otherwise histological
data is missing for these patients. H. pylori induced superficial gastritis can also lead
to diffuse type of gastric cancer and can explain why one patient with OLGIM stage 0
developed gastric cancer. Typically marked atrophy and IM precede intestinal type of
gastric cancer, whereas a diffuse type cancer may arise from superficial gastritis or
from normal mucosa.  Normal serum PGI level  or nonatrophic mucosa in gastric
biopsies does not indicate that the risk of gastric cancer is zero. Patients with a diffuse
type of gastric cancer represent generally low OLGA and OLGIM stages[11,18].  The
sensitivity of pepsinogen testing is poor in a diffuse type of gastric cancer[27],  but
should  not  have  had  an  influence  on  our  results,  as  all  men  had  low  PGI.  The
histological reports of cancers were not sufficiently available, but histological type
could  explain  why  some  cancers  developed  in  patients  with  low  OLGA  /
OLGIM/TAIM stages.

In conclusion, OLGIM and TAIM staging systems showed prognostic value in male
smokers with atrophic gastritis. However, most gastric cancers were diagnosed in low
OLGA and OLGIM stages (0–II). TAIM staging could hold more potential to find
patients with increased cancer risk, but these results are preliminary and further
validation studies are needed.
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Table 4  Operative link for gastritis assessment, operative link on gastric intestinal metaplasia assessment, and TAIM stagings and
gastric cancer risk

n Gastric cancers H. pylori pos (%) HR 95%CI P value

OLGA stage

0 103 1 25.2 1.00

I 136 3 44.1 2.66 0.28-25.72

II 724 18 24.7 2.84 0.38-21.38 0.10

III 65 1 35.4 1.85 0.11-29.87

IV 109 5 25.7 5.77 0.67-49.77

OLGIM stage

0 205 2 33.7 1.00

I 404 7 28.0 1.82 0.37-8.83

II 316 10 27.8 3.55 0.77-16.36 0.004

III 115 5 26.1 5.91 1.14-30.73

IV 100 4 18.0 5.72 1.03-31.77

TAIM stage

Low 475 6 32.6 1.00

High 662 22 24.3 2.70 1.09-6.69 0.03

HR: Hazard ratio; OLGA: Operative link for gastritis assessment; OLGIM: Operative link on gastric intestinal metaplasia assessment.

Table 5  Operative link on gastric intestinal metaplasia assessment staging

Corpus

0 (No IM) 1 (Mild) 2 (Moderate) 3 (Marked)

Antrum 0 (No IM) 0 (2/205) I (2/239) II (5/133) II (2/31)

Antrum 1 (Mild) I (2/45) I (3/120) II (1/88) III (1/39)

Antrum 2 (Moderate) II (0/15) II (2/49) III (2/45) IV (1/32)

Antrum 3 (Marked) III (1/14) III (1/17) IV (2/30) IV (1/38)

Distribution of diagnosed gastric cancer cases and the amount of the participants in parenthesis. IM: Intestinal metaplasia.

Table 6  TAIM staging

Severity
Location

Antrum Corpus Whole stomach

No atrophy/IM 0 0 1/74

Mild atrophy /IM 0/14 1/87 0/35

Moderate atrophy /IM 0/5 4/260 8/235

Marked atrophy /IM 0 5/179 9/248

Distribution of diagnosed gastric cancer cases/the amount of the participants. IM: Intestinal metaplasia.
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Table 7  Gastric cancer cases during the follow-up period by operative link for gastritis assessment, operative link on gastric intestinal
metaplasia assessment, and TAIM stagings

Cases/Men % Sensitivity (%) Specificity (%)

OLGA

0-II 22/963 2.28 21.4 84.9

III-IV 6/174 3.45

OLGIM

0-II 19/925 2.05 32.1 81.4

III-IV 9/215 4.19

TAIM

low 6/475 1.26 78.6 42.3

high 22/662 3.32

OLGA: Operative link for gastritis assessment; OLGIM: Operative link on gastric intestinal metaplasia assessment.

Table 8  Standardized incidence rates of general male population compared to low and high-risk patients in operative link for gastritis
assessment, operative link on gastric intestinal metaplasia assessment, and TAIM staging systems

SIR 95%CI P value

OLGA

General population 1.00

Low (0-II) 2.10 1.32-3.18 0.003

High (III-IV) 3.03 1.11-6.60 0.03

OLGIM

General population 1.00

Low (0-II) 1.86 1.12-2.90 0.02

High (III-IV) 4.00 1.83-7.60 0.001

TAIM

General population 1.00

Low-risk 1.17 0.43-2.54 0.82

High-risk 3.00 1.88-4.55 < 0.001

SIR: Standardized incidence rate; OLGA: Operative link for gastritis assessment; OLGIM: Operative link on gastric intestinal metaplasia assessment.

ARTICLE HIGHLIGHTS
Research background
Majority  of  gastric  cancers  (GC) of  intestinal  type develop through precancerous states  of
atrophic gastritis and intestinal metaplasia (IM). Precancerous changes, male gender, smoking,
and aging are risk factors for GC. Two staging systems have previously been developed to
predict GC risk. Operative link for gastritis assessment (OLGA) staging assesses the degree of
atrophy in gastric biopsies, and in operative link on gastric intestinal metaplasia assessment
(OLGIM) staging, atrophy is replaced with IM.

Research motivation
In low-risk gastric cancer countries there are no screening programs, and five-year survival of
GC patients is poor. There is a need to specify patients at highest risk. In this study, the usability
of OLGA and OLGIM stagings were evaluated. In addition, we developed a new staging system
named  TAIM  (abbreviation  from  topography,  atrophy,  and  intestinal  metaplasia),  which
combines atrophy and IM into one staging.

Research objectives
The main objectives were to evaluate OLGA, OLGIM, and TAIM stagings in predicting long-
term GC risk in elderly male smokers with low pepsinogen I (PGI). The main questions were:
Can OLGA and OLGIM stagings segregate patients with highest GC risk among those with
several risk factors? What is the predictive value of TAIM staging when compared to OLGA and
OLGIM?

Research methods
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In this retrospective cohort study, 1147 elderly smoking men with low PGI, as a marker of
atrophic corpus gastritis, participated in screening gastroscopies. The median follow-up was 13.7
years,  and maximum over 27 years.  Gastroscopy biopsy specimen were analyzed by using
Updated Sydney System, and then scored by OLGA, OLGIM, and TAIM staging systems. In
TAIM staging, the most severe finding of atrophy or IM defined the degree of severity (non-
existing, mild, moderate, or marked), and then changes were evaluated to exist in antrum only,
corpus only, or in whole stomach. The GC risk was scored as low or high in TAIM staging. The
GC risk was compared to age and gender matched general  population in all  three staging
systems. The follow-up data was achieved from the Finnish Cancer Registry and the Population
Register Centre of Finland.

Research results
Twenty-eight gastric cancers were diagnosed during the follow-up period. For the first ten years
there was no notable difference in GC risk between low and high-risk patients, but thereafter the
difference  started to  separate.  OLGIM and TAIM stagings  showed statistically  significant
difference in GC risk when risk scores increased. In all high-risk groups, the GC risk was three to
four times higher compared to general male population of same age.

Research conclusions
OLGIM and TAIM showed predictive value in evaluating the gastric cancer risk among elderly
male smokers. Combining atrophy and IM into one staging system can be promising. Our results
are preliminary, and TAIM staging has not been tested previously. Unlike patients in low risk
TAIM group, OLGA and OLGIM both low (0-II) and high (III-IV) cancer risk groups and TAIM
high risk group showed statistically significantly increased gastric cancer risk compared to the
general population, respectively.

Research perspectives
In the future,  TAIM staging should be evaluated in other populations in both genders and
different age groups. The results would be interesting to see in low- and high-risk countries.
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