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ABSTRACT

Background and Aims: Gastric hyperplastic polyps (GHPs) carry a neoplastic
transformation risk of up to 5%, with previous studies indicating an increased risk with
larger polyp size. We aimed to evaluate the frequency and risk factors of its malignant
transformation in a Portuguese cohort.

Methods: A multicentric retrospective cohort study was conducted including all patients
undergoing endoscopic resection of GHPs 210mm from January 2013 to December
2024 in Portuguese tertiary reference centers. Patients with hereditary polyposis
syndromes were excluded. Demographic, clinical, endoscopic, and histopathological
data were collected.

Results: Atotal of 782 GHPs from eight centers were evaluated. Evidence of advanced
gastritis stage (OLGIM=3) and synchronous gastric neoplasia was presentin 57 (10.2%)
and 37 (4.7%) cases, respectively. Most GHPs were removed by endoscopic mucosal
resection (86.6%); Neoplastic transformation was observed in 33 polyps (4.2%) — 25
(3.2%) low/high-grade dysplasia and 8 (1.0%) adenocarcinomas; the resection was non-
curative in 30.3% of cases. In the multivariate analysis, OLGIM=3 (OR 4.994, 95%ClI
1.036-24.065), lesion size 225 mm (OR 7.973, 95%CI 7.973 (1.242-51.180),
flat/depressed morphology (OR 9.57, 95%CIl 1.096-83.712) and synchronous gastric
neoplasia (OR 16.956, 95%Cl 2.737-105.045) were independently associated with a
higher risk of neoplastic transformation.

Conclusions: The risk of malignant transformation of GHPs is non-negligible, with lesion
size, morphology and concomitant precancerous gastric conditions/lesions being
associated with a higher risk. Nevertheless, the rate of non-curative endoscopic
resection is high. The identification of these features may contribute to optimizing
endoscopic resection techniques and surveillance strategies in high-risk patients.



INTRODUCTION AND BACKGROUND

Gastric hyperplastic polyps (GHPs) represent one of the most common types of gastric
polyps globally and are particularly common among populations with a high prevalence
of Helicobacter pylori (HP) infection (1, 2).

GHPs are thought to result from excessive proliferation and increased exfoliation of
foveolar cells. Contrary to fundic gland polyps which can arise in healthy mucosa, GHPs
are usually found in patients with pre-existent inflammatory gastric conditions (3).
Although the exact pathophysiology of GHPs remains incompletely understood, recent
studies have shed light on several possible mechanisms. Hypergastrinemia has
emerged as a key factor, with studies linking conditions such as HP infection gastritis
and autoimmune gastritis to aberrant mucosal proliferation and GHP formation (4-7).

While the majority of GHPs are benign, the risk of neoplastic transformation is non-
negligible - 0.8%-9.7% are estimated to progress to dysplasia and 0.6%-3.7% may
develop adenocarcinoma (8-14). Previous studies identified lesion size, history of
anemia, pedunculated morphology and concomitant epithelial precancerous conditions
and lesions in the surrounding mucosa as possible risk factors for the neoplastic
progression of GHPs (9, 11, 13, 15). Moreover, a previous study has suggested a higher
malignancy risk in the surrounding gastric mucosa than in the polyp itself (10).

Current guidelines offer differing recommendations for the management of GHPs. The
American Society of Gastrointestinal Endoscopy advocates for the removal of GHPs
20.5 cm (16), while the British Society of Gastroenterology proposes endoscopic
resection of all symptomatic GHPs, as well as those larger than 1 cm or exhibiting a
pedunculated morphology (17). Nevertheless, many questions remain regarding the
identification of high-risk patients for neoplastic transformation and the endoscopic
management of these lesions.

Therefore, our multicentric study aimed to evaluate the frequency and risk factors for
neoplastic transformation of GHPs, as well as clinical and oncological outcomes after
endoscopic resection, in a country with intermediate-high risk for gastric cancer.

MATERIALS AND METHODS
Study Design, patient selection and data extraction

We conducted a retrospective analysis from 8 centers in Portugal. Patients consecutively
undergoing endoscopic resection of GHPs during a 12-year period (January 2013-
December 2024) were screened for eligibility.

Patients were enrolled in the study if they met the inclusion criteria: (1) age = 18 years,
and (2) GHPs =2 10 mm. Patients with hereditary cancer syndromes were excluded from
the participant selection.

Retrospectively collected data was obtained from electronic medical records.

Written informed consent was obtained before endoscopic resection of GHPs. The study
was approved by the Ethics Committee from the coordinating center (Unidade Local de



Saude de Sao Jodo, Porto, Portugal; reference 350/2024). This study followed
Strengthening the Reporting of Observational Studies in Epidemiology guidelines. (18)

Endoscopic procedure
All procedures were performed by senior endoscopists/advanced trainees.

Peri-procedure adverse effects (AEs) included major bleeding (hematemesis, melena or
anemia), perforation and anesthetic adverse events in the first 7 days after the
procedure. Delayed AEs were eligible if they occurred within 30 days after the index
endoscopic resection. Intraprocedural bleeding (IPB) was defined as persistent bleeding
requiring endoscopic hemostasis. Post-procedural bleeding (PPB) was defined as
clinically significant bleeding (hematemesis, melena, or hemoglobin decrease >2 g/dL)
resulting in an emergency department visit, admission, or intervention (endoscopy,
angioembolization, surgery). Overall AEs included peri-procedure plus delayed AEs.

Technical success was defined as the complete removal of all macroscopically visible
tissue during the index endoscopic resection procedure.

En-bloc resection was considered if the lesion was retrieved in a single specimen or
piecemeal if it was removed in more than one fragment.

In GHPs with neoplastic components, RO resection was considered whenever
pathological evaluation showed free horizontal and vertical margins in an en-bloc
resected specimen. The probability of curative resection was reported according to the
2022 European Society of Gastrointestinal Endoscopy (ESGE) ESD guidelines criteria
(19).

We assumed recurrence of the GHP if it reappeared on the previous area of resection.

Synchronous gastric neoplasia was considered if detected within 6 months of the index
endoscopic resection procedure of GHP. If detected >6 months, it was considered
metachronous neoplasia.

Histopathological examination

All the specimens collected were analyzed by board-certified pathologists. GHPs with
evidence of neoplasia were then reviewed by two expert pathologists with experience in
gastrointestinal pathology (IG, FC).

Modified Giemsa staining was performed in tissue sections obtained from formalin-fixed
paraffin-embedded blocks of the gastric biopsies for evaluation of H. Pylori infection.

For evaluation and staging of gastritis, in patients in which at least two biopsies from both
the gastric antrum and body were obtained in separate vials, the Operative Link for
Gastritis Assessment (OLGA) and Operative Link for Gastric Intestinal Metaplasia
(OLGIM) scores were retrospectively calculated (20-23). OLGA/OLGIM = 0 was defined
as the absence of atrophic gastritis (AG)/intestinal metaplasia (IM). Extensive AG/GIM
was defined as OLGA/OLGIM IlI-IV and non-extensive/focal AG/IM as OLGA/OLGIM I-
Il.
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Evaluated Outcomes

The main evaluated outcome was the frequency and risk factors for neoplastic
transformation of GHPs.

Additional outcomes were: a) the frequency of polyp recurrence, b) frequency of
synchronous and metachronous neoplastic lesions and c) the efficacy and safety of
endoscopic resection techniques in the management of these lesions.

Statistical Analysis

Qualitative variables were described as relative and absolute frequencies. Missing data
was excluded from percentages. Quantitative variables were described with mean,
median and interquartile range (IQR). Continuous variables were compared using the
student t or Mann—Whitney tests, whereas chi-square or Fisher exact tests were used
for categoric variables. For variables with missing data, no imputation methods were
applied.

Binary logistic regression was used to identify factors associated with neoplastic
transformation. Variables having p<0.05 on univariate analysis were incorporated into a
stepwise multivariate regression model to confirm its independent association with the
expected outcome. All significance levels were set at p<0.05.

All data was arranged, processed, and analyzed with SPSS ® v.29.0 data (Statistical
Package for Social Sciences), Chicago, USA.

RESULTS
Patient characteristics and risk factors for malignancy

Between January 2013 and December 2024, 782 GHPs from 656 patients were included
in the study and further analyzed.

In Table 1 we describe patient and GHP characteristics, comparing GHPs with and
without neoplastic transformation. In our sample, 58.8% of cases were female and the
median age was 68 years (IQR 60-75 years), with no statistically significant differences
between groups. Symptoms at diagnosis were evident in almost half of the cases, being
iron-deficiency anemia (25.4%) and dyspeptic symptoms (26.5%) the most frequent.
There was a history of current/past smoking in 16.6% of cases, being significantly more
frequent in the group with neoplasia (OR 2.660, 95%CIl 1.039-6.811, p=0.041). No
statistically significant differences were observed between groups regarding the history
of alcohol consumption or chronic liver disease. A family history of gastric neoplasia was
reported in 17.5% of cases (GHP with neoplasia group 13.0% vs. 17.7% GHP without
neoplasia).

There was a frequency of H. pylori infection in 42.9% of patients with GHP neoplasia
versus 27.3% in the group without neoplasia (OR 2.001, 95%CI 0.930-4.309, p=0.076).
The frequency of advanced gastritis stages (OLGA and OLGIM 2=3) was significantly
higher in GHPs neoplasia - OLGA=3 (OR 3.519, 95%CI 1.320-9.385, p=0.012); OLGIM
23 (OR 5.705, 95%Cl 2.149-15.148, p<0.001).

Synchronous gastric neoplasia was diagnosed in 4.7% of cases, being significantly more
frequent in GHPs with neoplastic transformation (OR 5.147; 95% CI 1.981-13.374;
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p<0.001). A detailed characterization of synchronous neoplasia and its management in
the follow-up is reported in Supplementary Table 1.

Lesion Characteristics

The median lesion size was 15 mm (IQR 12-20). GHPs >25 mm were associated with
an increased risk of neoplastic progression of the polyp (OR 4.152; CI 1.900-9.072,
p<0.001).

The average number of polyps per patient was 2, ranging from 1 to 100 polyps. Nearly
all polyps were located in the antrum (63.4%) or body (32.1%). Most had a predominant
polypoid morphology (96.8%) with the remaining being flat (2.2%) or depressed (1.1%)
lesions. In univariate analysis, non-polypoid morphology was associated with a
significantly higher risk of neoplastic progression (OR 6.473; Cl 2.265-18.501, p<0.001).

Endoscopic resection techniques and adverse events

In Table 2, we describe the endoscopic resection techniques performed as well as the
reported adverse events. The majority of GHPs were removed by endoscopic mucosal
resection (EMR) (86.6%), followed by cold snare polypectomy (8.1%), endoscopic
submucosal dissection (ESD) (3.6%) and cold snare EMR (1.7%). 72.7% of the GHPs
with neoplastic transformation were removed by EMR and 21.2% by ESD. The technical
success rate was 99.9%. Endoscopic resection was not possible in a large (50 mm)
sessile lesion of the gastric body — the patient was submitted to a total gastrectomy, with
the surgical specimen revealing a GHP with concomitant adenocarcinoma (pT1a, without
lymphovascular invasion).

En-bloc removal was achieved for 86.6% of cases (81.8% of malignant GHPs). The
overall AE rate was 13.8%, in most cases due to major periprocedural bleeding. No
patient experienced gastric perforation and only one had anesthetic adverse events. The
rate of PPB was 1.2%.

Histopathological characteristics of the neoplastic lesions

Analysis of the histopathological reports revealed that 33 GHPs (4.2%) had evidence of
neoplastic transformation. The histopathological characteristics of these lesions are
detailed in Table 3. Among these, 13 GHPs had low-grade dysplasia (39.4%), 12 polyps
had high-grade dysplasia (36.4%) and 8 had adenocarcinoma (24.2%). A complete RO
resection was achieved in 85.2% of cases, while 14.8% had a R1 resection status.
Regarding the staging of GHPs with adenocarcinoma, 87.5% were classified as T1a and
12.5% were T1b>SM1. Positive vertical margins were identified in 25% of cases of
adenocarcinoma (n=2). According to the ESGE Guidelines criteria, the resection was
non-curative in 28.1% - 21.9% had a local risk resection and 6.1% had a high-risk
resection. Of these, one was submitted to surgery with evidence of residual
adenocarcinoma in the surgical specimen.

In the multivariate analysis, OLGIM=3 (OR 4.994, 95%CI 1.036-24.065), lesion size = 25
mm (OR 7.973; 95%CIl 1.242-51.180), flat/depressed morphology (OR 9.57, 95%CI
1.096-83.712) and synchronous gastric neoplasia (OR 16.956, 95% CI 2.737-105.045)
were independently associated with a higher risk of neoplastic transformation of the GHP.

12



Long-term outcomes

The median follow-up time was 19 months (IQR 5-50). 42.3% of GHPs recurred during
follow-up (43.7% in the group without neoplasia vs. 22.6% in the group with neoplasia,
p=0.024). In the group with GHP neoplasia, the recurrence rate was 13.0% in those with
very low-risk resection while it was 57.1% in those with local-risk resection (p=0.043).

Metachronous neoplasia was evident in 6.2% of cases (6.1% in the group without
neoplasia vs. 7.1% in the group with neoplasia; p=0.688), after a median follow-up of 23
months (IQR 10-40). Characterization and median follow-up time until metachronous
neoplasia is reported in Supplementary Table 1.

DISCUSSION

This multicentric study aimed to evaluate the frequency and predictors of neoplastic
progression of GHPs in a population with a moderate to high risk for gastric cancer. We
found an overall frequency of neoplastic transformation of GHPs of 4.2%. Besides, we
found that lesion size and morphology, as well as concomitant advanced gastritis stages
and synchronous neoplasia are significant predictors for neoplastic transformation.

Previous Asian studies reported a frequency of neoplastic transformation of GHPs
ranging from 0.53%-16.4% of dysplasia and 0.07%-4.5% of adenocarcinoma (9, 12, 13,
15, 24-33). Notably, in the Western setting, these frequencies range between 0.8%-
19.3% for dysplasia and between 0.5%-9.7% for adenocarcinoma within the polyp (8,
10, 11, 14, 34, 35). Our study showed a 3.2% frequency of dysplasia and a 1.0%
frequency of adenocarcinoma of the GHP, which is in line with recent single-center
Portuguese retrospective cohort by Jodo M. et al., which demonstrated a 3.6% and 0.5%
rate of dysplasia and adenocarcinoma, respectively (14). On the other hand, a
retrospective multinational study from French, Spanish and Croatian hospitals conducted
by Forté et al. showed a 10.4% rate of neoplastic progression in a sample of 144 GHPs,
where 9.7% showed dysplasia and 0.7% adenocarcinoma (11). It is important to note
that Portugal has a higher incidence of gastric cancer compared to most European
countries, largely due to the higher prevalence of HP estimated at approximately 49.7%
(42.8-56.7%) (36). A previous study from our group found higher than expected rates of
gastric neoplasia not only in asymptomatic healthy individuals but also among patients
with compensated advanced chronic liver disease (37). Considering that Portugal has a
higher gastric cancer incidence than these countries, it was unexpected to find a
considerably lower frequency of dysplastic transformation in our study (36, 38).
Differences in lesion characteristics, namely lesion size [the median size of GHPs
containing neoplasia in Forté et al. was 40.0 mm (17.0-55.0), whereas in our study was
20.0 mm (13.5-30.0)] could explain, to some extent, these findings. This could serve as
a possible explanation, as our study and Forté et al. demonstrated, polyp size = 25 mm
substantially increases the risk of neoplastic progression (11).

Several polyp and non-polyp-related factors were analyzed. The prevalence of GHPs
was higher in females (58.8%), according to previous evidence (1, 14). Interestingly,
neoplastic progression was more common in males (54.5%), although no statistically
significant differences were found between sexes. Contrary to previous studies, we found
that flat or depressed morphology predisposed to a higher risk of GHP neoplasia than a
pedunculated shape (9, 39). Cigarette smoking has been described as an independent

13



risk factor for the development of intestinal metaplasia, dysplasia and gastric
adenocarcinoma (40, 41). Additionally, patients who have a smoking habit and atrophic
body gastritis have a higher risk of developing benign gastric epithelial polyps compared
to the general population (42, 43). We were able to identify that a current or previous
history of smoking increases significantly the risk of neoplastic progression of GHPs in
the univariate analysis, although it did not remain statistically significant in the
multivariate analysis. HP infection is the most important etiological factor for gastric
adenocarcinoma and has been associated with the development of GHPs (2, 44).
Yasunaga et al hypothesized that interleukin-1 beta and hepatocyte growth factor
production by HP could promote epithelial cell proliferation, contributing to GHP
formation in patients with enlarged fold gastritis (45). This statement is supported by
studies demonstrating an 80% rate of GHP regression and disappearance following HP
eradication (46, 47). In our study, HP infection was present in 42.9% of patients with GHP
neoplasia compared to 27.3% in the group without neoplasia, although no statistical
difference was found between groups. Regarding gastritis staging, a recent systematic
review and meta-analysis suggested that patients with OLGA/OLGIM stage IlI-1V had a
significantly higher risk of developing neoplasia of the gastric mucosa (48). Conversely,
there is a lack of studies associating an OLGA or OLGIM stage with the neoplastic
progression of GHPs. Nevertheless, in the study by Forté et al., the presence of intestinal
metaplasia was identified as a risk factor for neoplastic transformation, albeit the staging
was not reported (11). Through multivariate analysis, we observed that an OLGIM=3 was
an independent risk factor for the development of neoplasia of the GHP. Nevertheless,
the risk is still higher in the surrounding mucosa. In fact, our study revealed that the
presence of synchronous neoplasia was an independent risk factor for neoplastic
transformation of the GHP, supporting previous research by Abraham et al. (8). In theory,
these findings could favor ESD instead of EMR in patients with GHPs and synchronous
neoplasia, particularly taking into account the significant high rate of non-curative
resections (specially local-risk resections) in the current study and the previously
reported high risk of GHP recurrence in the follow-up (11). Patients with neoplastic GHPs
had a higher rate of metachronous neoplasia (18.2%) than patients without polyp
neoplasia (6.1%), although no statistical differences were found. There is no consensus
on which endoscopic modality is best for GHP removal. Recent guidelines from the
British Society of Gastroenterology favor ESD over EMR for removing early gastric
neoplasia due to higher en-bloc resection and RO resection rates for lesions above 10
mm (17). Notably, we found a lower RO resection rate than expected. Possibly, ESD
could be preferable in high-risk patients to promote a higher RO resection rate.

Our study has some limitations that are inherent to the study design. First, a selection
bias cannot be excluded since all patients were from tertiary referral centers. On the
other hand, the previously highlighted gastric carcinogenesis in the Portuguese
population may limit the generalization of the results to other Western countries. The
missing data on some relevant variables (such as family history of gastric neoplasia, HP
infection status and gastritis staging) may have led to residual confounding. Finally,
indication bias regarding endoscopic resection technique should be noted, since the
choice was dependent on the preference of the endoscopist and that may have
influenced the reported outcomes, namely on the rate of non-curative resections and
recurrence in the follow-up. Nevertheless, our study has several strengths that should
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be mentioned. This is one of the largest studies on this topic, with carefully selected
inclusion and exclusion criteria, and a relatively long follow-up time.

This multicenter retrospective cohort study confirms that the risk of neoplastic changes
in GHPs should not be undermined, especially if the patient has certain risk factors that
could predispose to neoplastic transformation. Nevertheless, the risk of non-curative
endoscopic resection and recurrence in the follow-up are significant, as well as
metachronous neoplastic lesions. Altogether, our findings suggest that, particularly in
patients with larger lesions, advanced gastritis stages and/or synchronous neoplasia,
besides careful choice of endoscopic resection technique, tailored and close follow-up
after resection may be recommended.
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TABLES

Total Polyp Absence Unadjusted P value Covariate
(n=782) | neoplasia of OR adjusted
(n=33) neoplasia (95% CI)
(n=749)
Sex, n (%)
Male 322 (41.2) 8(54.5) | 304 (40.6) Ref
Female 460 (58.8) 5(45.5) | 445(59.4) | 0.569 (0.283- 0.115
1.147)
Age, years 310 (40) 10(31.3) | 300(40.4) Ref
<65
>65 465 (60) 22(68.8) | 443(59.6) | 1.490(0.696- 0.305
3.191)
Missing 7 1 6
Symptomsat | 367(49.9) | 11(37.9) | 356(50.4) | 0.601 (0.280- 0.191
diagnosis, n (%) 1.290)
Yes
No 368 (50.1) | 18(62.1) | 350(49.6) Ref
Missing 47 4 43
Smoking, n (%) | 413(83.4) | 14(66.7) | 399(84.2) Ref
No
Yes 82 (16.6) 7 (33.3) 75(15.8) 2.600 (1.039- 0.041
6.811)
Missing 287 12 275
Alcohol 305(64.1) | 15(71.4) | 290(63.7) Ref
consumption, n
(%)
No
Yes 171 (35.9) 6 (28.6) 165(36.3) | 0.703(0.268- 0.475
1.847)
Missing 306 12 294
Chronic liver 49 (6.3) 1(3.0) 48 (6.5) 0.451 (0.06- 0.437
disease, n (%) 3.368)
Yes
No 724 (93.7) | 32(97.0) | 692(93.5) Ref
Missing 9 0 9
Cirrhosis 28(9.4) 0 28(10.0) 2.265 (0.258- 0.461
etiology, n (%) 19-905)
Alcoholic
HCV 5(1.7) 5(1.8)
HBV 1(0.3) 0 1(0.4)
NASH 7(2.4) 1(5.6) 6(2.2)
NASH+Alcoholic 5(1.7) 0 5(1.8)




Alcohol + HCV 2(0.7) 0 2(0.7)
other 1(0.3) 0 1(0.4)
No 248 (83.5) | 17 (94.4) 231 (82.8) Ref
Missing 485 15 470
Family history
of gastric
neoplasia, n
(%) 84 (17.5) 3(13.0) 81(17.7) 0.696 (0.202- 0.566
Yes 2.399)
No 396 (82.5) | 20(87.0) 376 (82.3) Ref
Missing 302 10 292
H. pylori 202(27.9) | 12(42.9) 190(27.3) | 2.001 (0.930- 0.076
status, n (%) 4.309)
Positive
Negative 523(72.1) | 16(57.1) 507 (72.7) Ref
Missing 57 5 52
OLGA, n (%) 58(10.3) 6(27.3) 52(9.6) 3.519(1.320- 0.012
= Stage 3 9.385)
< Stage 3 504 (89.7) | 16(72.7) 488 (90.4) Ref
Missing 220 11 209
OLGIM, n (%) 57(10.2) 7 (36.8) 50(9.3) 5.705(2.149- <0.001 4.994 0.045
= Stage 3 15.148) (1.036-
24.065)
< Stage 3 501(89.8) | 12(63.2) 489 (90.7) Ref Ref
Missing 223 14 210
Synchronous 16.956, 0.002
neoplasia, n 95% CI
(%) 37 (4.7) 6(18.2) 31(4.1) 5.147 (1.981- <0.001 2.737-
Yes 13.374) 105.045
No 745(95.3) | 27(81.8) 718 (95.9) Ref Ref
Missing 0 0 0
Metachronous
neoplasia, n 31(6.2) 2(7.1) 29 (6.1) 1.180(0.267-
(%) 5.219)
Yes 0.827
No 471(93.8) | 26(92.9) 445 (93.9) Ref
Missing 280 28 275
Polyp size, 15(12- 20(14-30) | 15(12-20) | 1.065(1.035- <0.001
median (IQR), 20) 1.097)
mm
<25mm,n (%) | 701(89.6) | 23(69.7) 678 (90.5) Ref Ref
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>25mm, n (%) 81(10.4) 10(30.3) 71(9.5) 4.152(1.900- <0.001 7.973; 0.029
9.072) 95%CI
1.242-
51.180
Polyp location,
n (%)
Antrum 495 (63.4) | 18(54.5) | 477 (63.8) Ref 0.220
Body 251(32.1) | 14(42.4) | 237(31.7) | 1.565(0.765-
3.202)
Fundus 20 (2.6) 0(0.0) 20(2.7)
Incisura 15(1.9) 1(3.0) 14 (1.9) 1.893(0.236- 0.548
15.191)
Missing 1 0 1
Lesion
morphology, n
(%) Ref
Polypoid 753(96.8) | 28(84.8) | 725(97.3)
Flat 17 (2.2) 4(12.1) 13(1.7)
Depressed 8(1.1) 1(3.0) 7(0.9)
Non-polypoid 25(3.3) 5(15.1) 20(2.6) 6.473 (2.265- <0.001 OR9.57, | 0.041
morphology, n 18.501) 95%ClI
(%) 1.096-
83.712
Follow-up time
(IQR), months 19 (5-51)
Recurrence 0.082
polyp, n (%)
Yes 210(42.3) | 7(25.9) 203(43.3) | 0.459(0.190-
1.106)
No 286 (57.7) | 20(74.1) | 266(56.7) Ref
Missing 286 6 280

Table 1: Demographics and lesion-related data. (Cl - confidence interval; HCV -
Hepatitis C Virus; HBV - Hepatitis B Virus; NASH - Non-alcoholic Steatohepatitis; OLGA -
Operative Link for Gastritis Assessment; OLGIM - Operative Link for Gastric Intestinal
Metaplasia; IQR - Interquartile Range; OR - Odds ratio)
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Total Polyp neoplasia Absence of P value
(n=782) (n=33) neoplasia
(n=749)
Endoscopic technique, n
(%)
Cold snare polypectomy
63(8.1) 1(3.0) 62 (8.3) <0.001
Cold snare EMR 13(1.7) 1(3.0) 12(1.6)
EMR 677 (86.6) 24 (72.7) 653 (87.2)
ESD 28(3.6) 7(21.2) 21(2.8)
EFTRD 1(0.1) 0 1(0.1)
Missing 0 0 0
Technical success, n (%)
Yes 781 (99.9) 32(97.0) 749 (100.0) 0.042
No 1(0.1) 1(3.0) 0(0)
Removal, n (%)
En bloc 677 (86.6) 27 (81.8) 650 (86.8) <0.001
Piecemeal 104 (13.3) 5(15.2) 99 (13.2)
Non feasible 1(0.1) 1(3.0) 0(0.0)
Missing 0 0 0
Overall adverse events,
n (%) 108(13.8) | 5(15.2) 103(13.8) 0.820
Yes
No 674 (86.2) 28 (84.8) 646 (86.2)
Missing 0 0 0
Adverse events
periprocedure, n (%)
Yes 103(13.2) 4(12.2) 99 (13.2) 0.855
No 679 (86.8) 29(87.9) 650 (86.8)
Missing 0 0 0
Major bleeding
periprocedure, n (%)
Yes 103(13.2) 4(12.2) 99 (13.2) 0.855
No 679 (86.8) 29(87.9) 650 (86.8)
Missing 0 0 0
Late adverse events, n
(%)
Yes 10(1.3) 1(3.0) 9(1.2) 0.360




No 772 (98.7) 32(97.0) 740 (98.8)
Missing 0 0 0
Late major bleeding, n
(%)
Yes 9(1.2) 1(3.0) 8(1.1) 0.490
No 769 (98.8) 32(97.0) 737 (98.9)
Missing 4 0 4

Table 2: Endoscopic resection techniques and adverse events. (EMR - Endoscopic

Mucosal Resection; ESD — Endoscopic Submucosal Dissection; EFTRD — Endoscopic full-

thickness resection device)

Neoplasia (

n=33)

Stage of neoplasia, n (%)

Low-grade dysplasia 13(39.4)
High-grade dysplasia 12 (36.4)
Adenocarcinoma 8(24.2)
Resection status, n (%)
RO 23(85.2)
R1 4(14.8)
NA 6
Horizontal margins, n (%)
HO 23(85.2)
H1 4(14.8)
NA 5
Vertical margins, n (%)
VO 6 (75.0)
V1 2(25.0)
NA 25
Curative resection criteria
(ESGE Guidelines), n (%)
Very low risk 23(71.9)
Low risk 0(0.0)
Localrisk 7(21.9)
High-risk 2(6.3)
Non-applicable 1
Adenocarcinoma (n=8)
Lymphatic invasion, n (%)
Yes 0(0.0)
No 8(100.0)
NA 25
Venous invasion, n (%)
Yes 0(0.0)
No 8(100.0)
NA 25

Perineural invasion, n (%)
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Yes 0(0.0)
No 8(100.0)
NA 25
Stage adenocarcinoma, n
(%)
T1a 7 (87.5)
T1b>SM1 1(12.5)

Table 3: Histopathological characteristics of the neoplastic lesions. (ESGE - European
Society of Gastrointestinal Endoscopy; NA —non-applicable)

SUPLEMMENTARY TABLES

Synchronous neoplasia (n=37)
Stage of synchronous
neoplasia, n (%)

Low-grade dysplasia 23(2.9)
High-grade dysplasia 4(0.5)
Adenocarcinoma 10(1.3)

Management of
synchronous neoplasia, n

(%)
Surveillance 1(2.7)
ESD 26 (70.3)
Surgery 5(13.5)
Loss of follow-up 2(5.4)
Surgery of GHP with 1(2.7)
neoplasia
Chemotherapy 2(5.4)
Metachronous neoplasia (n=31)
Median follow-up time until 23 (10-40)

neoplasia, months (IQR)
Stage of metachronous
neoplasia, n (%)

Low-grade dysplasia 24 (4.8)
High-grade dysplasia 2(0.4)
Adenocarcinoma 5(1.0)

Suplemmentary table 1: Characterization and management of synchronous and
metachronous neoplasia in follow-up. (ESD - Endoscopic Submucosal Dissection; IQR -
Interquartile Range)
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APPENDIX

STROBE Statement—Checklist of items that should be included in reports of cohort studies

Item Page
No Recommendation No
Title and abstract 1 (a) Indicate the study’s design with a commonly used | 7

term in the title or the abstract

"A multicenter retrospective cohort study was
conducted"

(b) Provide in the abstract an informative and
balanced summary of what was done and what was
found

"We aimed to evaluate the frequency and risk factors
of its malignant transformation in a Portuguese
cohort. (...) Demographic, clinical, endoscopic, and
histopathological data were collected. (...) A total of
782 GHPs from eight centers were evaluated.
Evidence of advanced gastritis stage (OLGIM=>3)
and synchronous gastric neoplasia were present in
57 (10.2%) and 37 (4.7%) cases, respectively. Most
GHPs were removed by endoscopic mucosal
resection (86.6%),; Neoplastic transformation was
observed in 33 polyps (4.2%) — 25 (3.2%) low/high-
grade dysplasia and 8 (1.0%) adenocarcinomas, the
resection was non-curative in 30.3% of cases. In the
multivariate analysis, OLGIM=>3 (OR 4.994, 95%CI
1.036-24.0065), lesion size >25 mm (OR 7.973,
95%CI 7.973 (1.242-51.180), flat/depressed
morphology (OR 9.57, 95%CI 1.096-83.712) and
synchronous gastric neoplasia (OR 16.956, 95%CI
2.737-105.045) were independently associated with a
higher risk of neoplastic transformation.”

Introduction

Background/rationale 2 Explain the scientific background and rationale for 8
the investigation being reported

"GHPs are thought to vresult from excessive
proliferation and increased exfoliation of foveolar
cells. Contrary to fundic gland polyps which can arise
in healthy mucosa, GHPs are usually found in patients
with pre-existent inflammatory gastric conditions (3).
"Current guidelines offer differing recommendations
for management of GHPs. The American Society of
Gastrointestinal ~Endoscopy advocates for the

26



removal of GHPs >0.5 cm (16), while the British
Society of Gastroenterology proposes endoscopic
resection of all symptomatic GHPs, as well as those
larger than 1 cm or exhibiting a pedunculated
morphology (17). Nevertheless, many questions
remain rvegarding the identification of high-risk
patients for neoplastic transformation and the

”

endoscopic management of these lesions.

Objectives

State specific objectives, including any prespecified
hypotheses

"Therefore, our multicenter study aimed to evaluate
the frequency and risk factors for neoplastic
transformation of GHPs, as well as clinical and
oncological outcomes after endoscopic resection, in
a country with intermediate-high risk for gastric

cancer. "

Methods

Study design

Present key elements of study design early in the
paper

"We conducted retrospective analysis from 8 centers
in Portugal. Patients consecutively undergoing
endoscopic resection of GHPs during a 12-year
period (January 2013-December 2024) were

screened for eligibility.”

Setting

Describe the setting, locations, and relevant dates,
including periods of recruitment, exposure, follow-
up, and data collection

"We conducted retrospective analysis from 8 centers
in Portugal. Patients consecutively undergoing
endoscopic resection of GHPs during a 12-year
period (January 2013-December 2024) were
screened for eligibility. (...) Retrospectively collected
data was obtained from electronic medical records.
(...) The median follow-up time was 19 months (IQR
5-50)."

8,12

Participants

(a) Give the eligibility criteria, and the sources and
methods of selection of participants. Describe
methods of follow-up

"Patients were enrolled in the study if they met the
inclusion criteria: (1) age > 18 years, and (2) GHPs
> 10 mm. Patients with hereditary cancer syndromes
were excluded from the participant selection.
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Retrospectively collected data was obtained from
electronic medical records. "

(b) For matched studies, give matching criteria and
number of exposed and unexposed

N/A

Variables

Clearly define all outcomes, exposures, predictors,
potential confounders, and effect modifiers. Give
diagnostic criteria, if applicable

"Peri-procedure adverse effects (AEs) included
major bleeding (hematemesis, melena or anemia),
perforation and anesthetic adverse events in the first
7 days after the procedure. Delayed AEs were
eligible if they occurred within 30 days after the
index endoscopic resection. Intraprocedural bleeding
(IPB) was defined as persistent bleeding requiring
endoscopic hemostasis. Post-procedural bleeding
(PPB) was defined as clinically significant bleeding
(hematemesis, melena, or hemoglobin decrease >2
g/dL) resulting in an emergency department visit,
admission, or intervention (endoscopy,
angioembolization, surgery). Overall AEs included
peri-procedure plus delayed AEs. Technical success
was defined as the complete removal of all
macroscopically visible tissue during the index
endoscopic resection procedure. En-bloc resection
was considered if the lesion was retrieved in a single
specimen or piecemeal if it was removed in more
than one fragment. In GHPs with neoplastic
components, R0 resection was considered whenever
pathological evaluation showed free horizontal and
vertical margins in an en-bloc resected specimen.
The probability of curative resection was reported
according to the 2022 European Society of
Gastrointestinal Endoscopy (ESGE) ESD guidelines
criteria (20). We assumed recurrence of the GHP if it
reappeared on the previous area of resection.
Synchronous gastric neoplasia was considered if
detected within 6 months of the index endoscopic
resection procedure of GHP. If detected >6 months,
it was considered metachronous neoplasia. (...) The
main evaluated outcome was the frequency and risk
factors for neoplastic transformation of GHPs.
Additional outcomes were: a) the frequency of polyp
recurrence, b) frequency synchronous and
metachronous neoplastic lesions and c) efficacy and

8-10
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safety of endoscopic resection techniques in the
management of these lesions. (...) Between January
2013 and December 2024, 782 GHPs from 656
patients were included in the study and further
analyzed"

Data sources/
measurement

8*

For each variable of interest, give sources of data and
details of methods of assessment (measurement).
Describe comparability of assessment methods if
there is more than one group

"Retrospectively collected data was obtained from
electronic medical records."”

Bias

Describe any efforts to address potential sources of
bias

Study size

10

Explain how the study size was arrived at

"Patients were enrolled in the study if they met the
inclusion criteria: (1) age > 18 years, and (2) GHPs
> 10 mm. Patients with hereditary cancer syndromes
were excluded from the participant selection.
Retrospectively collected data was obtained from
electronic medical records. (...) Between January
2013 and December 2024, 782 GHPs from 656
patients were included in the study and further
analyzed"

8,10

Quantitative variables

11

Explain how quantitative variables were handled in
the analyses. If applicable, describe which groupings
were chosen and why

"Quantitative variables were described with mean,
median and interquartile range (IQR)."

10

Statistical methods

12

(a) Describe all statistical methods, including those
used to control for confounding

"Qualitative variables were described as relative and
absolute frequencies. Missing data was excluded
from percentages. Quantitative variables were
described with mean, median and interquartile range
(IOR). Continuous variables were compared using
the student t or Mann—Whitney tests, whereas chi-
square or Fisher exact tests were used for categoric
variables. Binary logistic regression was used to
identify factors associated with neoplastic
transformation. For variables with missing data, no
imputation methods were applied. Variables having
p<0.05 on univariate analysis were incorporated
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into a stepwise multivariate regression model to
confirm its independent association with the
expected outcome. All significance levels were set at
p<0.05. All data was arranged, processed, and
analyzed with SPSS ® v.29.0 data (Statistical
Package for Social Sciences), Chicago, USA."

(b) Describe any methods used to examine subgroups
and interactions

"Variables having p<0.05 on univariate analysis
were incorporated into a stepwise multivariate
regression model to confirm its independent
association with the expected outcome. All
significance levels were set at p<0.05."

(¢) Explain how missing data were addressed

"For variables with missing data, no imputation
methods were applied."

(d) If applicable, explain how loss to follow-up was
addressed

(e) Describe any sensitivity analyses

Results

Participants

13*

(a) Report numbers of individuals at each stage of
study—eg numbers potentially eligible, examined for
eligibility, confirmed eligible, included in the study,
completing follow-up, and analysed

(b) Give reasons for non-participation at each stage

"Between January 2013 and December 2024, 782
GHPs from 656 patients were included in the study
and further analyzed."

(c) Consider use of a flow diagram

10

Descriptive data

14*

(a) Give characteristics of study participants (eg
demographic, clinical, social) and information on
exposures and potential confounders

"In Table 1 we describe patient and GHPs
characteristics, comparing GHPs with and without
neoplastic transformation. In our sample, 58.8% of
cases were female and the median age was 68 years
(IOR 60-75 years), with no statistically significant
differences between groups. Symptoms at diagnosis
were evident in almost half of the cases, being iron-
deficiency anemia (25.4%) and dyspeptic symptoms
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(26.5%) the most frequent. There was a history of
current/past smoking in 16.6% of cases, being
significantly more frequent in the group with
neoplasia (OR 2.660, 95%CI 1.039-6.811, p=0.041).
No statistically significant differences between
groups were observed regarding history of alcohol
consumption or history of chronic liver disease. A
family history of gastric neoplasia was reported in
17.5% of cases (GHP with neoplasia group 13.0%
vs. 17.7% GHP without neoplasia). There was a
frequency of H. pylori infection in 42.9% of patients
with GHP neoplasia versus 27.3% in the group
without neoplasia (OR 2.001, 95%CI 0.930-4.309,
p=0.076). The frequency of advanced gastritis stages
(OLGA and OLGIM >3) was significantly higher in
GHPs neoplasia - OLGA>3 (OR 3.519, 95%CI
1.320-9.385, p=0.012); OLGIM >3 (OR 5.705,
95%CI 2.149-15.148, p<0.001). Synchronous gastric
neoplasia was diagnosed in 4.7% of cases, being
significantly more frequent in GHPs with neoplastic
transformation (OR 5.147; 95% CI 1.981-13.374;
p<0.001). A detailed characterization of
synchronous neoplasia and its management in the
Jfollow-up is reported in Supplementary Table 1."

(b) Indicate number of participants with missing data
for each variable of interest

"In Table 1 we describe patient and GHPs
characteristics, comparing GHPs with and without
neoplastic transformation.

(c) Summarise follow-up time (eg, average and total | 12
amount)
"The median follow-up time was 19 months (IQR 5-
50)."

Outcome data 15*  Report numbers of outcome events or summary 10-
measures over time 11

"The median lesion size was 15 mm (IQR 12-20).
GHPs >25 mm were associated with an increased
risk of neoplastic progression of the polyp (OR
4.152; CI 1.900-9.072, p<0.001). The average
number of polyps per patient was 2, ranging from 1
to 100 polyps. Most polyps were located in the
antrum (63.4%) or body (32.1%). Most had a
predominant polypoid morphology (96.8%) with the
remaining being flat (2.2%) or depressed (1.1%)
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lesions. (...) In Table 2, we describe the endoscopic
resection techniques performed as well as the
reported adverse events. The majority of GHPs were
removed by endoscopic mucosal resection (EMR)
(86.6%), followed by cold snare polypectomy (8.1%),
endoscopic submucosal dissection (ESD) (3.6%) and
cold snare EMR (1.7%). 72.7% of the GHPs with
neoplastic transformation were removed by EMR
and 21.2% by ESD. Technical success rate was
99.9%. Endoscopic resection was not possible in a
large (50 mm) sessile lesion of the gastric body — the
patient was submitted to a total gastrectomy, with the
surgical specimen revealing a GHP with concomitant
adenocarcinoma (pTla, without lymphovascular
invasion). En bloc removal was achieved for 86.6%
of cases (81.8% of malignant GHPs). The overall AE
rate was 13.8%, in most cases in relation to major
periprocedural bleeding. No patients experienced
gastric perforation and only one had anesthetic
adverse events. The rate of PPB was 1.2%. Analysis
of the histopathological reports revealed that 33
GHPs (4.2%) had evidence of neoplastic
transformation. The histopathological
characteristics of these lesions are detailed in Table
3. Among these, 13 GHPs had low-grade dysplasia
(39.4%), 12 polyps had high-grade dysplasia
(36.4%) and 8 had adenocarcinoma (24.2%,). A
complete RO resection was achieved in 85.2% of
cases, while 14.8% had a R resection status.
Regarding the staging of GHPs with
adenocarcinoma, 87.5% were classified as Tla and
12.5% were T1b>SM]I. Positive vertical margins
were identified in 25% of cases of adenocarcinoma
(n=2). According to the ESGE Guidelines criteria,
the resection was non-curative in 28.1% - 21.9% had
a local risk resection and 6.1% had a high-risk
resection. Of these, one was submitted to surgery
with evidence of residual adenocarcinoma in the

14

surgical specimen.

Main results

16

(a) Give unadjusted estimates and, if applicable,
confounder-adjusted estimates and their precision (eg,
95% confidence interval). Make clear which confounders
were adjusted for and why they were included

(b) Report category boundaries when continuous variables
were categorized

11
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(c) If relevant, consider translating estimates of relative
risk into absolute risk for a meaningful time period

"In the multivariate analysis, OLGIM=>3 (OR 4.994,
95%CI 1.036-24.065), lesion size >25 mm (OR 7.973;
95%CI 1.242-51.180), flat/depressed morphology
(OR 9.57, 95%CI 1.096-83.712) and synchronous
gastric neoplasia (OR 16.956, 95% CI 2.737-
105.045) were independently associated with a higher
risk of neoplastic transformation of the GHP."

Other analyses

17

Report other analyses done—eg analyses of subgroups
and interactions, and sensitivity analyses

"In the multivariate analysis, OLGIM>3 (OR 4.994,
95%CI 1.036-24.065), lesion size >25 mm (OR 7.973;
95%CI 1.242-51.180), flat/depressed morphology
(OR 9.57, 95%CI 1.096-83.712) and synchronous
gastric neoplasia (OR 16.956, 95% CI 2.737-
105.045) were independently associated with a higher
risk of neoplastic transformation of the GHP."

11

Discussion

Key Results

18

Summarise key results with reference to study objectives

"This multicentric study aimed to evaluate the
frequency and predictors of neoplastic progression of
GHPs in a population with a moderate to high risk for
gastric cancer. We found an overall frequency of
neoplastic transformation of GHPs of 4.2%. Besides,

we found that lesion size and morphology, as well as

concomitant  advanced  gastritis  stages and
synchronous neoplasia are significant predictors for
neoplastic transformation.

”

12
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Limitations

19

Discuss limitations of the study, taking into account sources
of potential bias or imprecision. Discuss both direction and
magnitude of any potential bias

"Our study has some limitations that are inherent to the
study design. First a selection bias cannot be excluded
since all patients were from tertiary referral centers. On the
other hand, the previously highlighted gastric
carcinogenesis in the Portuguese population may limit the
generalization of the results to other Western countries. The
missing data on some relevant variables (such as family
history of gastric neoplasia, HP infection status and
gastritis staging) may have led to residual confounding.
Finally, indication bias regarding endoscopic resection
technique should be noted, since the choice was dependent
on the preference of the endoscopist and that may have
influenced the reported outcomes, namely on the rate of
non-curative resections and recurrence in the follow-up. "

12-13

Interpretation

20

Give a cautious overall interpretation of results considering
objectives, limitations, multiplicity of analyses, results
from similar studies, and other relevant evidence

"Previous Asian studies reported a frequency of neoplastic
transformation of GHPs ranging from 0.53%-16.4% of
dysplasia and 0.07%-4.5% of adenocarcinoma (9, 12, 13,
15, 25-34). Notably, in the Western setting, these
frequencies range between 0.8%-19.3% for dysplasia and
between 0.5%-9.7% for adenocarcinoma within the polyp
(8, 10, 11, 14, 35, 36). Our study showed a 3.2% frequency
of dysplasia and a 1.0% frequency of adenocarcinoma of
the GHP, which is in line with recent single-center
Portuguese retrospective cohort by Joao M. et al., which
demonstrated a 3.6% and 0.5% rate of dysplasia and
adenocarcinoma, respectively (14). On the other hand, a
retrospective multinational study from French, Spanish and
Croatian hospitals conducted by Forté et al. showed a
10.4% rate of neoplastic progression in a sample of 144
GHPs, where 9.7% showed dysplasia and 0.7%
adenocarcinoma (11). It is important to note that Portugal
has a higher incidence of gastric cancer compared to most
of other European countries, largely due to the higher
prevalence of HP estimated at approximately 49.7% (42.8-
56.7%) (37). A previous study from our group found higher
than expected rates of gastric neoplasia not only in
asymptomatic healthy individuals but also among patients
with compensated advanced chronic liver disease (38).
Considering that Portugal has a higher gastric cancer
incidence than these countries, it was unexpected to find a
considerably lower frequency of dysplastic transformation
in our study (37, 39). Differences in lesion characteristics,
namely lesion size [the median size of GHPs containing

34

12-14



neoplasia in Forté et al. was 40.0 mm (17.0-55.0), whereas
in our study was 20.0 mm (13.5-30.0)] could explain, to
some extent, these findings. This could serve as a possible
explanation, as our study and Forté et al. demonstrated,
polyp size > 25 mm substantially increases the risk of
neoplastic progression (11). Several polyp and non-polyp-
related factors were analyzed. The prevalence of GHPs was
higher in females (58.8%), according to previous evidence
(1, 14). Interestingly, neoplastic progression was more
common in males (54.5%), although no statistically
significant differences were found between sexes. Contrary
to previous studies, we found that flat or depressed
morphology predisposed for a higher risk of GHP
neoplasia than a pedunculated shape (9, 40). Cigarette
smoking has been described as an independent risk factor
for the development of intestinal metaplasia, dysplasia and
gastric adenocarcinoma (41, 42). Additionally, patients
who have a smoking habit and atrophic body gastritis have
a higher risk of developing benign gastric epithelial polyps
compared to the general population (43, 44). We were able
to identify that a current or previous history of smoking
increases significantly the risk of neoplastic progression of
GHPs in the univariate analysis, although it did not remain
statistically significant in the multivariate analysis. HP
infection is the most important etiological factor for gastric
adenocarcinoma and has been associated with the
development of GHPs (2, 45). Yasunaga et al hypothesized
that interleukin-1 beta and hepatocyte growth factor
production by HP could promote epithelial cell
proliferation, contributing to GHP formation in patients
with enlarged fold gastritis (46). This statement is
supported by studies demonstrating an 80% rate of GHP
regression and disappearance following HP eradication
(47, 48). In our study, HP infection was present in 42.9% of
patients with GHP neoplasia compared to 27.3% in the
group without neoplasia, although no statistical difference
was found between groups. Regarding gastritis staging, a
recent systematic review and meta-analysis suggested that
patients with OLGA/OLGIM stage IlI-1V had a
significantly higher risk of developing neoplasia of the
gastric mucosa (49). Conversely, there is a lack of studies
associating an OLGA or OLGIM stage with the neoplastic
progression of GHPs. Nevertheless, in the study by Forté et
al the presence of intestinal metaplasia was identified as a
risk factor for neoplastic transformation, albeit the staging
was not reported (11). Through multivariate analysis, we
observed that an OLGIM=>3 was an independent risk factor
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for the development of neoplasia of the GHP. Nevertheless,
the risk is still higher in the surrounding mucosa. In fact,
our study revealed that the presence of synchronous
neoplasia was an independent risk factor for neoplastic
transformation of the GHPF, supporting previous research
by Abraham et al. (8). In theory, these findings could favor
ESD instead of EMR in patients with GHPs and
synchronous neoplasia, particularly taking into account the
significant high rate of non-curative resections (specially
local-risk resections) in the current study and the
previously reported high risk of GHP recurrence in the
follow-up (11). Patients with neoplastic GHPs had a higher
rate of metachronous neoplasia (18.2%) than patients
without polyp neoplasia (6.1%,), although no statistical
differences were found. There is no consensus on which
endoscopic modality is best for GHP removal. Recent
guidelines from the British Society of Gastroenterology
favor ESD over EMR for removing early gastric neoplasia
due to higher en-bloc resection and R0 resection rates for
lesions above 10 mm (17). Notably, we found a lower R0
resection rate than expected. Possibly, ESD could be
preferable in high-risk patients in order to promote a
higher RO resection rate."”

Generalisability =~ 21  Discuss the generalisability (external validity) of the study | 13-14
results

"Nevertheless, our study has several strengths that should be
mentioned. This is one of the largest studies on this topic,
with carefully selected inclusion and exclusion criteria, and
a relatively long follow-up time."

Other information

Funding 22 Give the source of funding and the role of the funders for 14
the present study and, if applicable, for the original study
on which the present article is based

"All authors disclosed no financial interests.”

*Give information separately for exposed and unexposed groups.Note: An Explanation and
Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction
with this article (freely available on the Web sites of PLoS Medicine at
http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and
Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available
at http://www.strobe-statement.org.
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ARTICLES IN PRESS
PROOFS
BIBLIOGRAPHY

e Prospective authors should refer to the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals1 (http://www.icmje.org) to familiarize
themselves with ethical conventions of publication; specifically, the issues
of redundant or duplicate publication, authorship criteria, and potential
conflicts of interest.

e The Editor reserves the right to investigate alleged improprieties related to
these conventions.

e When questions of scientific misconduct or dishonesty in research occur, the
Editor reserves the right to proceed according to the guidelines of the Office
of Research Integrity.2 Authors may be asked to provide the appropriate
documentation of compliance, as well as the data on which the manuscript
is based.

e Investigations involving human subjects or animals must have prior approval
of the appropriate institutional review board or an equivalent body. If your
research involves interacting with living human subjects or with the data
from living human subjects and if you intend to make the results of your
research public (eg, publish an article in GIE), your research meets the
definition of human subjects research and requires IRB review. This includes
retrospective chart reviews.3,4

e In countries where institutional review is not established practice, a
statement must be included in the methods section that the research was
carried out in accordance with the Helsinki Declaration.3

e GIE runs CrossCheck (iThenticate) on every article submitted.

Gastrointestinal Endoscopy follows the International Committee of Medical Journal
Editors (ICMJE)'s Uniform Requirements for Manuscripts Submitted to Biomedical
Journals. All clinical trials submitted to GIE should have been registered BEFORE
the trial begins through one of the registries approved by the ICMIJE, and proof of
that registration, including the date registered and the registration number, must
be submitted to GIE along with the article. IRB approval information must be
included in the manuscript text, including the date of IRB registration. As of
January 2015, all clinical trials as defined by the ICMJE must also have been
registered before the trial began (not just randomized clinical trials). For further
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details and a list of ICMJE-acceptable registries, please go to
http://www.icmje.org.

Certain repositories such as PubMed Central ("PMC") are authorized under special
arrangement with Elsevier to process and post certain articles such as those
funded by the National Institutes of Health under its Public Access policy (see
elsevier.com for more detail on our policy).

Articles accepted for publication in an Elsevier journal from authors who have
indicated that the underlying research reported in their articles was supported by
an NIH grant will be sent by Elsevier to PMC for public access posting 12 months
after final publication. The version of the article provided by Elsevier will include
peer-review comments incorporated by the author into the article. Because the
NIH 'Public Access' policy is voluntary, authors may elect not to deposit such
articles in PMC. If you wish to 'opt out' and not deposit to PMC, you may indicate
this by sending an e-mailto NIHauthorrequest@elsevier.com.

There will be no need for you to post your manuscript directly to PubMed Central,
and any such posting is prohibited. Individual modifications to this general policy
may apply to some Elsevier journals and to its society publishing partners.

MANUSCRIPT TYPES

GASTROINTESTINAL ENDOSCOPY will consider the following types of submissions.
Authors should consider these categories and review recent issues of the journal
when preparing submissions. If you believe that your article should exceed these
word lengths, please contact Senior Managing Editor Stephanie Kinnan at
skinnan@asge.org and explain the reasons. Word count does NOT include the
abstract, tables, figure legends, or references.

e Original Article: work limited to 3500 words reporting basic science or
clinicalinvestigations in areas relevant to gastrointestinal endoscopy.

e Systematic Review and Meta-Analysis (SRMA): limited to 3500 words. Critical
appraisal of the current literature on a well-defined research question.
Follow the PRISMA guidelines (Preferred Reporting Iltems for Systematic
Reviews and Meta-Analyses) guidelines for an accurate report of the SRMA.
GIE also encourages the registration of the protocol of the SRMA at the
PROSPERO database (International Prospective Register of Systematic
Reviews). Meta-analysis should be avoided when the quality of primary
studies is suboptimal.
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Review Article: GIE is open to proposals from authors interested in writing
Review Articles on timely, relevant topics. Articles can have up to 2 authors
(no trainee authors), are limited to 3000 words, and must be submitted
within 90 days of proposal acceptance. All Review Articles will undergo peer
review. If interested, please contact Dr. Shivangi Kothari at
Shivangi_Kothari@urmc.rochester.edu or Dr. Thiruvengadam Muniraj at
thiruvengadam.muniraj@yale.edu.

New Methods and Materials: report of experience with new developments in
the endoscopic arena, given in no more than 3500 words and no more than
25 references. The report should contain truly novel information. Articles
describing only a minor change to an existing procedure are discouraged.

Focused Communications: a forum for focused or limited studies that reach an
interesting, novel, and/or useful conclusion for readers and can be provided
in a brief format. Word limit of 1500 words. Includes a structured abstract
limited to 150 words, no more than 10 references, and no more than 2 figures
and/or tables. Supplemental figures, tables, and files are discouraged.

At the Focal Point: unusual or classic findings illustrated by no more than four
highquality images (each must be a separate high-resolution figure),
accompanied by a brief description of no more than 200 words.

Technical Review: systematic, scholarly overview of technologic advances in
endoscopy, authored by a single individual and limited to 3500 words.

Perspectives: thoughtful and thought-provoking topical reviews of nonclinical
areas pertaining to gastrointestinal endoscopy, usually limited to no more
than 3000 words. Please be aware that most of these are by invitation,
although the editors are open to suggestions that could be considered in
some circumstances. If interested, please contact Dr. Monique Barakat at
mbarakat@stanford.edu..

Pathology: cliniciopathologic section with reviews co-authored by a
pathologist and a gastroenterologist that address timely topics in
everybody's clinical practice, limited to 3500 words. These are by invitation
only.

Thinking Outside the Box: an opinion piece of no more than 1000 words on a
provocative matter or novel unexplored concept related to the practice of
endoscopy, possibly accompanied by editorial comment; no abstract
necessary.

40



e Letter to the Editor: reader comments about previously published GIE
articles, limited to 300 words and 10 references. Not to be used for case
reports.

e Original submissions will be considered for publication with the
understanding that they are contributed solely to Gastrointestinal Endoscopy.
If any material related to the submission (other than a brief abstract) has
been published in any medium or has been submitted for publication
elsewhere, the authors should provide copies of all related manuscripts, and
outline the relationship of all materials for the Editor, to avoid allegations of
duplicate publication.

e All manuscripts must be submitted online at
http://www.editorialmanager.com/gie/. This web site provides step-by-step
instructions for manuscript submission as well as a tutorial for authors.

e All peer review, tracking, and follow-up will be done through this system.

® Articles must be written in standard English. All accepted manuscripts are
subject to copy editing for conciseness, clarity, grammar, spelling, and journal
style. Authors who are not native English speakers are strongly encouraged to
have their manuscript proofread by a native English-speaking researcher PRIOR
TO SUBMISSION. Articles that refer to currency must use U.S. currency.

e For allinstances of the word "complications," substitute "adverse events."

® |RB approval and clinical trial registration are required. Please include this
information with your submission. See REGISTRATION OF HUMAN CLINICAL
TRIALS (see first page of instructions for authors) for further information.

e All listed authors must meet ICMJE requirements for authors.

Declaration of generative Al in scientific writing

The below guidance only refers to the writing process, and not to the use of Al tools
to analyse and draw insights from data as part of the research process.

Where authors use generative artificial intelligence (Al) and Al-assisted
technologies in the writing process, authors should only use these technologies to
improve readability and language. Applying the technology should be done with
human oversight and control, and authors should carefully review and edit the
result, as Al can generate authoritativesounding output that can be incorrect,
incomplete or biased. Al and Al-assisted technologies should not be listed as an
author or co-author, or be cited as an author. Authorship implies responsibilities
and tasks that can only be attributed to and performed by humans, as outlined in
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Elsevier's Al policy for authors. Authors should disclose in their manuscript the use
of Al and Al-assisted technologies in the writing process by following the
instructions below. A statement will appear in the published work. Please note that
authors are ultimately responsible and accountable for the contents of the work.

Disclosure instructions

Authors must disclose the use of generative Al and Al-assisted technologies in the
writing process by adding a statement at the end of their manuscript in the core
manuscript file, before the References list. The statement should be placedina
new section entitled 'Declaration of Generative Al and Al-assisted technologies in
the writing process'. Statement: During the preparation of this work the author(s)
used [NAME TOOL / SERVICE] in order to [REASON]. After using this tool/service,
the author(s) reviewed and edited the content as needed and take(s) full
responsibility for the content of the publication.

This declaration does not apply to the use of basic tools for checking grammar,
spelling, references etc. If there is nothing to disclose, there is no need to add a
statement.

Peer review process

GIE operates a single anonymized review process. All contributions will be initially
assessed by the Editor-in-Chief for suitability for the journal. Papers deemed
suitable are then typically sent to a minimum of two inde pendent expert reviewers
to assess the scientific quality of the paper. The Editor is responsible for the final
decision regarding acceptance or rejection of articles. The Editor's decision is
final. Duplicate Submissions will be grounds for rejection without a chance for
resubmission. Editors are not involved in decisions about papers which they have
written themselves or have been written by family members or colleagues or which
relate to products or services in which the editor has an interest. Any such
submission is subject to all of the journal's usual procedures, with peer review
handled independently of the relevant editor and their research groups.

New Submissions

Submission to this journal proceeds totally online, and you will be guided stepwise
through the creation and uploading of your files. The system automatically
converts your files to a single PDF file, which is used in the peer-review process. As
part of the Your Paper Your Way service, you may choose to submit your
manuscript as a single file to be used in the refereeing process. This can be a PDF
file or a Word document, in any format or lay-out that can be used by referees to
evaluate your manuscript. It should contain high enough quality figures for
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refereeing. If you prefer to do so, you may still provide all or some of the source
files at the initial submission. Please note that individual figure files larger than 10
MB must be uploaded separately.

Please note: If your article is selected for revision or acceptance, you will, at that
point, have to follow the usual journal requirements for submitting separate files in
the appropriate formats.

References

There are no strict requirements on reference formatting at submission.
References can be in any style or format as long as the style is consistent. Where
applicable, author(s) name(s), journal title/book title, chapter title/article title, year
of publication, volume number/book chapter and the pagination must be present.
Use of DOI, along with the preceding information, is highly encouraged. The
reference style used by the journal will be applied to the accepted article by
Elsevier at the proof stage. Note that missing data will be highlighted at proof stage
for the author to correct.

Formatting requirements

There are no strict formatting requirements, but all manuscripts must contain the
essential elements needed to convey your manuscript, for example Abstract,
Keywords, Introduction, Materials and Methods, Results, Conclusions, Artwork
and Tables with Captions. If your article includes any Videos and/or other
Supplementary material, this should be included in your initial submission for peer
review purposes. Divide the article into clearly defined sections. Please do not
format your manuscript in double column layout.

Use of wordprocessing software

Regardless of the file format of the original submission, at revision you must
provide us with an editable Word file of the entire article. Keep the layout of the text
as simple as possible. Most formatting codes will be removed and replaced on
processing the article. The electronic text should be prepared in a way very similar
to that of conventional manuscripts (see also the Guide to Publishing with

Elsevier:

https://www.elsevier.com/guidepublication). See also the section on Electronic
artwork. To avoid unnecessary errors you are strongly advised to use the 'spell-
check'and 'grammarcheck' functions of your wordprocessor.
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Figure captions

Ensure that each illustration has a caption. A caption should comprise a
description of the illustration (not on the figure itself). Keep text in the illustrations
themselves to a minimum but explain all symbols and abbreviations used.

e At the time an article is accepted and sent to Elsevier for production, a Journal
Publishing Agreement will be e-mailed to the corresponding author. This
original document, containing the author(s) ink signatures, should be
returned to Elsevier at the following address. This must be on file before
publication can occur.

Pushpa Vairam

Elsevier, Inc.

230 Park Avenue

Suite 800

New York, NY 10169

E-mail: p.vairam@elsevier.com
Fax: 31-2048-52789

® The Journal Publishing Agreement must be completed in its entirety.

e The deletion or addition of authors at any point between submission and
publication must be explained to the satisfaction of the Editor. The Editor
reserves the right to clarify each author's role in the work outlined.

Classifications

Under Enter Classifications, authors must choose as many classifications as is
appropriate for the article. Editors and reviewers will be assigned based on the
classifications chosen.

Key Words

When prompted by the online submission process, authors should provide no
fewer than three but no more that five key words that reflect the content of the
manuscript. For guidance, consult the Medical Subject Headings (MeSH terms),
available online at http://www.nlm.nih.gov/mesh/meshhome.html .
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work. Examples of financial conflicts include employment, consultancies, stock
ownership, honoraria, paid expert testimony, patent applications, and research
and travel grants within 3 years of beginning the work submitted. If there are no
conflicts of interest, authors must state that there are none. These disclosures will
appear with the article in print and online. Authors must use the GIE disclosure
form, available as a link in the Attach Files part of the submission process.

Associate Editors and Reviewers will recuse themselves from involvement in
processing manuscripts when they identify a conflict of interest.

For a complete explanation of what does and does not constitute a conflict of
interest, please see Gastrointest Endosc 2006;63(7):33A-35A or view the
document online at www.giejournal.org or www.asge.org.

Diversity, Equity, and Inclusion Form

Each full-length article must include a Diversity form, available as a link in the
Attach Files part of the submission process. Once you open the form, you have the
option to either check the boxes that apply to your article, sign, and return the form
with the understanding that this information will be published with your article if it
is accepted by GIE, or you have the option to check the box that says you do not
want to participate. This choice will NOT affect the scientific consideration of your

paper.

Title

The title should be descriptive, but not overly long. Do not include brand names or
acronyms in the title, and do not indicate the conclusion of the study in the title. If
the article describes an animal study, indicate that in the title.
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Abstract

For Original Articles and New Methods and Materials, a structured abstract of no
more than 250 words should use all of the following headings:

e Background and Aims
® Methods
e Results

e Conclusions

Do not include brand names in the abstract; re-write the abstract to include
generic terms only. Submissions to Reviews and At the Focal Point do not require
an abstract.

Text Structure

Manuscripts should be structured according to the following:

® Title: What is the main conclusion of the study?

® |Introduction: Why carry out the study?

® Background: What is already known on the issue?

® Methods: How was the study done?

® Results: What were the main findings?

® Discussion: What do these results add to the current body of knowledge?

® The paper's emphasis should be on tables, figures, and/or images. Authors
should stress why the results are important and what the study adds to current
knowledge.

Randomized controlled trials must be presented according to the CONSORT
guidelines. Observational studies must be presented according to the STROBE
guidelines

(http://www.strobe-statement.org ). Meta-analyses must be presented according
to the PRISMA guidelines. The checklist for the appropriate guideline must be filled
out and attached to your Original Article or New Methods submission. Checklists
are available as links in the Attach Files part of the submission process.
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The paper's emphasis should be on tables, figures, and/or images. Authors should
stress why the results are important and what the study adds to current
knowledge.

Author Contributions

Each author must have made a contribution toward the production of the article,
as recommended at http://www.icmje.org, authorship criteria.

Product and Drug Names

Generic drug names should be used; trade names may be inserted in parentheses
after the initial mention of the drug. Product names should be treated similarly,
listing the manufacturer's name, city, and state in parentheses. Do not put product
or drug names in the title or the abstract of the article.

Laboratory Values

Laboratory values should be presented in Sl units. After laboratory values, normal
values should be presented in parentheses in the text. A separate Word file listing
all abbreviations and acronyms will need to be uploaded during the submission
process.

Abbreviations and Acronyms
Spell out abbreviations and acronyms the first time the terms appear in the text.
You may follow the list of standard abbreviations found in the AMA Manual of Style,

10th edition.6 Statistics

e All studies reporting levels of significance must include the sample size
calculation and power used in that calculation. Justification for deviating
from calculated sample sizes must be addressed.

e Statistical techniques that do not appear in the published literature should be
presented as an appendix. All but the most standard tests should be
referenced.

e For reporting means, standard deviations, and standard error, the following
format should be used: "mean (SD)" and "mean * SE." For reporting medians,
the values of the interquartile range (IQR) and those of the range should be
given.

e Report levels of significance for all comparisons made, whether significant or
not, with P-values or confidence intervals.
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e Papers that overstate the level of significance of findings due to multiple
comparisons must be adjusted statistically and the results and discussion
presented only with respect to the corrected findings. The problem may be
avoided through the use of multivariate methods; however, significance
levels may be corrected with posthoc tests, such as Bonferroni's method.
Multiple comparisons of data from a single data set typically can occurin
either of the two following situations: repeated measurements of a single
variable are tested over time, or several correlated variables are used in
different tests of hypotheses.

e Interpretation of results of regression analyses requires that units of
continuous variables as well as categories of discrete or ordinal variables be
specified. Additionally, for logistic regression and Cox regression analyses,
the baseline or reference category of discrete or ordinal variables must also
be given.

Figures and Tables

Figures (including color photographs) are published without charge to authors.

e Instructions for creating figures can be found below and at
http://www.editorialmanager.com/gie/.

e Itis crucial that you create your figures at the correct resolution before
uploading them to the Editorial Manager website. For step-by-step
instructions (with screenshots of common graphics applications for PC or
Mac users) on how to create your figures at the proper resolution, see
"Application guidelines" at http://authors.elsevier.com. For best results,
please follow these guidelines carefully.

e Figure images should be provided in EPS or TIF format. Graphics software
such as Photoshop and Illustrator (not presentation software such as
PowerPoint, CorelDraw, or Harvard Graphics) should be used to create the
figures.

e [llustrations should be saved at the highest resolution setting and sized as
close to a column width (3 to 4 inches) as possible.

e Upload each part of each figure separately in Editorial Manager. Do not label
figures with numbers or letters; the compositor will use a standardized font.
Do be sure to name the figure file with the correct figure number and letter
(eg, Figure 1A). Do not make the figure legend part of the figure tiff file; figure
legends must be placed at the end of the Word text file.

e Use the colors from our "Figure Color Scheme," located at
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http://www.giejournal.org/content/figure_color_scheme, to add color to your
figure charts and graphs (not tables).

e Legends should be typed at the end of the text document and include enough
information so that figures can be interpreted without reference to the text.
Give staining and magnification for photomicrographs of histologic slides.

e Tables should be Word documents and should be placed at the end of the text
Word document. All tables and figures must be cited in the textin
consecutive order. Do not add color to tables; standardized color is added by
the compositor.

e At the discretion of the Editor, images and tables may appear in the print
version of the Journal, the electronic version, or both.

Random figures will be checked for image manipulation.

Video/Computer Graphics

e Videos and computer graphics (ie, slide presentations with or without
animation) can be submitted through Editorial Manager. If the file is too large
to upload into Editorial Manager, please email the GIE Editorial Office at
gie@asge.org for special uploading instructions. Please indicate the video
component on the submission cover page.

e Allvideos or graphics submitted must be of the highest quality possible.

® Submissions of videos that were originally recorded through the S-video or
RGB outputs of the endoscope processor are desired.

e Gastrointestinal Endoscopy may edit any video or computer graphics.
Reviewers, following the usual policy with illustrations, may suggest
changes in the video or computer graphic.

® Asoundtrackis highly recommended, but not required.

® FEachvideo file must be less than 300 MB in size. If the file is larger than 300
MB, you will need to break it up into two or more smaller files.

e Maximum cumulative length of videos or computer graphics is 8 minutes, and
materials may be divided into several smaller clips not to exceed 8 minutes
in total. If the video or animation is divided into several clips, each clip
should be identified at the beginning of the section (eg, Video Clip 1, Graphic
1) and on the disk. Several videos/graphics may be on the same disk, but if
they are separate clips, they must be saved as separate files. When needed,
use of simple transitions, eg, fade in/out dissolve, dip to color dissolve, are
suggested.
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e Concise legends (typed on a separate page) must accompany each video clip
or computer graphic presentation.

e The following formats for video will be accepted: MPEG-1 or MPEG-2
(.mpg), Quicktime (.mov), or Compuserve GIF (.gif). Please contact the
publisher about the use of other formats.

e A graphic will be used in the text to indicate the location of a video clip or
computer graphic component. Videos/computer graphics for accepted
manuscripts will not be returned, nor will they be accepted separately from a
rejected manuscript.

e If the article is accepted for publication, the video will be digitized and
permanently archived on the Gastrointestinal Endoscopy website
(http://www.giejournal.org).

References

References must be cited in the text in consecutive order and identified by
superscript numbers.

e It is the author's responsibility to check the accuracy of all references by
verifying them against the original documents. Citations can be verified by
using PubMed's Citation Matcher
(http://www.ncbi.nlm.nih.gov/entrez/query/static/citmatch.html).

e Examples of correct forms of reference, in accordance with Uniform
Requirements for Manuscripts Submitted to Biomedical Journals,1 are given
in the online submission instructions.

e Follow Index Medicus for journal title abbreviations
(http://www.ncbi.nlm.nih.gov/nlmcatalog/journals).

e References should follow "Vancouver style." See the examples at
http://www.nlm.nih.gov/bsd/uniform_requirements.html.

e Manuscripts in preparation, personal communications, and other
unpublished information should not be cited in the references list but may
be mentioned in the text in parentheses.

e The list of references, in numeric sequence, should be typed at the end of the
article. In the submitted version of the manuscript, references should not
appear as footnotes or endnotes, and if you have used a program such as
EndNote or Reference Manager to create them, the links between the
reference numbers and the citations must be removed using the following
steps: (1) Using the "Select All" feature (Ctrl-A for
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PCs. Cmd-A for Macs), highlight the entire text of the file, including the
references. (2) Use the keystroke command Ctrl-6 for PCs or Cmd-6 for
Macs. (3) Save. This will remove the links (permanently) without disturbing
the reference numbers or the citations. It is recommended that you save one
copy of your manuscript with the EndNote links in place (for your reference)
and one copy of your manuscript without the EndNote links (for submission

purposes).

o If excerpts from other copyrighted works are included, the author(s) must

obtain written permission from the copyright owners and credit the source(s)

in the article. These permissions must be submitted to the Editorial Office
before publication can occur.

e Preprinted forms for use by authors in these cases can be obtained from
Elsevier's Rights Department, Philadelphia, PA, USA: phone (+1) 215-239-
3804, fax (+1) 215-2393805, email healthpermissions@elsevier.com.

e Requests may also be completed online via the Elsevier homepage

Virtual Microscope

The journal encourages authors to supplement in-article microscopic images with

corresponding high resolution versions for use with the Virtual Microscope viewer.
The Virtual Microscope is a web based viewer that enables users to view
microscopic images at the highest level of detail and provides features such as

zoom and pan. This feature for the first time gives authors the opportunity to share

true high resolution microscopic images with their readers. More information and
examples are available at
https://www.elsevier.com/about/content-innovation/virtual-microscope.
Authors of this journal will receive an invitation e-mail to create microscope
images for use with the Virtual Microscope when their manuscript is first
reviewed. If you opt to use the feature, please contact
virtualmicroscope@elsevier.com for instructions on how to prepare and upload
the required high resolution images.

e The Editorial Office and Elsevier may choose to publish an article online
before we publish it in the journal. Please contact our production
department immediately if you do not want us to make any such prior
publication for any reason, including disclosure of a patentable invention.

e GIE now posts uncorrected, non-formatted articles online within a week of
acceptance. These articles can be cited immediately upon posting. The file
will be replaced with the corrected, formatted file when it is ready.
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OFFPRINTS

The corresponding author will, at no cost, receive a customized Share Link
providing 50 days free access to the final published version of the article. The
Share Link can be used for sharing the article via any communication channel,
including email and social media. For an extra charge, paper offprints can be
ordered via the offprint order form which is sent once the article is accepted for
publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's WebShop (http://webshop.elsevier.com/). Corresponding authors who
have published their article open access do not receive a Share Link as their final
published version of the article is available open access on ScienceDirect and can
be shared through the article DOI link.

Galley proofs are e-mailed to the corresponding author and must be returned to
the publisher by fax or e-mail within 48 hours to avoid delay in publication:

Harriet Lampard
Journal Manager
Elsevier

Stover Court
Bampfylde Street
Exeter

Devon, EX1 2AH
UK

E-mail: h.lampard@elsevier.com

For any further information please contact the journal manager or visit our Support
Center.
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Realizac¢ao de Investigacao

Exmo(a). Senhor(a) Presidente do Conselho
do Centro Hospitalar Universitdrio de Sdo

Nome do Investigador Principal:

Rui Jorge Guedes Morais
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Hospitalar Universitdrio de Sdo Jodo respeitante a investigacdo, & qual enderecei pedido de apre-
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Parecer da Comissdo de Etica do

Centro Hospitalar Universitario de S3o Jodo
Unidade Local de Satde de S3o Jodo

Titulo do Projeto: Frequency and risk factors for malignant evolution of gastric hyperplastic polyps in a
country with an intermediate-high risk for gastric cancer

Nome do Investigador Principal: Prof Doutor Rui Jorge Guedes Morais (assistente hospitalar em
Gastrenterologia na ULS S&o Jo&o e docente na FMUP). S&o co-investigadores o Dr. Jo&o Claudio Faria
dos Santos Antunes, a Dra. Maria Jodo Neto Almeida e Maria Luisa Faro Fernandes (estudante da FMUP).

Onde decorre o Estudo: No Servigo de Gastrenterclogia da ULS de S&o Jodo. Apresentou declaragio do
Prof. Doutor Guilherme Macedo.

Objetivos do Estudo:

Determinar quais os fatores de risco que mais contribuem para a progressdo dos pélipos gastricos
hiperplasicos para neoplasia gastrica, de modo a otimizar a vigilancia e a terapéutica nestes doentes.
Estudo realizado no ambito do Mestrado Integrado em Medicina da FMUP de Maria Luisa Faro Fernandes.
sob orientagdo do Prof. Doutor Rui Jorge Guedes Morais.

Concecao e Pertinéncia do estudo:

O estudo & pertinente e adequado, porquanto consta no protocolo submetido a CE: “0 objetivo primério sera
determinar quais os factores de risco que mais contribuem para a progressdo dos pélipos gastricos
hiperplasicos para neoplasia gastrica, de modo a optimizar a vigilancia e terapéutica nestes doentes”.

Serdo incluidos todos os doentes submetidos a resseccao endoscdpica de pdlipos acima de 10 mm (de
janeiro de 2013 a janeiro de 2024), em hospitais de Portugal, que aceitarem o convite para participar na
investigacao.

O objetive & comparar pélipos com e sem neoplasia para identificar os fatores preditivos de malignidade.
Adicionalmente, os doentes que foram diagnosticados com neoplasia gastrica apés este procedimento
também serdo incluidos.

Estdo definidos os critérios de inclusdo e as variaveis a ser recolhidas: data de nascimento, sexo, peso,
altura, sintomas associados & presenga de pdlipos gastricos hiperpldsicos, presenca e caracterizagdo do
consumo alcodlico, tabagico e da doenga hepatica cronica, historia familiar de neoplasia gastrica, histéria de
infecdo pela Helicobacter pylori, caracteristicas macroscopicas e microscopicas do pélipo, tipo de
terapéutica endoscopica realizada, efeitos adversos relacionados com o tratamento, presenca de neoplasias

sincronas e metacronas, datas das endoscopias de follow-up. Sugere-se que a data de nascimento seja
substituida pela idade de forma a néo fragilizar ¢ processo de anonimizacio.

Beneficiolrisco:
Néo aplicavel, visto que se trata de um estudo observacional retrospetivo sem intervengdo, ndo estio

previstos riscosfincémodos para os participantes.



Confidencialidade dos dados:

No &mbito do projeto de investigagéo, ndo serdo usados dados quer permitam a identificaggo do doente.
Adicionalmente usar-se-a codificagdo dos dados recolhidos.

Apresentou um pedido de reutilizagdo de registos clinicos para Investigacéo e Desenvolvimento ao RAI e
uma ‘avaliagio sobre o impacto da protegdo de dados' para o EPD.

Respeito pela liberdade e autonomia do sujeito de ensaio: Nao aplicavel

Curriculum do investigador: Adequado a investigagao.

Data previsivel da conclusao do estudo: dezembro de 2024, Ressalva-se que a data de inicio do estudo
56 pode ser posterior & de aprovacao (e nfo junho de 2024 como indicado no Formulario).

Conclusdo: Proponho um parecer favoravel & realizag&o do estudo. Sugere-se que a data de nascimento
seja substituida pela idade de forma a néo fragilizar o processo de anonimizacao.

Porto, 18 de outubro de 2024

O Relator da CE, Prof. Doutor Paulo Chaves

Conclus&o: Todas as questdes foram esclarecidas. Proponho um parecer favoravel a realizagao do estudo.

Porto, 30 de outubro de 2024

O Relator da CE, Prof. Doutor Paulo Chaves
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1 Questionario eletrénico f n°_350 f2024

SUBMISSAO DE PROJETO DE INVESTIGAGAOQ
PARAPARECEREAUTORIZACAQ

SAO JOAO

Preenchimento em formato digital obrigatorio

Caro/a Investigador/a

Este questiondrio vai ser objeto de apreciagfio pela Comisséo de Etica (CE), gue emitird o competente parecer; pelo
Responsdvel de Acesso & Informagdo (RAI), que emitird um despacho de autorizagdo ou indeferimento, relativamente
areutilizagdo da informagéo a que pretende ter acesso; pelo Encarregado de Protegdo de Dados (EPD), gue emitird um
parecer. mediante a ‘avaliagdo do impacto sobre a protecio de dados’ (que deve anexar a este pedido); pelo Centro de
Epidemiologia Hospitalar; sendo enviado, num tiltimo momento, para decisdo institucional do Conselho de Administra-
¢ao do CHUSI. Os respetivos despachos de parecer e autorizagfo serdo exarados no final deste docurmento, e enviados
posteriormente, de modo a poder iniciar, nesse momento, a investigagdo a que se propde.

“rmnmrrrcac.iu DO ESTUDO

Titule do projeto:

Frequency and risk factors for malignant evolution of gastric hyperplastic polyps in a country with an
intermediate-high risk for gastric cancer

Data prevista parainicio:01 _ / 06 /2024 Data prevista paraotérmino: 31/ 12 /2024

EQUIPA DE INVESTIGACAD

1.Investigador principal

Nome: Rui Jorge Guedes Morais

Afiliacio institucional: [X] CHUS]J X] rmuUP Outro:
Servico/ Departamento: Gastrenterologia

Grupo profissional:Assistente Hospitalar Cédula Profissional n.%: 56647
Contacto telefénico: 219460418  Endereco eletrénico institucional: ruimorais20@gmail.com
Formagcao em Boas Préticas Clinicas (GCP):[_] Nao Sim

2, Co-investigadores
Nome:Joao Claudio Faria dos Santos Antunes

Afiliacdo institucional: CHUSJ
Grupo profissional:Assistente Hospitalar Cédula Profissional 7% 50017
Contacto telefénico: 917490406 Endereco eletrénico institucional: joao.claudio.antunes@gmail.com

Nome: Maria Luisa Faro Fernandes

Afiliagao institucional: FMUP

Grupo profissional: Estudante Cédula Profissional .
Contacto telefénico: 936198436 Enderego eletrénico institucional: luisafaro21@gmail.com

(acrescentar n® de investigaderes, se apropriado ao projeto de investigacéio)

3. Promotor (se aplicdvel):
N— J
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( CARACTERIZACAO DA INVESTIGAGAO

1. Metodologia da investigagio
[] Qualitativa Mista (qualitativa+quantitativa) ] outra.Qual?

Se quantitativa:

2. Aleatorizagao dos braces de intervengao: [_| Nac Sim
3.5e gbservacional, qual o desenho?

[] Coorte prospetivo Coorte retrospetivo [] caso-controlo
[[] Transversal ] Ecolégico ] outro.Qual?

[ Experimental Observacional [] semintervengao [] Comintervengdo
Se experimental ou observacional com intervencdo, qual o tipo de intervengdo?

[] Algoritmo de decisao diagnéstica/terapéutica [] Comunicagao

[] Outra.Qual?

REALIZACAO DA INVESTIGAGAO

Local onde se realiza a investigagdo: X cHus) []FMUP [] Outro
Servigo/ Departamento: Servigo de Gastroenterologia

Existem outros Centros onde se realizard a investigagao? [ ] Nao Sim. Quais? Convidados todos os centrox

ENTIDADE(S) QUE TUTELA(M) A INVESTIGAGAO

1.CHUS]J - Servico: Gastroenterologia

2. FMUP - Departamento:

3.Outrainstituicdo, Qual?

ORIENTADOR. (se aplicavel)

Neome: Rui Jorge Guedes Morais

Afiliagae: Centro Hospitalar e UniversitdiEndereco eletrénico institucional: ruimorais20@gmail.com

PROFISSIONAL DE LIGAGAO (se aplicdvel - ver anexa)

Nome: Servico:

ENQUADRAMENTO DA INVESTIGAGAO

Em trabalho académico? [] Nao Sim Conferidor de grau? [_] Nao Sim
Sintese dos objetivos:

O objetive primario sera determinar quais os fatores de risco que mais contribuem para a progressao dos polipos
gastricos hiperplasicos para neoplasia gastrica, de modo a otimizar a vigilancia e a terapéutica nestes doentes.
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Fundamentacao ética (incluir informagao sumdria sobre o estado da arte, ganhos em conhecimento/inovagdo, pon-

deragdo geral sobre beneficios/risco):

PARTICIPANTES PREVISTOS PARA A INVESTIGACAO
Estéo definidos critérios de inclusdo / de excluséo de doentes? [ ] Nao Sim

Onde e como serdo recrutados os participantes no estudo?
Serao recrutados participantes de todos os hospitais pdblicos portugueses que aceitaram o convite para participar

Qual é o tamanho amostral? Doentes que cumprirem os critérios de selegéio dos centros convidados que aceitaram
Estd prevista a recolha de material biolégico especifico para a investigacao?
[ Nao Sim. Identifique e justifique:

Sera recolhido tecido gastrico de pélipos hiperplasicos para avaliagdo histolégica, de modo a determinar quais as
caracteristicas especificas dos pdlipos que evoluiram para neoplasia.

BENEFICIO/RISCO DECORRENTE DA PARTICIPACAO

Descreva os beneficios previsiveis:
Nao aplicavel, visto que se trata de um estudo observacional retrospetivo sem intervengao, ndo estéo previstos rist

Descreva os riscos/incérmodos previsiveis:

Nao aplicavel, visto que se trata de um estudo observacional retrospetivo sem intervencao, néo estao previstos
riscos/incomodos para os participantes.

CONSENTIMENTO INFORMADO, ESCLARECIDO ELIVRE
Prevé a obtencdo de consentimento informado? [_] Sim Nao
Se nao, justifique:

Prevé informacao escrita para os participantes? [_] Sim. Enviar modelo preenchido.
Nao. Justifique:
O modelo para obtengéo de consentimento é o modelo institucional do CHUSJ? [] Sim [] Nao

PROTEGAO DE DADOS PESSOAIS
Necessita consultar registos clinicos? [_] Nao Sim
Esta previsto o tratamento de dados pessoais? [_] Nao Sim

Se sim, de que forma é garantida a pseudonimizagéo dos dados recolhidos? (codificagdo, uso de filtros, siglas...)

No ambito do projeto de investigagao, ndo derdo usados os seguintes dados: nome, nimero de identificagdo
civilffiscal, nimero de utente de salde, morada que poderiam permitir a identificacdo do doente. Adicionalmente
usar-se-a codificagao dos dados.




Descreva o patriménio informacional a que pretende ter acesso (v.g: nome, idade, data nascimento, idade, morada,
diagndstico, histdria clinica, tratamento...):

Data de nascimento, Sexo, Peso, Altura, Sintomas associados 4 presenga de pdélipos gastricos hiperplasicos,
Presenca e caracterizagdo do consumo alcodlico, tabagico e da doenga hepatica cronica, Historia familiar de
neoplasia gastrica, Histéria de infegao pela Helicobacter pylori, Caracteristicas macroscépicas e microscopicas do
palipo, Tipo de terapéutica endoscopica realizada, Efeitos adversos relacionados com o tratamento, Presenca de
neoplasias sincronas e metacronas, Datas das endoscopias de follow-up,

Est4 prevista a criagao de um Banco de Dados? [] Nao Sim
Esta previsto o registo de som ou de imagem dos participantes? |X]Nac []5im
0 estudo envolve investigacio genética? [X] Nao  [] Sim

PROPRIEDADE INTELECTUAL
De querm serd a propriedade intelectual da investigagdo e seus resultados?
Investigador ] Promotor [] servigo/CHUSJ [] Todos

DIVULGAGAO DOS RESULTADOS
Est4 prevista a divulgacio dos resultados da investigagao? [] Nao Sim
Se sim, estao definidos critérios de publicacio? [X] Nao  [] Sim.Quais?

CONTRAPARTIDAS PARA 0S PARTICIPANTES
Estiio previstas contrapartidas para os participantes? X] Naoc  [] Sim

Pela participacao? Nao [ Sim
Pelas deslocagbes? Nac [ ] Sim
Pelas perdas salariais? Nao [] Sim
Por outras perdas e/ou danos? Nao [ Sim

EXAMES COMPLEMENTARES DE DIAGNOSTICO
Estao previstos exames complementares de diagnostico, para além dos inerentes arotina assistencial?
Nio [] Sim. Quais?

Por quem serdo suportados estes custos?

PROTOCOLO FINANCEIRO
Existe protocolo financeiro com o CHUSJ? MNao [] Sim

SEGURO

Este estudo prevé intervencao clinica que implique a existéncia de um seguro para os participantes?

Nao [ Sim (sesim, junte cépia darespetiva Apdlice)
N

J

s ™
Data previsivel para fim do acesso aos dados:_31 [/ 12 /2024

\. .
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(DOCUMENTOS ANEX0S (em suporte digital)

Pedido de autorizagfo ao Presidente do Conselho de Administragio do CHUS]
Protocolo do estudo

[ ] Caderno derecolha de dados (CRF)

[E Declaragao Diretor{es) Servigo(s)

Informagio Orientador

D Profissional de ligacio

I:l Informagao aos participantes

El Modelo de consentimente a utilizar

[] Instrumentos de avaliagio (escalas, inquéritos)
Curriculum/a vitae (investigador/es)

[] Questionirio para Encarregade de Protegéo de Dados (EPD)

[] Termo de Responsabilidade do Centro Académico Clingco {para investigaderes da FMUPque ndo pertengam ao CHUSI)
[ ] Protocolo financeiro

D Chitres:

M A

-
TERMO DE RESPONSABILIDADE
Aceitaco dos termos e condigbes de reutilizacio

Cumulativamente com as obrigacBes decorrentes da Lein.° 26/2016, de 22 de agosto, maxime dos n.? 2e 3 do artigp Z1eon®le
2doartigo 12, a0 submeter o presente pedido, concordo e fico ainda juridicamente vinculado aos seguintes termos e condigbes:

*  Comprometo-me a manter confidencial toda a informago & qual vou ter acesso;

*  Apos explicagdo do RAl do CHUSJ, embora a Lei 26,2016, de 22 de agosto, imponhia como requisito a anonimizagao
sem possibilidades de reversao, tal desiderato, é ndo 56 uma impossibilidade matemética j comprovada, como ainda
resulta num prejuizo para a investigacdo, face & quantidade e & qualidade da informacdo a retirar a fonte, razdo pela
qual, concordando com o RAI, assumimes como compromisso a pseudonimizaciio, o que impfie uma avaliagio e gastdo
dorisco, num quadro ético-juridico que aceitamos e nos comprometemos a colaborar e respeitar;

*  Naovou elaborar registos, suscetiveis de identificar ou tornar identificével a identidade das pessoas a quem os mes-
mos dizem respeite;

*  Comprometo-me a consultar os processos clinicos nos termos e locais que me forem indicados para o efeito;

*  Tomei conhecimento, que a violag&o de qualquer dos compromissos aqui assumidos, podera resultar no apuramento
de responsabilidades disciplinares, civis e penais, e ainda, 4 impossibilidade futura de aceder a informacdo de salde
para fins de investigagio.

*  Independentemente de requerer a Certid&o de Reutilizag3o, DAta REuse Certificate for Research [DARE), comprome-

to-me acitar as fontes, sempre que publicitar, no tode ou em parte, resultados da presente investigacao.
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COMPROMISSO DE HONRA E DECLARAGAO DE INTERESSES w

Eu, Rui Jorge Guedes Morais

abaixo assinado, na qualidade de Investigador Principal, declaro por minha honra que as informagGes prestadas neste
questiondrio sdo verdadeiras. Mais declaro que, durante o estudo, serdo respeitadas as recomendagbes constantes na
Declaragéio de Helsinguia (1960, e sucessivas emendas), da Organizagdo Mundial de Satide, da Convengdo de Oviedo e
das ‘Boas Prdticas Clinicas'(GCP/ICH) no que se refere & experimentagdo que envolve seres humanos. Aceito, também,
arecomendacdo da CE de que o recrutamento para este estudo se fardjunto de doentes que ndo tenham participado

em outro estudo, nos Ultimos trés meses. Comprometo-me a entregar a CE o relatdrio final da investigagdo, assim que

concluido.
Dota: 09 / 09 /2024 Rui Mo
assinatura
X J
( coM1s540 DE ETICA CHUSJ/FMUP _— . T
CentroHespitalar SdoJodo———
Parecer daCE, emitidonareunidoplendriade [§ / jo [ 2etY CONSIDERADOS QUE FORAM COMO SATISFATORIOS 05

ESCLARECIMENTOS  PRESTADOS PELO(A)
INVESTIGADOR(A), A CES APROVA POR UNANIMIDADE O
PARECER DO RELATOR, PELO QUE NADA TEM AOFORA

. REALIZACAQ DESTE PROJETO DE INVESTIGA! AO.

o 140 V4
«Gentro Hoap Univ
Comissaod )
L Mud% (/ // /4 (/ y@\.mnwlm

(Ra1 Zwoaqs” 2R V i W

RAI-Responsével pelo Acesso a Informaqéo no Centro Hospitalar Universitario de S&o Jodo (Art. 9°, Lei 26/2016 de 22 de Agosto)
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ENCARREGADO DE PROTECAO DE DADOS (EPD)
UNIDADE LOCAL DE SAUDE SAO JOAO, E.P.E.
Paule Alexandre Mota ¢a Silva

Encarregado de Protegdo de Dados da ULS SAO JOAO

A AR L O SNS S v 0 3 oAz =

£od @ulssiozo.min-sauce ot
Ref.2 CES ULSSIOAO: 350 / 2024

VN Ref.2 EPD: 474 / 2024

1 J Ry #:) or { 3 z
fors' for rr!ahglnant evolution of gastric' hyperplastic polyps in'a country
W(}d%t;-h leh risk foF gastric cancer. ‘

Responsdvel pzlo tratamantofRui Jorge Guzdas Morais
Ins:ituic3o fUricade Loczl de Saude de S3o Jodo (ULS SAO JOAD)
Facu.dace dz Mecicina da Universidade do Porto (FMUP)

Investigado i Exzarno

Contacto tel=fénico Enderego Electrénico I u011791@chsj.min-saude.pt
Profissicnal de Ligagdo|N3o aplicavel

Amostraj100

Elevaco Muito Elevado

Andlise ze .':iscal Tolerdve.

Parecer co EPD: 49/202¢ Data: 04/02/2025

jEinalidade: determinar quals os fatores de risco que influenciam a progressdo maligna dos pdlipos géstricos hiperpldsicos.
jLicizude: “undamanto previsto no etigo 8(2)1]), com as garantias co £9(1) do RGPD, e artigo 31(1) da LERGPD.
Categorias de dados pessozis: varidvais icentificad2s com detalhe na AIPD, datada de 15/11/2024, ponto 13, tendo presente o

principio da minimizagdo dos dadoes.

Conservacdo: os dados saréo alvo de pseudonimizagfo, armazenados em local seguro, em area restrita com acesso limitado ao
Investigacor Prircipal, com acesso z ficheiros protegida por palavra-passe, efetuando-se a conservagdo até a conclus3o da
investigacdo, durznte o trazo méximo de juztre (4) meses. Os dados recolhidos serdo destruidos apds a finalizacdo do estudo.

Coraunicacéo de Dados: A3 hé partitha de dzdos pessezis.

iConclusdc: Face 20 exposte, e obsenvadas as recormendacdes, entande-se que o presente projeto estd em conformidade com o
{RGPD pzlo que sou de pzrecer faveravel guento & suz realizagdo.

Recomenda¢oes:

Reforcar as medidas de seguranga orevistas pare a censarvacio dos documentos em formato de papel que impegam o acesso a

informag2o a pessoas né> zutorizadas, bem como o seu manuseamento indevido;

Garantir medidas de segurznca adicicnais no transperte dos dados com recurso a dispositivos electrénicos de armazenamento

(Laptop, Pen}, nemeadamente através de medicas Je cifragem e zutenticagdo;

Garantir mecidas de seguranga adicionais (ex. transformar os dados com recursos a técnicas de generalizagio, perturbagio e/ou

como Lltime recurso, a suprassdo de dacos) para os dzcos que, ainda que pseudenimizados, contém elementos informativos
. que no seu conjunto possibilizam a re-identificagdo dos participantes, tendo presente a amostra em estudo (doentes com

diagndstico histcldgico de odlipos géstricos niserpdsices), em particular na fase de disseminagdo ou publicagdo dos resultados

{incluindo repositdrios cizntificos).

A chave de descodificazdo que permite 2 re-icentificacdo dos titulares dos dados (doentes) deve ficar sempre na posse do
" Investigacor Principal UL3 SA0 JOAO ¢ protezide de acessos indevidos / terceiros;

Em caso de necessidade de extensdc de prazc efou de qualquer zlteragdo dos pressupostes atinentes ao presente parecer o

Investigacor Principal dever3 solicitar a reapraciagZo do orojeto de investigagdo junto do EPD.
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Revisdo AIPD:

| Data da préxima revisdo: NZo carece de revisdo.
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Ancxes:

T

. Processa CES n.t 350/2024
. Parecer CES [20/10/2024)
. AIBD [15/11/2024)

. Pratacolo de Investigaghe

Encatregodo oo Frola(od 02 i

Assinado por: PAULO ALEXENDRE MOTA DA
SILVA

Data: 2025.02.04 16:29:40+00'00°

Lecalizagio: ULS SAQICAD
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