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Case Report

Usage of Trapezoid RX Wire guided Retrieval Basket with the Alliance™ II
Inflation Handle for Treatment of Bouveret Syndrome: A Rare Clinical Entity.

Mahmod Ghoname ', Hazem Abosheaishaa **, Arshia Sethi °, Sharif Abbas 3 Sherif Hegab 4 Moataz Yousry
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ARTICLE INFO ABSTRACT
Article history: Bouveret Syndrome is an infrequent manifestation of gallstone disease causing gastric outlet
Received 14 Dec. 2024 obstruction. This syndrome has diagnostic and therapeutic challenges due to its rarity and non-
Received in revised form 24 Dec. 2024 specific clinical presentation. Here, we present a case report involving a 78-year-old female patient
Accepted 27 Dec. 2024 who experienced gastric outlet blockage due to the presence of a sizable gallstone. A novel technique
was applied wherein a trapezoid RX wire-guided retrieval basket (Boston Scientific) was utilized
Keywords: with Esophagogastroduodenoscopy to remove the stone without the need for surgical intervention.
Gallstones Post-procedure monitoring demonstrated a smooth recovery with immediate relief of symptoms.
Gastric outlet obstruction Imaging confirmed the absence of residual gallstones or obstruction.

Bouveret syndrome
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1. Introduction

Bouveret syndrome (BS) is an uncommon manifestation of gallstone
disease characterized by gastric outflow obstruction where the gallstone
gets lodged in the duodenum or pylorus [1]. BS has been linked to a high
mortality rate of up to 27% and can cause serious complications,
particularly in elderly patients or those with comorbidities. Due to the
rarity and non-specific presentation of BS, diagnosing it can be difficult
[2]. A correct and prompt diagnosis is essential for enhancing prognosis,
lowering morbidity, and preventing death [3]. Here, we present a case of
BS with a large gallstone causing gastric outlet obstruction for which a
trapezoid RX wire-guided retrieval basket (Boston Scientific) is used

during EGD without surgical intervention.

2. Case Report

A 78-year-old female patient presented with a two-month history of
worsening abdominal pain, nausea, and vomiting. The patient reported a
decreased appetite and unintentional weight loss but no history of
hematemesis, melena, dysphagia, fever, or rigors. Her medical history
included type 2 diabetes mellitus, hypertension, ischemic heart disease,
atrial fibrillation, NSAID due to sciatica, and a history of chronic
calculous cholecystitis with an unremarkable surgical history. She was
afebrile, slightly hypertensive, and with an irregular heart rate. Physical
examination revealed abdominal distension and tenderness in the

epigastric region with no organomegaly.

Figure 1: Multislice CT of the abdomen with oral and IV contrast showing partially distended irregular gall bladder containing multiple gas vacuoles (green
arrows) which are seen compressing the second part of the duodenum (black arrows) with a fistulous track in between excreting proximal dilation of the

stomach. Obvious pneumobilia is also seen.

On initial laboratory evaluation, she had a hemoglobin level of 9.3 g/dL
and a white cell count of 15.3 x 109/L with elevated CRP 12 mg/dl.
Serum creatinine was 1.4 mg/dL, and random blood sugar was 295
mg/dL with no acetone in urine. Her amylase and lipase were 52 U/L
and 65 U/L, respectively. Bilirubin was normal with an alkaline
phosphatase (ALP) level of 155 U/l (normal range, 40-120 U/l) and a y-
glutamyl transferase (GGT) level of 99 U/1 (normal, <37 U/1). Diagnostic
workup, including an abdominal X-ray and CT scan, confirmed the
presence of a large gallstone causing gastric outlet obstruction with a
fistulous tract between the gallbladder and the duodenum and a dilated
proximal stomach (Figure 1).

After careful assessment and evaluation, an upper GI endoscopy was
performed to relieve the gastric outlet obstruction. The gastroscope was
inserted after endotracheal intubation, and the obstructing gallstone was
visualized in the pyloric ring obstructing the lumen (Figure 2). We
decided to use the trapezoid RX wire-guided retrieval basket (Boston
Scientific), designed for crushing and removing stones in the biliary
duct. We may use the Alliance™ II Inflation Handle for mechanical
lithotripsy to crush large stones trapped within the basket with the scope
in place. However, after several trials, stone extraction failed. So, we
decided to try to mobilize the large stone to the stomach. The biliary
extractor balloon catheter was inflated up to 18 mm distal to obstructing
stone, and the stone was successfully retrieved into the stomach with
difficulty. A trapezoid basket was introduced through the endoscope's

working channel and used to crush, grasp, and extract the large gallstone,
which measures 4 cm x 3.6 cm, and to facilitate the extraction of the
stone through the cardia and esophagus without impaction or
perforation. The remaining stones were retrieved without any
complications (Figure 3). Finally, gastric outflow was restored after
three hours of working in a single session.

The patient experienced immediate relief and post-procedure monitoring
showed a steady recovery without any complications. The patient
tolerated a regular diet, and subsequent imaging studies confirmed the
absence of residual gallstones or signs of obstruction.

3. Discussion

Bouveret’s syndrome (BS) is a rare subtype of gallstone ileus making up
about 1%-3% of cases [4]. Repeated episodes of cholecystitis result in
inflammation and adhesions between the gallbladder and the GI tract
which most commonly involves the duodenum but can also involve the
stomach. Pressure necrosis by fairly large calculus results in fistula
formation which predisposes to a migrating calculus hence causing
either obstruction or ileus [5].

BS is usually seen in elderly females, with a median age of 74 and a
history of cholelithiasis or cholecystitis. Patients present with vague
symptoms of gastric outlet or bowel obstruction that usually include
nausea or vomiting and sometimes hematemesis or melena [5]. Non-
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specific presenting symptoms not only make diagnosis challenging but
also increase morbidity and mortality [4].

Figure 3: Showing the pyloric ring, duodenal bulb, and second part of the duodenum after the removal of the stone.

Multiple diagnostic modalities can be used in the workup for BS, but CT
and EGD are the most widely utilized diagnostic modalities with the
highest specificity and sensitivity, (95% and 100% in the former) with
EGD being the most commonly used modality in patients presenting
with overt bleeding. CT with contrast can also be used in diagnosis with
the extravasated contrast outlining the fistula [6].

In our case, Abdominal X-rays followed by CT were sufficient to reach
a definitive diagnosis of BS.

In terms of BS management, endoscopy utilization is especially
worthwhile in elderly patients with significant comorbidities [7].
However, a study done by Howells et al. showed up to 91% failure of
endoscopic and percutaneous extraction despite the availability of expert
providers [8]. Nevertheless, a variety of different endoscopic techniques
have been shown to be successful [9]. For example, Endoscopic
Electrohydraulic Lithotripsy (EHL) has been utilized by Avci et al. to
help dissolve a 3 cm biliary stone lodged at the proximal duodenum [10].
In another case, gastric outflow was restored endoscopically in a poor
surgical candidate with a pigmented gallstone using Roth Net Platinum
Universal Retriever [11].

In case EGD fails, surgery is required. Traditional methods like open
gastrotomy, pylorotomy, or duodenotomy are often used but are less
preferred due to higher morbidity and mortality rates. Laparoscopy is
also used in some cases where open surgery is not an option. For elderly
patients who are not suitable candidates for surgery due to increased
surgical risks, a two-step procedure is considered. This involves first
removing the stone and then performing cholecystectomy and fistula
repair [12].

4. Conclusions

In conclusion, using the trapezoid RX wire-guided retrieval basket
(Boston Scientific) along with Alliance™ II Inflation Handle for
mechanical lithotripsy and the biliary extractor balloon catheter as
described in this endoscopic approach to treat BS may improve patient
outcomes.
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LETTER TO THE EDITOR

Dear Editor,

We are writing to highlight the potential use of Icosapent Ethyl (Vascepa) as a management option
for acute pancreatitis. To the best of my knowledge, a limited number of studies have investigated
this use, but it is not yet Food and Drug Administration (FDA) approved for this indication.

Previous studies have suggested that omega-3 fatty acids, such as Eicosapentaenoic Acid (EPA) and
Docosahexaenoic Acid (DHA), may have anti-inflammatory properties and could potentially be
beneficial in reducing the inflammation and triglyceride levels associated with acute pancreatitis [1].
These mechanisms consist of systemic inflammation reduction by the inhibition of inflammatory
mediators since omega-3 fatty acids inhibit the synthesis of pro-inflammatory cytokines such as IL-
1B and IL-6 [2]. Moreover, they alter intracellular signaling pathways linked to transcription factors
such as nuclear factor-kB, which impacts the expression of genes linked to inflammation [3].
Surprisingly, it helped with inflammation resolution by enhancing the removal of inflammatory cells
and promoting the production of certain pro-resolving mediators in mice with pancreatitis [4].

EPA may serve as a valuable dietary supplement for individuals with risk factors for heart disease. It
has potential benefits for conditions such as cardiovascular disease, diabetes, obesity, cancer, and
stroke. EPA has been shown to lower inflammation, cholesterol, blood pressure, and blood clotting,
and improve coronary artery function. Additionally, it can reduce inflammation and enhance body
composition, supporting weight loss efforts [5].

A case study reported the use of Icosapent Ethyl as a treatment for severe acute pancreatitis in a 31-
year-old male patient with abrupt acute alcoholic pancreatitis, requiring ICU admission, intubation,
and mechanical ventilation, renal replacement therapy, and pressors; the patient showed remarkable
improvement after initiation of icosapent Ethyl treatment via gastrostomy tube (G-tube) and had a
complete recovery [1].
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A randomized clinical trial (RCT) by Wang (2008) investigated the
impact of omega-3 fatty acid supplementation on inflammation and
systemic disease progression in severe acute pancreatitis. 40 patients
with severe acute pancreatitis were randomly assigned to receive
parenteral nutrition with either soybean oil or fish oil. Results revealed
that patients who received fish oil had higher levels of EPA, reduced C-
reactive protein (CRP) levels, and improved oxygenation index after five
days of treatment. Additionally, the fish oil group had a shorter duration
of continuous renal replacement therapy compared to the control group.
The study concludes that supplementing parenteral nutrition with
omega-3 fatty acids can effectively decrease inflammation, enhance
respiratory function, and reduce the need for Continuous Renal
Replacement Therapy (CRRT) in severe acute pancreatitis [6].

Currently, treatment options for acute pancreatitis caused by
hypertriglyceridemia are limited as there are no FDA-approved options
for intractable hyperchylomicronemia. Lifestyle modifications, such as
weight loss and dietary intake limitations, are essential in treating
patients with hypertriglyceridemia [7].

However, these findings suggest that Vascepa may be a breakthrough
therapy for severe acute pancreatitis due to its anti-inflammatory activity
and the absence of direct therapy for the disease. More research
including RCTs is needed to confirm the safety and efficacy of Vascepa
as a management option for acute pancreatitis.

Conflicts of Interest:
None

Ethical Approval:
None

Funding Source:
None

Acknowledgements:
None

Institutional Review Board (IRB) Approval:

None

LLM Statement:

None

Authors Contribution Statement:

All authors have contributed equally to the conception, drafting, review,
and final approval of this manuscript. Each author has read and agreed
to the final version for publication.

Data Availability Statement:
None

References
1. Berger AA, Sherburne R, Urits I, Patel H, Eskander J. Icosapent Ethyl

(Vascepa(R)) for the Treatment of Acute, Severe Pancreatitis. Cureus.
2020: ell551 [PMID: 33365220 10.7759/cureus.11551:

10.7759/cureus.11551]

2. Krupa KN, Fritz K, Parmar M. Omega-3 Fatty Acids. [Updated 2024
Feb 28]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2024 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK 564314/

3. Surette ME. The science behind dietary omega-3 fatty acids. CMAJ.
2008 Jan 15;178(2):177-80. doi: 10.1503/cmaj.071356. PMID:
18195292; PMCID: PMC2174995.

4. Weylandt KH, Nadolny A, Kahlke L, Kéhnke T, Schmocker C, Wang
J, Lauwers GY, Glickman JN, Kang JX. Reduction of inflammation and
chronic tissue damage by omega-3 fatty acids in fat-1 transgenic mice
with pancreatitis. Biochim Biophys Acta. 2008 Nov;1782(11):634-41.
doi: 10.1016/j.bbadis.2008.08.011. Epub 2008 Sep 12. PMID:
18832028; PMCID: PMC2614880.

5. Nassar M, Jaffery A, Ibrahim B, Baraka B, Abosheaishaa H. The
multidimensional benefits of eicosapentaenoic acid: from heart health to
inflammatory control. The Egyptian Journal of Internal Medicine. 2023:
81 10.1186/543162-023-00265-6: 10.1186/543162-023-00265-6]

6. Wang X, Li W, Li N, Li J. Omega-3 fatty acids-supplemented
parenteral nutrition decreases hyperinflammatory response and
attenuates systemic disease sequelae in severe acute pancreatitis: a
randomized and controlled study. JPEN J Parenter Enteral Nutr. 2008:
236 [PMID: 18443134 10.1177/0148607108316189:
10.1177/0148607108316189]

7. Guerriero T, James CS. A rare case of severe hypertriglyceridemia in
a patient with no acute pancreatitis after previous bouts of pancreatitis
secondary to hypertriglyceridemia. Journal of Clinical and Translational
Endocrinology: Case Reports. 2022: 100102
10.1016/j.jecr.2021.100102: 10.1016/j.jecr.2021.100102]



DOI: 10.71079/ASIDE.G1.0109257

ASIDE Gastroenterology 7

ASIDE

Original Article

ASIDE Gastroenterology

AS| DE GASTROENTEROLOGY

Dexmedetomidine as an Adjunctive Sedative in Patients Undergoing Endoscopic
Submucosal Dissection: A Systematic Review and Meta-Analysis

Hazem Abosheaishaa'*, Abdallfatah Abdallfatahz, Abdelmalek Abdelghanyz, Arshia Sethi’, Abdellatif Ismail’,
Doha Mohamed’, Moataz Aboeldahb®, Omar Abdelhalim’, Islam Mohamed®, Ahmed Y. Azzam®, Muhammed Amir
Essibayi 7 David J. Altschul’, Mahmoud Nassar®, Mohammad Bilal’

1- Department of Internal Medicine, Icahn School of Medicine at Mount Sinai / NYC Health + Hospitals Queens, NY, USA.
2- Faculty of Medicine, October 6 University, Giza, Egypt.

3- University of Maryland Medical Center Midtown Campus, Baltimore, MD, USA.

4- Mayo Clinic Gastroenterology and Hepatology, Rochester, MN, USA

5- Department of Gastroenterology, University of Missouri, Columbia, MO, USA

6- Montefiore-Einstein Cerebrovascular Research Lab, Albert Einstein College of Medicine, Bronx, NY, USA.

7- Department of Neurological Surgery, Montefiore Medical Center, Albert Einstein College of Medicine, Bronx, NY, USA.
8- Department of Medicine, Jacobs School of Medicine and Biomedical Sciences, University at Buffalo, NY USA.

9- Division of Gastroenterology and Hepatology, Minneapolis Veterans Affairs Medical Center, Minneapolis, MN, USA.

ARTICLEINFO

Article history:

Received 11 Nov. 2024

Received in revised form 26 Nov. 2024
Accepted 15 Dec. 2024

Keywords:

Endoscopic Submucosal Dissection
ESD

Dexmedetomidine

Precedex

Systematic Review

Meta-Analysis

1. Introduction

ABSTRACT

Introduction: Endoscopic submucosal dissection (ESD) is a technique for removing dysplastic
lesions in the gastrointestinal tract but carries risks like pain and perforation. Dexmedetomidine, an
a2-receptor agonist, offers potential benefits as an adjunct sedative during ESD by providing

anxiolysis and analgesia. This systematic review and meta-analysis assesses its efficacy and safety.
Methodology: We searched databases including Embase, Medline/PubMed, Scopus, and Web of
Science up to April 21, 2024, following PRISMA guidelines. Eligible studies used dexmedetomidine
with other sedatives for ESD. We analyzed outcomes such as en-bloc and complete resection rates,
sedation duration, and adverse events, using RevMan for meta-analysis with a random-effects model.
Results: The initial search retrieved 216 studies and after screening, eight studies were included in
the final analysis. Dexmedetomidine showed no significant difference in en-bloc or complete
resection rates compared to controls. Sedation and procedure times were similar between the two
groups as well. Dexmedetomidine significantly reduced restlessness (OR 0.15, 95% CI:0.07 to 0.29)
and increased bradycardia (OR 7.15, 95% CI 3.17 to 16.11) compared to controls. Upon subgroup
analysis, Dexmedetomidine plus Propofol, and Dexmedetomidine plus Midazolam, revealed the
same findings regarding restlessness and bradycardia compared to controls which confirmed the
adjunctive effects of Dexmedetomidine.

Conclusion: Dexmedetomidine as an adjunctive sedative appears safe and effective in ESD, reducing
restlessness without significant adverse events. The risk of bradycardia is increased, which may be
reflective of reduced physiological stress. Future studies should explore optimal dosing and compare
Dexmedetomidine with other sedatives in diverse populations.

associated with multiple postoperative complications including

Endoscopic tumor resection is one of the most common modalities in GI
tumor management. Endoscopic submucosal dissection (ESD) is
considered superior to mucosal resection in view of offering complete
resection with negative histological margins irrespective of the size of
the original lesion [1]. Despite these overwhelming advantages, ESD is

bleeding, postoperative perforation, and minor complications like
abdominal pain, nausea, vomiting, and stricture which limits its use [2].
Post-operative abdominal pain is a debilitating complication associated
with ESD which is severely underestimated and results in decreased
patient satisfaction and longer hospital stays. Studies show the incidence
of postoperative pain in 44.9~62.8% of patients, especially in the early
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post-operative period necessitating the use of aggressive pain
management [3, 4]. Dexmedetomidine is a new o2-receptor agonist that
has anxiolytic, sedative, and analgesic properties which when used in
combination with other anesthetics help lower their dose and also
decrease postoperative opioid consumption and pain intensity [5, 6]. A
study done by Chang et al., also shows a better cardiovascular profile of
dexmedetomidine as compared to propofol [7]. In our study, we
reviewed the possible benefits of dexmedetomidine as an adjunct
sedative perioperatively in patients undergoing ESD for GI adenomas
and early-stage neoplastic lesions. We evaluated its efficacy by assessing
variables like en-bloc resection, Complete resection, sedation time,
procedure time, patient restlessness, and other adverse events.

2. Methodology:

2.1. Search Strategy and Data Extraction:

A systematic search of relevant literature was conducted across multiple
databases, including Embase, Scopus, Web of Science,
Medline/PubMed, and Cochrane, from their inception to February 28,
2024. The search strategy utilized Boolean operators to combine terms
related to the population, intervention, and outcomes of interest. The
following search strategy was employed: ("endoscopic submucosal
dissection” OR "ESD" OR ‘"submucosal dissection") AND
("dexmedetomidine" OR "dexmedetomidine" OR "sedative") (Table 1).
The search strategy aimed to identify studies investigating the use of
dexmedetomidine as an adjunctive sedative in endoscopic submucosal
dissection procedures. Our research adhered to the recommended
guidelines for reporting systematic reviews and meta-analyses. The
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) checklist and Cochrane criteria were followed to ensure
transparency and completeness in reporting [8, 9].

Two independent reviewers screened titles, abstracts, and full-text
articles for inclusion based on predefined eligibility criteria. Any
disagreements were resolved through discussion or consultation with a
third reviewer. Data extraction was conducted independently by two co-
authors using a standardized data extraction form, with discrepancies
resolved through consensus. Extracted data included study
characteristics, patient demographics, details of the intervention and
comparator, and outcomes of interest.

2.2. Inclusion Criteria and Study Outcomes:

Studies eligible for inclusion in this meta-analysis were those focusing
on patients who had gastrointestinal adenomas and early-stage
neoplastic lesions eligible for endoscopic submucosal dissection (ESD)
treatment. The intervention of interest was the use of dexmedetomidine
as an adjunctive medication in combination with other sedatives in
submucosal endoscopic dissection. There was no specific comparator for
this review. The primary outcome of interest was the en-bloc resection
(successful removal of the entirety of a tumor without violation of its
capsule). Secondary outcomes included Complete resection (excision of
all affected tissue, including the tumor and a healthy surrounding tissue)
sedative time (duration during which a sedative medication exerts its
effects on a patient in minutes) procedure time (total duration taken to
complete the surgery), restlessness(inability to remain still), and
different adverse events(eg. Hypoxia, Brady cardia, Hypotension,
Perforation and bleeding). Included study designs were randomized
controlled trials (RCTs) and observational studies if applicable. Studies
not written in English or with inadequate translation, Systematic
reviews, Meta-analyses, Case reports, editorials, letters, or conference
abstracts without full-text availability, animal studies, or studies
conducted on non-human subjects were excluded.

2.3. Risk of Bias Assessment:

The risk of bias and methodological quality of the included studies was
assessed independently by two authors. The Cochrane risk-of-bias tool
version 2, (ROB 2) was employed for RCTs. For observational studies,
we used the Newcastle-Ottawa Scale, any discrepancies were resolved
through discussion or consultation with a third reviewer [10].

2.4. Statistical Analysis:
A meta-analysis was conducted using Review Manager 5.4 (Cochrane

Collaboration, Copenhagen, The Nordic Cochrane Centre). Given the
anticipated heterogeneity in study designs and populations, a random-
effects model was utilized. Summary measures were expressed as pooled
odds ratios (OR) with corresponding 95% confidence intervals (CI) for
proportional variables and mean differences with corresponding 95%
ClIs for continuous variables. Statistical significance was set at a p-value
<0.05. Heterogeneity was assessed using the 12 statistic, with an 12 value
of >50% indicating significant heterogeneity defined by the Cochrane
Handbook for systematic reviews [11].

3. Results

3.1. Search results:

The initial search retrieved 216 studies, 105 duplicates removed
automatically with covidence, and 7 duplicates removed manually. The
remaining 104 underwent title and abstract screening, and 25 full texts
were assessed for inclusion. Eight studies [3,18-20,24-25,28-29] were
included in our final analysis (Figure 1).

3.2. Study and patient characteristics:

A total of 836 patients were included in our meta-analysis. Of the 836
patients, 412 (49.2%) were assigned to the Dexmedetomidine group,
whereas 424 (50.7%) were assigned to the placebo group. The included
eight studies’ characteristics are displayed in (Table 2).

3.3. Quality of included studies:

Quality assessment of included studies was assessed using (the Cochrane
RoB 2 tool) for Randomized clinical trials. Four studies had a total low
risk of bias, and one study had a moderate risk of bias. Another three
Cobhort studies were assessed using the Newcastle-Ottawa Scale with a
low risk of bias (Table 3).

3.4. Meta-analysis outcomes:

3.4.1. En-bloc resection

The data from 7 studies were analyzed for En-bloc resection, the odds
ratio was 1.45 with a 95% CI of 0.47 to 4.41 which revealed no
significant difference between the two groups (p=0.52) at random effect
as shown in (Figure 2).

3.4.2. Complete resection:

Three studies reported a complete resection rate, and the odds ratio was
0.62 with a 95% CI of 0.21 to 1.80 which revealed no significant
difference between the two groups (p=0.38) as shown in (Figure 3).

3.4.3. Sedation time:

The pooled results from four studies reporting on sedation time revealed
that there was no significant difference between the two groups, as
shown in Figure 4 (Mean Difference (MD): 7.36, 95% CI: -1.42 to 16.15;
I 0%; P=0.10).

3.4.4. Procedure Time:

Five studies reporting on procedure time revealed that there was no
significant difference between the two groups as shown in Table. 3 (MD:
3.21, 95% CI: -6.32-12.74; I 0%; P=0.51).

3.4.5. Restlessness:

Four studies reported a restlessness rate, the odds ratio was 0.15 with a
95% CI of 0.07 to 0.29 which revealed a significant difference between
the two groups (p<0.00001). as shown in (Table. 4).

3.4.6. Bradycardia:

Seven studies reported the bradycardia rate. The odds ratio was 7.15 with
a 95% CI of 3.17 to 16.11 which revealed a significant difference
between the two groups (p<0.00001) as shown in (Table. 4).

3.4.7. Hypoxia:

Four studies reported the Hypoxia rate. The odds ratio was 0.95 with a
95% CI of 0.38 to 2.36 which revealed no significant difference between
the two groups (p=0.91) as shown in (Table 4).
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Figure 1: Flowchart of Study Selection Process for Systematic Review.

Table 1: Search strategy:

Database  Search Terms Search Field Search
Results

Medline ("endoscopic  submucosal dissection” OR "ESD" OR '"endoscopic dissection") AND All Field 17
("dexmedetomidine" OR "Dexmedetomidine Hydrochloride" OR “Precedex” OR "MPV-1440" OR
"MPV 1440" OR "MPV1440").

Cochrane  ("endoscopic submucosal dissection” OR "ESD" OR ‘"endoscopic dissection") AND All Text 27
("dexmedetomidine" OR "Dexmedetomidine Hydrochloride" OR "MPV-1440" OR "MPV 1440" OR
"MPV1440")

WOS ((ALL= (((endoscopic submucosal dissection OR ESD OR endoscopic dissection)))) AND All Fields 32
ALL= (((Dexmedetomidine OR Dexmedetomidine Hydrochloride OR MPV-1440 OR MPV 1440 OR
MPV1440)))).

SCOPUS  ("endoscopic submucosal dissection” OR "ESD" OR ‘"endoscopic dissection") AND  Title, Abstract, 59
("dexmedetomidine" OR "Dexmedetomidine Hydrochloride" OR "MPV-1440" OR "MPV 1440" OR Keywords
"MPV1440").

EMBASE Embase: ("endoscopic submucosal dissection" OR "ESD" OR '"endoscopic dissection") AND All Field 81

("dexmedetomidine" OR "Dexmedetomidine Hydrochloride" OR "MPV-1440" OR "MPV 1440" OR
"MPV1440").

ESD: Endoscopic Submucosal Dissection; WOS: Web of Science
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Table 2: baseline characteristics of included studies

Author Country
Ashikari Japan
2021 [24]

Iwagami Japan
2023 [27]

Kim Korea
2015 [14]
Kinugasa  Japan
2018 [28]

Lee 2015  Korea
[18]

Luo 2023  China
[3]

Nonaka Japan
2016 [19]

Yoshio Japan
2019 [17]

Study design

RCT

Retrospective

RCT

RCT

RCT

RCT

Retrospective

Prospective

confirmatory

single arm

Size of lesion mean (SD)

Age means (SD) Intervention(t/control) Procedure
Cases control location
21.25(8.29) 22.97 (12.78) propofol plus DEX; propofol ~ Superficial
alone. esophageal
cancers
NA NA MDZ and pethidine Colorectal
hydrochloride + DEX; MDZ  lesions
and pethidine hydrochloride
62.8 (8.5) 65.1 (10.2) DEX- remifentanil; propofol-  Esophagus
remifentanil
224 (4.3) 22.5(2.77) DEX + Pethidine; Pethidine Colorectal
23.79 (2.70) 24.32(2.07) DEX with on-demand MDZ;  Gastric
MDZ alone Tumor
57 (7) 55.8(7.5) DEX bolus + maintenance Stomach -
intraop; Normal saline gastric
66.3 (7.7) 68.4 (8.5) Combination of propofol and  Esophagus
DEX; Benzodiazepines
67.7 (5.7) N/A Bolus MDZ and pethidine + Esophagus

DEX infusion; MDZ and

pethidine boluses

Cases Control
68.86 (30.99) 8 (24.24)
64.4(38.2) 85 (55)
62.9 (12.3) 10 (34.5)
67.9 (33.8) 21 (52%)
15 22.5
34 (1.2) 2.8 (1.3)
40.1 (12) 40.8 (15.2)
17.3 (8.5) N/A

SD: Standard Deviation; RCT: Randomized Controlled Trial; DEX: Dexmedetomidine; MDZ: Midazolam; NA: Not Available; intraop: Intraoperative.

Table 3: Risk of bias assessment for included studies.

Author name, year Study design Tool used Overall, ROB
Ashikari, 2021 [24] RCT Cochrane RoB 2 Low
Iwagami, 2023 [27] Cohort Newcastle—Ottawa Scale Low
Kim, 2015 [14] RCT Cochrane RoB 2 Low
Kinugasa, 2018 [28] RCT Cochrane RoB 2 Low
Lee, 2015 [18] RCT Cochrane RoB 2 Low
Luo, 2023 [3] RCT Cochrane RoB 2 Moderate
Nonaka, 2016 [19] Cohort Newcastle—Ottawa Scale Low
Yoshio, 2019 [17] Cohort Newcastle-Ottawa Scale Moderate
RCT: Randomized Controlled Trial; ROB: Risk of Bias.
Table 4. Outcomes summary
Subgroup Outcome Odds Ratio / Mean Difference (95% CI) P-value
Procedure time 3.21(-6.32 to 12.74) 0.51
Restlessness 0.15 (0.07 to 0.29) <0.00001
Bradycardia 7.15(3.17to 16.11) <0.00001
General Hypoxia 0.95 (0.38 to 2.36) 0.91
Hypotension 2.73 (0.79 t0 9.43) 0.11
Perforation 0.51 (0.05 to 5.44) 0.58
Bleeding 0.41 (0.12 to 1.39) 0.15
En-bloc resection 3.09 (0.12 to 78.70) 0.49
Complete resection 0.72 (0.23 to 2.24) 0.57
Procedure time -4.05 (-27.57 to 19.47) 0.74
Dexmedetomidine plus Propofol Restlessness 0.14 (0.05 to 0.45) 0.0009
Bradycardia 10.04 (2.92 to 34.54) 0.0003
Hypoxia 0.28 (0.11 to 0.71) 0.007
Hypotension 3.83 (1.00 to 14.69) 0.05
En-bloc resection 1.80 (0.50 to 6.51) 0.37
Restlessness 0.15 (0.06 to 0.35) <0.0001
. q Bradycardia 14.97 (2.44 to 91.68) 0.003
Dexmedetomidine plus Midazolam Hypoxia 0.80 (0.33 to 1.94) 062
Bleeding 0.42 (0.11 to 1.60) 0.20
Perforation 0.24 (0.01 t0 4.13) 0.32
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3.4.8. Hypotension:

Seven studies reported the Hypotension rate. The odds ratio was 2.73
with a 95% CI of 0.79 to 9.43 which revealed no significant difference
between the two groups (p=0.11) as shown in (Table 4).

3.4.9. Perforation:

Five studies reported the perforation rate. The odds ratio was 0.51 with
a 95% CI of 0.05 to 5.44 which revealed no significant difference
between the two groups (p=0.58) as shown in (Table 4).

3.4.10. Bleeding:

Three studies reported the Bleeding rate, the odds ratio was 0.41 with a
95% CI 0f 0.12 to 1.39 which revealed no significant difference between
the two groups (p=0.15) as shown in (Table 4).

3.5. Subgroup Analysis Outcomes:
3.5.1. Dexmedetomidine plus Propofol

3.5.1.1. En-bloc resection:

Two studies reported en-bloc resection rate for Dexmedetomidine in
combination with propofol, the odds ratio was 3.09 with a 95% CI of
0.12 to 78.70 which revealed no significant difference between the two
groups (p=0.49) as shown in (Table 4).

3.5.1.2. Complete resection:

Two studies reported a complete resection rate for Dexmedetomidine in
combination with propofol, the odds ratio was 0.72 with a 95% CI of .23
to 2,24 which revealed no significant difference between the two groups
(p=0.57) as shown in (Table 4).

3.5.1.3. Procedure Time:

Two studies reporting on procedure time for Dexmedetomidine in
combination with propofol revealed that there was no significant
difference between the two groups as shown in Table. 3 (MD: -4.05, 95%
Cl: -27.57-19.47; 1’=63%; P=0.74).

3.5.1.4. Restlessness:

Two studies reported Restlessness for Dexmedetomidine in combination
with propofol, the odds ratio was 0.14 with a 95% CI of 0.05 to 0.45
which revealed a significant difference between the two groups
(p=0.0009) as shown in (Table 4).

3.5.1.5. Bradycardia:

Two studies reported Bradycardia for Dexmedetomidine in combination
with propofol, the odds ratio was 10.04 with a 95% CI of 2.92 to 34.54
which revealed a significant difference between the two groups
(p=0.0003) as shown in (Table 4).

3.5.1.6. Hypoxemia:

Two studies reported hypoxemia for Dexmedetomidine in combination
with propofol, the odds ratio was 0.28 with a 95% CI of 0.11 to 0.71
which revealed a significant difference between the two groups
(p=0.007) as shown in (Table 4).

3.5.1.7. Hypotension:
Two studies reported Hypotension for Dexmedetomidine in combination
with propofol, the odds ratio was 3.83 with a 95% CI of 1.00 to 14.69
which revealed a significant difference between the two groups (p=0.05)
as shown in (Table 4).

3.5.2. Dexmedetomidine plus Midazolam

3.5.2.1. En-bloc resection:

Two studies reported en-bloc resection for Dexmedetomidine in
combination with Midazolam, the odds ratio was 1.80 with a 95% CI of
0.50 to 6.51 which revealed no significant difference between the two
groups (p=0.37) as shown in (Table 4).

3.5.2.2. Restlessness:

Two studies reported Restlessness for Dexmedetomidine in combination
with Midazolam, the odds ratio was 0.15 with a 95% CI of 0.06 to 0.35
which revealed a significant difference between the two groups (p <
0.0001) as shown in (Table 4).

3.5.2.3. Bradycardia:

Two studies reported Bradycardia for Dexmedetomidine in combination
with Midazolam, the odds ratio was 14.97 with a 95% CI 0f2.44 t0 91.68
which revealed a significant difference between the two groups
(p=0.003) as shown in (Table 4).

3.5.2.4. Hypoxia:

Two studies reported Hypoxia for Dexmedetomidine in combination
with Midazolam, the odds ratio was 0.80 with a 95% CI of 0.33 to 1.94
which revealed no significant difference between the two groups
(p=0.62) as shown in (Table 4).

3.5.2.5. Bleeding:

Two studies reported Bleeding for Dexmedetomidine in combination
with Midazolam, the odds ratio was 0.42 with a 95% CI of 0.11 to 1.60
which revealed no significant difference between the two groups
(p=0.20) as shown in (Table 4).

3.5.2.6. Perforation:

Two studies reported Perforation for Dexmedetomidine in combination
with Midazolam, the odds ratio was 0.24 with a 95% CI of 0.01 to 4.13
which revealed no significant difference between the two groups
(p=0.32) as shown in (Table 4).

4. Discussion

Although the debilitating pain associated with ESD warrants aggressive
pain management, physicians are hesitant due to the possibility of
masking the pain of perforation. This not only causes patient discomfort
but also increases the burden on healthcare by prolonging discharge time
[2, 4]. A study done by Seiichiro et al. shows an increased incidence of
metachronous gastric cancer in patients who underwent curative ESD of
early gastric cancer [12]. These warrant further endoscopic surveillance
and possible repeat ESD. However, poorly managed post-operative pain
increases apprehension in patients for further endoscopic procedures. As
previously described, a few studies have been done describing the
incidence of postoperative pain after ESD but there is no consensus on
the management of the said pain. Studies done by Lee and Kim
recommend a single dose of dexamethasone or postoperative local
bupivacaine and triamcinolone [13, 14].

In our study, we found a significant reduction in restlessness and
bradycardia associated with dexmedetomidine highlighting its potential
as an effective sedative agent for endoscopic procedures. A study that
investigated the effect of local anesthesia in ESD procedures showed that
local anesthesia decreased the incidence of bradycardia (OR =0.16, 95%
CI = 0.03, 0.95) [15]. We also observed a statistically significant
decrease in tachycardia which could indicate less anxiety and pain thus
providing a more comfortable sedative experience for the patients. These
properties could be attributed to its selective alpha 2 adrenergic agonist
and sympatholytic properties [15].

The non-significant difference found in en bloc resection rates between
dexmedetomidine, and the comparator groups alleviated concerns
regarding the influence of the sedation regimen on the technical aspects
of the procedure [16].

The subgroup analysis also revealed better outcomes particularly in
terms of reduced restlessness and bradycardia, with Dexmedetomidine
in combination with Midazolam compared to other combinations. The
anxiolytic and amnestic properties of Midazolam, coupled with the
sedative and analgesic effects of Dexmedetomidine, may offer superior
patient comfort and procedural tolerance. Additionally, considering the
favorable safety profile of Midazolam in terms of respiratory depression
compared to Propofol, this combination presents a compelling option for
optimizing sedation strategies in endoscopic settings [17].
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Figure 3: Forest Plot illustrating the Odds Ratios of Dexmedetomidine to Control for complete resection rates
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Figure 4: Forest Plot 1llustrating the Odds Ratios of Dexmedetomidine to Control for sedation time

Our review suggests that dexmedetomidine is an effective sedative agent
for ESD. Lee et al. [18] on the other hand, compared the outcomes of
sedation using dexmedetomidine infusion plus on-demand midazolam
versus sedation using midazolam infusion plus on-demand midazolam.
They concluded that the sedation effect of dexmedetomidine with
midazolam was superior to the sedation effect with midazolam alone.
Furthermore, four studies reported sedation time as an outcome, while
five studies reported procedure time as an outcome, (Table 4). The
pooled results from these studies showed no statistically significant
difference in sedation or procedure time between the dexmedetomidine
and the control group. Despite the significant reduction in intraoperative
restlessness in the dexmedetomidine group in our review, as mentioned
above, this did not translate into a shorter sedation or procedure time
(Table 4).

Nonaka et al. [19] reported a significantly shorter procedure time in the
combination group (dexmedetomidine and propofol) compared to the
benzodiazepine group; nevertheless, this finding was lost after pooling
with other studies in the analysis, as shown in (Table 4).

In terms of safety, our findings support the use of dexmedetomidine as
an adjunctive agent in procedural sedation for ESD procedures,
consistent with previous studies [20, 21]. As noted by Candiotti et al.
[20], the Dexmedetomidine group demonstrated a higher incidence of
bradycardia. However, there was no statistically significant increase in
the occurrence of other adverse events such as hypoxia, hypotension,

bleeding, or perforation. = Additionally, = Dexmedetomidine's
cardiovascular and hemodynamic effects are well-known and are
attributed to its strong alpha 2-adrenergic agonist effect and include
bradycardia, hypotension, and hypoxia [20-23]. Kim et al. evaluated risk
factors for dexmedetomidine-associated bradycardia during spinal
anesthesia [23] and found that a long tourniquet time and low baseline
heart rate were associated with an increased incidence of bradycardia
during procedures under spinal anesthesia. Notably, Alshikaria et al. [24]
reported that no serious adverse events were observed in patients in the
dexmedetomidine group who experienced bradycardia and that their
clinical outcomes were not altered due to it, which is also consistent with
previous literature [25, 26].

The use of Dexmedetomidine as an adjunctive sedative has shown
promising results in our meta-analysis, yet this type of intervention needs
further exploration. The included studies in this review have already
explored the combination of Dexmedetomidine with the two main
sedatives, propofol and midazolam. The results are extraordinary in
terms of restlessness and bradycardia incidence, the latter being a good
sign of less stress and discomfort during the procedure. Less movements
(restlessness) during the ESD procedure leads to more convenient and
accurate procedures from the operator. So, this therapy should be
explored more to reach the best results possible for the patient.

More exploration means more multicenter randomized controlled trials
and observational studies comparing this type of adjunctive therapy with
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other adjunctive sedatives and even other types of pain management
methods, like local anesthesia in the region of intervention, to test this
intervention’s safety and efficacy to standardize its use during ESD
procedures in the near future.

Limitations: To our knowledge, this is the first meta-analysis to assess
the safety and efficacy of Dexmedetomidine as an adjunctive sedative
after ESD. Additionally, we performed subgroup analysis according to
each general therapy. Most included articles (6 out of 8) did not conduct
a head-to-head comparison between dexmedetomidine and other agents.
Also, the limited number of published clinical trials and the number of
patients included in certain subgroups make our evidence and
conclusions limited on some outcomes. All of our eight included trials
were conducted in eastern Asia, including 5 in Japan, two in Korea, and
one in China. Thus, the generalizability of this study results to other
regions with different ethnicities and medical environments may be
affected. A standardized dosage of dexmedetomidine as an adjuvant
sedative has not yet been established, resulting in a wide variety of
dexmedetomidine regimens.

5. Conclusion

In conclusion, our meta-analysis supports the safe use of
dexmedetomidine as an adjunctive sedative in ESD procedures.
Dexmedetomidine, when combined with other sedatives, appears to
reduce restlessness without increasing the risk of hypoxia, hypotension,
bleeding, or perforation. The increased risk of bradycardia noted with
dexmedetomidine can be perceived as less physiological stress and
tachycardia during procedures. However, our findings are limited by the
lack of direct comparisons with other sedatives and the predominantly
Eastern Asian study populations. Further research, including multicenter
trials, is needed to establish optimal dosing regimens and evaluate
dexmedetomidine's efficacy compared to other sedatives and pain
management methods in diverse patient populations.
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1. Introduction:

ABSTRACT

Background: This systematic review evaluates the efficacy and safety of Mycophenolate Mofetil
(MMF) for managing treatment-resistant Inflammatory Bowel Disease (IBD), emphasizing remission
rates and adverse effects.

Methods: Observational and controlled trials assessing MME’s impact on IBD were included,
excluding non-English and pediatric studies. Comprehensive searches were conducted in Embase,
Medline/PubMed, Scopus, and Web of Science through October 2023. The risk of bias was evaluated
using the NIH quality assessment tool, and results were synthesized using a random-effects meta-
analysis model.

Results: Twelve studies comprising 446 participants (333 with Crohn’s disease and 113 with
ulcerative colitis) were analyzed. The meta-analysis revealed remission rates of 62.2% at 8 weeks
and 52.8% at 6 months. Adverse effects occurred in 26.1% of patients, with nausea and vomiting
being the most common. Treatment discontinuation due to failure and intolerance was observed in
29.7% and 20% of cases, respectively.

Discussion: The findings suggest that MMF effectively induces remission in IBD patients
unresponsive to conventional therapies, although a notable proportion experienced adverse events or
treatment failure. Careful patient selection and monitoring are essential.

Conclusion: MMF presents a promising alternative for managing resistant IBD, but its adverse effect
profile warrants cautious application. Further research is needed to optimize dosing strategies and
assess long-term outcomes in this challenging patient population. These results underscore the
potential of MMF as an effective therapeutic option while emphasizing the importance of
individualized treatment plans and rigorous clinical monitoring. Future studies should focus on long-
term safety and dosing. Additional robust research is required.

patients influencing its pathogenesis [1]. IBD is suspected through
clinical symptoms and lab findings, however, the gold standard for the

Inflammatory bowel disease (IBD) is categorized into two subtypes:
Crohn's disease (CD) and ulcerative colitis (UC). The causes of IBD are
unknown, however, the mechanism involves hyperactive immune-
mediated inflammation. Some studies have shown a genetic aspect
associated with the genetic influence on the composition of the
microbiome as well as common susceptible gene loci found in IBD

diagnosis is endoscopy/colonoscopy with a biopsy of the affected area
showing specific histological features [2] In Crohn’s disease, the
inflammation extends through all layers of the intestinal tissue and can
affect any part of the intestinal tract, from mouth to anus. “Skipped
lesions” are often seen, which is important when obtaining a tissue
biopsy and determining the extent of the disease. In UC, inflammation is
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limited to the mucosal layer of the colon; commonly originating in the
rectum and extending up to involve the entire colon continuously [3].
Complications unique to severe CD involve fistula formation, abscess
formation, and strictures. A major complication unique to UC is toxic
megacolon, which if not treated immediately, can result in colon rupture
and can lead to sepsis and death [4]. Inflammatory bowel disease (IBD)
is widely accepted as one of the important risk factors leading to
colorectal cancer (CRC). Patients with IBD are at a significantly
increased risk of CRC, primarily due to the pro-neoplastic effects of
chronic intestinal inflammation. The risk of CRC in IBD is influenced
by factors such as disease duration, extent, and severity, the presence of
inflammatory pseudopolyps, coexistent primary sclerosing cholangitis,
and a family history of CRC [5].

Mycophenolate Mofetil (MMF) is a 2-morpholinoethyl ester, a prodrug
that gets converted to mycophenolic acid (MPA). MPA is a non-
competitive and reversible inhibitor of inosine monophosphate
dehydrogenase, an enzyme involved in the purine biosynthesis pathway.
Its effect on the de novo synthesis of purines allows it to play a role as
an immunosuppressant [6]. In earlier years, MMF was only FDA-
approved for use for prophylaxis of organ transplant rejection. Given its
mechanism of action, MMF has since been used for the treatment of a
plethora of inflammatory/autoimmune conditions. Its first “off-label”
use was for psoriasis. [7]. Many trials have then been done showing its
efficacy and tolerability, and therefore it has become well-suited as a
monotherapy or in combination with corticosteroids. MMF is also found
to be effective in patients unresponsive or contraindicated to other
immunomodulating agents as well as in cases of steroid-sparing
treatment. Overall, MMF is very well tolerated with the most common
side effects being gastrointestinal, diarrhea, nausea, and vomiting [8].
With the many variations in the presentation of Inflammatory bowel
disease, as well as the variation in medication response and side effects,
it's important to consider all the possibilities to present to patients as a
treatment plan. Mycophenolate mofetil is one immunomodulator that
isn't commonly used, however, given its mechanism of action, it may be
a good option for certain individuals suffering from IBD. In this
systematic review and meta-analysis, we aimed to study the efficacy and
safety of MMF in the management of resistant IBD, focusing on
remission rates at eight weeks and six months which is defined as the
absence or significant reduction of symptoms associated with the
disease.

2. Methods

This systematic review was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines [9, 10].

2.1. Search strategy:

A broad search was done using the following databases: Embase,
Medline/ PubMed, Scopus, and Web of Science. The search was
conducted using Boolean search strategies and the following keywords
from the MeSH database were used: (“Ulcerative colitis” OR “Crohn's
disease” OR “Crohn’s disease” OR “UC” OR “CD” OR “IBD” OR
“Inflammatory bowel disease” OR “Colitis, Ulcerative” OR "Crohn
Disease" OR "Inflammatory Bowel Diseases") AND (“Mycophenolate”
OR “mycophenolate mofetil” OR “MMF” OR “Mycophenolic acid” OR
“Sodium mycophenolate” OR “Cellcept” OR "Mycophenolic Acid"). A
preliminary database search was done from inception till October 2023.
Two independent co-authors utilized the Covidence website to perform
screening and remove duplicate studies, with a third reviewer resolving
any disagreements.

2.2. Eligibility criteria:

Articles included were prospective and retrospective observational case-
control, cohort studies as well as randomized controlled clinical trials.
Articles excluded were narrative reviews, systematic reviews, case
reports, abstracts, and case studies conducted on animals and pediatrics.
Letters and articles in languages other than English as well as studies
that did not meet the required National Institute of Health (NIH) quality
assessment score.

2.3. Data extraction:
Data was extracted into an Excel sheet by two co-authors and validated
with a third co-author.

2.4. Outcomes:

The outcomes of this study are defined as follows: First, remission rates
at eight weeks and six months are assessed, where remission is identified
as either the absence or a significant reduction of symptoms commonly
associated with the disease. These symptoms include abdominal pain,
diarrhea, rectal bleeding, fatigue, and weight loss. Secondly, steroid-free
remission is measured, characterized by a marked clinical
improvement—specifically, a reduction of three or more points on the
Harvey-Bradshaw Index for Crohn's disease and two or more points on
the Mayo Partial Score for UC from baseline. This improvement must
also coincide with a decrease in steroid dosage or a complete cessation.
Finally, the study examines the overall incidence of adverse effects to
evaluate the safety profile of the treatment and its potential as an
alternative therapeutic option. These defined outcomes aim to provide a
comprehensive understanding of the treatment's efficacy and safety.

2.5. Quality assessment:

Quality appraisal was performed by two co-authors using the NIH
quality assessment tool and articles scoring no less than three points
below the maximum score for the type of article were included in the
final review.

2.6. Statistical analysis:

Pooled proportions of event rates and corresponding 95% confidence
intervals (CIs) were calculated using a proportion meta-analysis with the
random-effects model for remission rate (at eight weeks, six months, and
steroid-free remission) and safety outcomes including discontinuation
rate due to treatment failure or medication intolerance and overall
adverse events (including nausea/vomiting, diarrhea, infections, and
deranged liver function) for individuals subjected to MMF for IBD. A
random effects model was applied to accommodate variations in study
sizes. Heterogeneity was evaluated using 12 statistics, where values
falling within <30%, 30% to 60%, 61% to 75%, and >75% were
categorized as low, moderate, substantial, and considerable
heterogeneity, respectively. Between-study sources of heterogeneity
were examined through predefined subgroup analyses, and a P value for
differences between subgroups of < .05 was considered statistically
significant. Comprehensive Meta-Analysis software (version 2, Biostat,
Englewood, NJ) was utilized for all analyses.

3. Results:

3.1: Search results and patient characteristics:

The initial search retrieved 3184 studies, 2622 of them underwent title
and abstract screening, and 147 full texts were assessed for inclusion. A
total of twelve studies were found to be eligible and have been pooled in
this meta-analysis. The total number of IBD patients included in the
study was 446 patients. 333 (74.6%) patients had CD, 107 (23.9%)
patients had UC, 5 (1.1%) patients had UC/unspecified colitis, and 1
patient had unspecified colitis. The average age of participants was 38.4
years (range 25-42) and males made up 38.7% of the studied population.
The mean duration of MMF therapy was 11.4 months. The rest of the
baseline characteristics and summaries of the studies are demonstrated
in (Table 1).

3.2. Meta-analysis results:

3.2.1. Remission at 8 weeks:

The forest plot illustrates rates of remission at eight weeks and 95% CI.
The area of the black square is proportional to the specific study weight
of the overall meta-analysis. The center of the red diamond displays the
pool of overall rate of remission at eight weeks, and its width shows the
pooled 95% CI. Five studies were pooled with an overall rate of 62.2%
with a 95% CI from 0.426 to 0.785 (figure 2).
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Figure 1: Show the PRISMA flow diagram of our search.

3.2.2. Remission at 6 months:
Regarding six-month remission rates, seven studies were pooled with an
overall rate of 52.8% with a 95% CI from 0.366 to 0.684 (figure 3).

3.2.3. Steroid-free remissions:

For steroid-free remission, 4 studies were pooled. The pooled steroid-
free remission rate was 53.3% with a 95% CI from 0.246 to 0.80 (figure
4).

3.2.4. Overall Incidence of Adverse Effects:

Twelve studies have been pooled in this analysis. The rate of total
incidence of side effects pooled from this analysis is (26.1%) with a 95%
CI from 0.203 to 0.328 (figure 5).

Subgroup analysis was done reporting different side effects: Nausea and
Vomiting were the most frequently reported side effects where data from
eight studies were pooled with an overall rate of 21.2% (8.5%-43.9%),
95% CI. The pooled rate of arthralgia incidence was 15.5% (7.9%-
27.9%) with 95% CI. The pooled rate of diarrhea incidence was 13.6%
(7.6%-23%) with 95% CL The pooled incidence of skin rash was 12.6%
(5.2%-27.5%) with 95% CI. The pooled rate of infection incidence was
12.6% (5%-28%) with 95% CI. The pooled incidence of deranged liver
function was 7.5% (2.8%-18.7) with 95% CI. (Supplementary table).

3.2.5. Discontinuation rate due to failure:

Failure to induce remission was the most common cause of drug
discontinuation. The pooled rate was 29.7% with a 95% CI from 0.175
to 0.457 (figure 6).

3.2.6. Discontinuation due to intolerance:
The pooled rate of drug discontinuation due to intolerance was 20% with
a 95% CI from 0.123 to 0.309 (figure 7).

4. Discussion

Our study encompassed a systematic search that ultimately yielded
twelve eligible studies involving 446 patients with IBD, predominantly
with Crohn’s disease (74.6%) and ulcerative colitis (23.9%). Patient
demographics revealed an average age of 38.4 years, with males
comprising 38.7% of the cohort. The meta-analysis unveiled promising
outcomes: remission rates at 8 weeks (62.2%), 6 months (52.8%), and
steroid-free remission (53.3%). Additionally, the pooled incidence of
side effects was 26.1%, with nausea/vomiting being the most prevalent
(21.2%). Discontinuation rates due to failure (29.7%) and intolerance
(20%) were notable, underscoring the importance of adverse event
management and treatment efficacy in IBD therapy.
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Study name

Event rate and 95% CI

Event Lower Upper
rate  limit  limit

Smith 2014 0.800 0.636 0.902
Fellermann 2000 0.417 0.241 0617 —

—-

Hassard 2000 0.429 0.144 0.770
Tan 2009 0.714 0439 0.889
Pooled 0.622 0426 0785

Fickert 1998 0.667 0.268 0916 -
L

000 025 0.50 0.75 1.00

Remission at 8 weeks

Figure 2: Forest plot illustrates the rate of remission at § weeks.

Study name Event rate and 95% CI

Event Lower Upper
rate limit limit

Smith 2014 0.576 0405 0.730 ——
Fellermann 2000 0.100 0014 0467 -t
Fickert 1998 0.833 0369 0977 -
Hassard 2000 04290 0.144 0.770 =
Miehsler 2001 0.360 0.199 0.560 +—
Qrth 2000 0.667 0376 0.869 ———
Tan 2009 0.714 0.438 0.889 ——1—
Pooled 0.528 0.366 0.684 e

0.00 025 050 075

Remission at 6 months

Figure 3: Forest plot illustrates the rate of remission at 6 months.

Study name

Event rate and 95% CI

Event Lower Upper
rate  limit  limit

Smith 2014 0448 0.281 0.628
Ford 2003 0.941 0680 0.992 =
Hassard 2000 0.143 0.020 0.581 —
Macaluso 2017 0.500 0.244 0.756
Poocled 0.533 0.246 0.800 -

0.00 0.25 0.50 0.75 1.00

Steroid-free remission

Figure 4: Forest plot illustrates the rate of steroid free remission.

As we continue to learn the multifactorial risk factors contributing to
IBD, we must also investigate the right medications to manage this
disease. Since each patient is unique in their presentation of IBD, their
medication responsiveness is just as unique. To better explore and
understand the effectiveness and indications of Mycophenolate Mofetil
in the treatment of inflammatory bowel disease, we included 12 high-
quality articles. In these articles, there appears to be an effective
treatment therapy with the use of MFF for IBD.

Aminosalicylates (5-ASA), whether administered orally or topically, are
efficacious in both initiating and sustaining remission in cases of
moderate UC. These medications sometimes give rise to adverse
symptoms such as nausea, fever, and rash. Glucocorticoids are the
preferred first treatment for moderate to severe UC to induce remission.
However, they are not recommended for long-term maintenance due to
their major adverse effects on several organs, such as Cushing's
syndrome (e.g., insulin resistance, high blood pressure, cataracts,
avascular necrosis). The process of gradually reducing their dosage
should be implemented while simultaneously introducing maintenance
treatment [11, 12].

Study name Event rate and 95% CI|

Event Lower Upper

rate  limit  limit

Smith 2014 0.184 0096 0.355 ——
Fickert 1998 0.167 0.023 0.631
Ford 2003 0308 0.184 0467 -
Hassard 2000 0.364 0.143 0.661
Hemandez-Camba 2022 0229 0.151 0.33 E =
Macaluse 2017 0.292 0.146 0498 ——
Miehsler 2001 0.200 0.066 0.470 —_——
MNewrath 1999 0.057 0.014 0202 -
Orth 2000 0.583 0308 0.815 =
Palaniappan 2007 0271 0.180 0.387
Tan 2009 0.286 0.111 0.581 %—
Pooled 0.261 0203 0.328

000 025 050 075 1.00
Overall adverse events

Figure 5: Forest plot illustrates the rate of total adverse events.

Study name Event rate and 95% CI
Event Lower Upper
rate limit limit
Smith 2014 0.139 0059 0293
Fellermann 2000 0458 0275 0654
Ford 2003 0256 0.144 0414
Hemandez-Camba 2022 0663 0555 0756
Macaluso 2017 0292 0.146 0498
Miehsler 2001 0067 0009 0352
Orth 2000 0167 0.042 0477
Palaniappan 2007 0514 0389 0629
Tan 2008 0071 0.010 0370
Pooled 0297 0175 0457

0.00 0.25 0.50 075 1.00
Discontinuation due to failure

Figure 6: Forest plot illustrates the rate of discontinuation due to failure.

Study name Event rate and 95% CI
Event Lower Upper
rate  limit  limit
Smith 2014 0056 0014 0197 -
Fellermann 2000 0.083 0021 0279
Ford 2003 0282 0164 0441
Hassard 2000 0364 0143 0661 e
Hemandez-Camba 2022 0108 0057 0.195 R
Macaluso 2017 0208 0088 0413
Miehsber 2001 0200 0066 0470 ——
Orth 2000 0.167 0.042 0477 —&
Palaniappan 2007 0443 0332 05860
Tan 2009 0214 0071 04894
Pocled 0201 0123 0309

0.00 0.25 0.50 0.75 1.00
Discontinuation due to intolerance

Figure 7: Forest plot illustrates the rate of discontinuation due to intolerance.

Immunomodulators, such as azathioprine (AZA) and its byproduct
mercaptopurine, are glucocorticoid-sparing agents that may be
introduced. The most common side effect is leukopenia and therefore all
patients are required to have routine blood work. Biologics, including
anti-TNF agents and monoclonal antibodies, have been proven to induce
and maintain remission in moderate to severe UC. Risk factors of these
agents include reactivation of latent infections such as TB and hepatitis
B and therefore all patients must be worked up and treated for these
infections before starting medication. Lastly, hospitalized patients can
be started on cyclosporin, a calcineurin-inhibiting agent, when
nonresponsive to IV glucocorticoids with the most common side effects
including hyperuricemia, hypertension, and gingival hyperplasia [13].
Treatment for CD varies from that of UC because of its intestinal tract
involvement 5-ASA was only shown to be effective in mild CD with
colon involvement. Glucocorticoids are effective in inducing remission
in moderate to severe CD, however just like in UC, should not be used
for maintenance therapy. Immunomodulators are also effective in CD as
a glucocorticoid-sparing treatment however have not been shown to
induce remission. Methotrexate was found to be effective in maintaining
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Author and year Study Type Country No. ucC CD Main Inclusion Criteria Intervention Previous TTT
of Pt

Smith 2014 [22] Retrospective UK 36 12 19 All patients who had received MMF for IBD. 500 mg and 2 g daily (median dose 1 g), 9 Corticosteroid

titrated to a dose of 2 g daily were tolerated. 33 AZA
7 6-MP
2 MTX
3 infliximab

Neurath 1999 [23] RCT Germany 70 NA 70 patients with chronic active CD for at least one year and had a 15 mg/kg MMF plus 50 mg Vs 2.5 mgkg NA
minimum of three acute flares within the previous three years. AZA plus 50 mg prednisolone orally.

Hassard 2000 [15] CT USA 11 NA 11 CD patients who required immunomodulator therapy and had  1-3 g of MMF in two divided doses. 8 Corticosteroid
failed or been intolerant to conventional immunomodulators 11 AZA
therapy with 6-MP/AZA or MTX. 3MTX

3Cyclosporin

Palaniappan 2007 [24] Retrospective UK 70 19 51 CD patients received MMF specifically for inflammatory bowel 1.5 g MMF daily (range, 1-2 g daily). 67 Azathioprine
disease over 5 years (2000-2005). 7TMTX

5 Cyclosporin
4 Infliximab
Fellermann 2000 [19] Prospective Germany 24 13 11 continuing active disease over the last 2 months, despite a daily A steroid dose of 60 mg of prednisone was NA
uncontrolled steroid dose of 10 mg or more of prednisone-equivalent (range  given orally together with MMF 1 g/day. then
trial 10+60 mg, median 20 mg prednisone equivalent). MMF 1.5 g/day after 1 wk then 2 g/day after 2
wks /Prednisone was tapered in 5 mg per wk.
followed by a maintenance dose of 5 mg/day
after 12 wks.

Ford 2003 [16] Retrospective UK 39 7 32 patients who had received MMF mofetil specifically for the ~MMF 1.5 g/day (range 1-2 g/day). 38 Corticosteroid
treatment of IBD. 37 AZA

3 6-MP

5 MTX

3 Cyclosporin
5 Infliximab

Fickert 1998 [17] CT Austria 6 NA 6 patients with CD who did not tolerate azathioprine. 2 g/day of mycophenolate 5 Corticosteroid

3AZA

Macaluso 2017 [25] Prospective Italy 24 11 13 All consecutive patients with moderate-to-severe CD orUCand 1000 mg daily for 15 days in all patients and ~ NA
previous multiple failure and/or intolerance to IM and then titrated to a median dose of maintenance
biologics. of 1500 mg/day (range: 1000-2000 mg/day).

Miehsler 2001 [18] Retrospective  Austria 45 NA 45 chronic active CD in whom therapy with MMF had been = MMF 25-35 mg/kg. 15 Azathioprine
initiated after intolerance to AZA. Corticosteroid

Hernandez-Camba 2022 [26]  Retrospective  Spain 83 17 66 IBD patients aged >18 years who had ever received MMF were ~ MMF 1269.8 + 741 mg/day. NA
identified.

Orth 2000 [27] RCT Germany 24 24  NA at least 18 years old and had a confirmed diagnosis of active UC ~ MMF (20mg/kg) / prednisolone Vs AZA (2 NA
according to standard clinical and endoscopic criteria, with a  mg/kg) prednisolone.
minimum of three acute relapses since diagnosis.

Tan 2009 [28] CT Australia 14 5 9 CD or ulcerative colitis/IBD unclassified. MMF 500 mg and 2000 mg twice a day. 10 Corticosteroid

13 AZA

13 6-MP
7MTX

8 Infliximab

Pt: Patient; TTT: treatment; UC: Ulcerative Colitis; CD: Crohn's Disease; MMF: Mycophenolate Mofetil; AZA: Azathioprine; 6-MP: 6-Mercaptopurine; MTX: Methotrexate; IBD: Inflammatory bowel disease: IBD; RCT: Randomized
Controlled Trial; CT: Clinical Trial; NA: Not Available.

Table 1: Summary of Clinical Research on Mycophenolate Mofetil (MMF) for the Management of Crohn's Disease and Ulcerative Colitis
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remission and alleviating corticosteroid dependency, however, it puts
patients at risk of interstitial pneumonitis and can cause hepatotoxicity.
Biologics are recommended for moderate to severe CD, mostly effective
as a combination therapy versus monotherapy [13].

Overall, our analysis studies have shown that MMF has been used
particularly in patients who are steroid-dependent and are refractory or
intolerant to more conventional therapies. A significant portion of
patients are refractory to conventional therapies, making alternative
management a hot topic. Studies were primarily conducted on IBD
patients unresponsive, intolerant, or contraindicated for azathioprine.
Patients often discontinue the drug due to unresponsiveness resulting in
disease relapse, or the event of undesired adverse effects such as
pancreatitis, infections, and hepatitis. In a cross-sectional study by Lee
et al., they discuss the intolerance of AZA as a predictor of a poor
prognosis, indicating patients with a more aggressive disease course
[14]. Hassard et al. correlated resistance to AZA as a predictor of
resistance to MMF, and resistance to AZA categorized patients as having
severe IBD. Those unresponsive to AZA and MFF perhaps have an IBD
that is resistant to the effects of purine synthesis inhibitors [15]. Some
studies have shown that patients have a deficiency in thiopurine
methyltransferase (TPMT), the enzyme that metabolizes azathioprine.
With the reduction in the drugs’ metabolism, patients are at an increased
risk of bone marrow suppression, making AZA a poor option. [16]. The
most undesirable reported adverse event with AZA, is AZA-induced
pancreatitis. In Fickert et al., 40% of the patients entered in the study
after AZA-induced pancreatitis. Another patient was unable to start AZA
because of prior mesalamine severe drug-induced pancreatitis, making
AZA a poor option for them [17]. Miehsler et al, compared two study
groups and reported pancreatitis in 13% of patients, with another 10%
showing elevated lipase in the group on AZA therapy. AZA-induced
leukopenia occurred in 13% of the patients' studies in Miehsler et al.
whereas no patients on MMF were shown to have leukopenia.
Additionally, Miehsler et al. reported the development of monoclonal
gammopathy as a result of AZA. Not all side effects resolution was
discussed, however, Fickert et al. report all adverse reactions induced by
AZA in the patient's studies, had disappeared after the discontinuation
of the drug [17, 18].

Our results pooled from this meta-analysis concluded that remission
rates vary across periods. The overall remission rate was 62.2% at 8
weeks (95% CI: 42.6%-78.5%); it was marginally lower at 52.8% at 6
months (95% CIL: 36.6%-68.4%). The pooled rate for steroid-free
remission was 53.3% (95% CI: 24.6%-80%). The results of this study
empbhasize the significance of taking into account the duration and course
of treatment when evaluating remission rates in individuals diagnosed
with UC. Ford et al. report successful control of IBD with MMF in 41%
of the studied patients with an average of 18 months of therapy. All of
these patients were on steroids at the time of initiating MMF, however
were no longer on steroids at the time of review. This allows us to
consider MMF as a bridge therapy to remission in refractory patients.
Miehsler et al. reported a significant reduction in the cumulative intake
of prednisone within the first 6 months of MMF use, compared to no
reduction in the prednisone intake in those on AZA. This alone can help
guide treatment options as chronic steroid use is associated with very
SEVER long-term side effects. If tapering and cessation of steroids can
be achieved quicker with MMF, it may be more favorable to avoid long-
term risks associated with prolonged steroid use. This earlier onset of the
therapeutic effect of MMF is also seen in transplant survival studies
comparing MMF and AZA and the reduction of rejection episodes [18].

In a study done by Hernandez-Camba et al., clinical efficacy was seen in
71% of patients in whom MMF was added to their biologic regimen.
This concomitant use of combined therapy can allow clinicians to
consider adding MMF to a patient's developing secondary non-response
to anti-TNF alpha monotherapy. Furthermore, Fellermann et al. involved
patients who were started on combined therapy of prednisone and MMF
in the first block, followed by a decrease in prednisone and an increase
in MMF in the second block. This helps us see the effects of dual therapy
of prednisone for induction of remission along with MMF as a bridge to
monotherapy with just MMF. The study, however, reported decreased
success as the steroids were tapered, indicating perhaps too early taper.
Following this, those patients received a steroid pulse, and eventually

about 42% of patients reached remission and maintained remission after
the steroid taper [19]. This may reflect the delayed onset of drug onset,
leading us to consider the length of therapy required to reach drug
efficacy.

When introducing a drug for medical management, it is important to
understand the possibility and likelihood of adverse events. Our analysis
of overall adverse effects in twelve pooled studies reveals an incidence
rate of 26.1% (95% CI: 20.3%-32.8%). Subgroup analysis further
delineates specific adverse events, with nausea and vomiting being the
most frequently reported side effects, with an overall rate 0of 21.2% (95%
CI: 8.5%-43.9%). Arthralgia follows, with a pooled rate of 15.5% (95%
CI: 7.9%-27.9%), while diarrhea and skin rash show rates of 13.6%
(95% CI: 7.6%-23%) and 12.6% (95% CI: 5.2%-27.5%), respectively.
Additionally, the incidence of infection and deranged liver function were
reported at 12.6% (95% CI: 5%-28%) and 7.5% (95% CI: 2.8%-18.7%),
respectively. These findings underscore the need for careful monitoring
and management of adverse effects in UC treatment to optimize patient
care and outcomes. In addition to the specific adverse effects reported,
the rate of medication discontinuation due to intolerance is a critical
aspect of treatment evaluation. The pooled rate of drug discontinuation
attributable to intolerance was found to be 20% (95% CI: 12.3%-30.9%)
in the context of the aforementioned adverse events. This highlights the
significant impact of side effects on treatment adherence and
underscores the importance of balancing efficacy with tolerability in UC
management strategies. Efforts to minimize adverse events and improve
patient tolerability are essential to reduce the likelihood of treatment
discontinuation and optimize long-term therapeutic outcomes.

In contrast, thiopurines are associated with specific risks, such as
leukopenia, pancreatitis, and hepatotoxicity, while biologics carry risks
of infections and immunogenicity leading to loss of response [20, 21].
However, without direct comparative studies, it remains challenging to
definitively evaluate MMF’s safety profile relative to these therapies.
Clinical implications: Based on the comprehensive analysis of various
treatment options and their associated adverse effects, MMF emerges as
a promising alternative for patients who cannot tolerate other
conventional steroid-sparing agents, such as azathioprine, or other
medications for IBD. The study findings demonstrate MMF's efficacy in
inducing and maintaining remission, particularly in patients who are
steroid-dependent or refractory to other therapies. Notably, MMF shows
a favorable adverse effect profile compared to azathioprine, with lower
rates of adverse events such as leukopenia and pancreatitis, which are
common concerns with azathioprine therapy. Additionally, MMF may
offer quicker tapering of steroid use, reducing the risk of long-term
steroid-related complications. Furthermore, MMF can be considered in
combination with biological agents for patients experiencing secondary
non-response, potentially enhancing treatment outcomes. Although
MMF is not without its side effects, careful monitoring and management
can help mitigate adverse events and optimize therapeutic benefits.
Therefore, MMF represents a valuable treatment option for patients with
IBD who have failed or cannot tolerate other medications, offering a
potential pathway to achieve and maintain remission while minimizing
the risk of treatment-related complications.

Limitations: This is a single-arm analysis with a lack of a control group
which makes it challenging to establish a causal relationship between the
intervention and outcomes. Without a comparator, it's difficult to
determine whether observed effects are solely attributable to the
intervention or influenced by other factors. Another limitation of this
study is its focus on patients with steroid dependence and refractoriness
or intolerance to conventional therapies, primarily azathioprine, within
the IBD population as those patients do not fully represent the broader
spectrum of patients with IBD who may respond differently to
treatments or have different underlying conditions.

Recommendation: Existing studies have focused on MMF in refractory
or steroid-dependent IBD patients, leaving a gap in evidence for its use
in early disease management. To date, randomized controlled trials
(RCTs) specifically evaluating MMF as a first-line therapy in newly
diagnosed IBD patients are lacking. This absence of robust data limits
our understanding of MMF’s safety, efficacy, and positioning in the
early treatment algorithm for IBD, consequently, new RCTs testing the
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efficacy and safety of MMF in newly diagnosed IBP patients are
warranted.

5. Conclusion:

In conclusion, our study shed light on the potential of MMF as a
treatment option for IBD. Despite limitations, including a lack of a
control group, our findings suggest that MMF holds promise,
particularly for individuals who are steroid-dependent or refractory to
conventional steroid-sparing therapies. MMF demonstrates efficacy in
inducing and maintaining remission, with a favorable adverse effect
profile compared to some traditional treatments like azathioprine.
However, further research, particularly prospective randomized
controlled trials comparing MMF to standard treatments, is needed to
better understand its role in IBD management.
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ARTICLEINFO ABSTRACT
Article history: Introduction: The prevalence of Helicobacter pylori (HP)-negative gastritis is rising in the United
Received 14 Nov. 2024 States, yet its origins and risk factors remain largely unexplored. This study aims to assess the
Received in revised form 17 Dec. 2024 prevalence of HP-negative gastritis and explore the demographic, clinical, and risk factor profiles
Accepted 22 Dec. 2024 that differentiate HP-negative from HP-positive subjects with histological evidence of gastritis.
Methods: We conducted a retrospective analysis of 241 patients who underwent
Keywords: Esophagogastroduodenoscopy (EGD) for upper gastrointestinal symptoms at a tertiary care center
Antral biopsies between July 2020 and July 2021. Symptoms prompting referral included dysphagia, abdominal pain,

Chronic gastritis

. . . nausea, and others. Gastric biopsies were collected from the antrum and body, and clinical,
Chronic chemical gastritis

Helicobacter pylori demographic, and laboratory data were analyzed to compare HP-negative and HP-positive gastritis
Helicobacter pylori-negative gastritis cases.
(C(};létgl))e)s ophageal reflux discase Results: Of the patients biopsied, 38.2% (n=92) showed histological evidence of gastritis, with 78%

of these being HP-negative and 22% HP-positive. HP-negative cases were predominantly chronic
chemical gastritis (61.5%), while all HP-positive cases were active chronic gastritis. Significant
ethnic disparities were noted; 61.5% of HP-negative patients were Caucasian, and 72.7% of HP-
positive patients were African American. Medical comorbidities, particularly gastroesophageal reflux
disease (GERD), were more associated with HP-negative gastritis. The antrum was more frequently
affected in HP-negative cases compared to HP-positive cases.

Conclusion: HP-negative gastritis is significantly linked with Caucasian ethnicity and existing
medical comorbidities but shows no strong associations with the analyzed lifestyle or medication
factors. These findings highlight the need for further large-scale prospective studies to better
understand the etiology, risk factors, and clinical implications of HP-negative gastritis.

1. Introduction: classification of gastritis exists. The Sydney system classifies gastritis
Gastritis is an inflammatory condition of the stomach lining with diverse based on etiology, topographical distribution of inflammation, and
clinical presentations. Histologically, acute gastritis is identified by the morphological features observed on histologic examination [1].
presence of neutrophils whereas chronic gastritis is identified by the Helicobacter pylori (H. pylori) has long been identified as the leading
presence of lymphocytes and plasma cells. No universally accepted cause of gastritis and peptic ulcer disease[2]. The Kyoto classification
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uses a scoring system based on the endoscopic findings to assess the
presence or absence of H. pylori infection and the risk of gastric cancer

[3].

Recent studies suggest a decline in the incidence of gastritis which can
be attributed to the decreasing prevalence of H. pylori in much of the
developed world [4-6]. In this evolving epidemiological landscape, a
unique entity named Helicobacter pylori-negative (HP-negative)
gastritis has come to light [7]. This entity was previously assumed to be
merely cases of missed H. pylori infection. It has been argued that
previous use of PPIs [8, 9], and antibiotics[10] may contribute to the
eradication or migration of H. pylori from the biopsied antrum where
they normally colonize, to the corpus, while gastric inflammation
persists. Sampling errors have also been implicated in false negative
errors in identifying H. pylori[11]. Studies using tests with higher
sensitivity have been successful in identifying H. pylori signals in a small
proportion of previously negative samples but a significant portion of
these HP-negative cases remain unexplained [12].

The association between H. pylori infection and non-cardia gastric
cancer is well known [12, 13]. It is unclear as to whether HP-negative
gastritis confers a similar increased risk for histologic progression to
intestinal metaplasia and carcinoma. Furthermore, the etiology and
clinical presentations of HP-negative gastritis remain poorly defined.
This study aimed to assess the prevalence of HP-negative gastritis and
characterize its demographic, clinical, and risk factor profile.

2. METHODS

A retrospective study was conducted on 241 consecutive patients
referred for Esophagogastroduodenoscopy (EGD) at a single tertiary
care center from July 2020 to July 2021. Patients were referred for EGD
due to various upper gastrointestinal symptoms, including dysphagia,
abdominal pain, nausea, vomiting, weight loss, iron deficiency anemia,
bloating, belching, and Barrett's esophagus surveillance. Biopsy samples
were taken from the gastric antrum and body during the EGD procedure.
The study focused on evaluating the prevalence of Helicobacter pylori
(HP)-negative gastritis and characterizing demographic, clinical, and
risk factor profiles distinguishing HP-negative from H. pylori positive
subjects with histologic gastritis.

Clinical, demographic, and laboratory data were collected and compared
between HP-negative and HP-positive gastritis cases. The presence of
medical co-morbidities, including specific conditions such as
gastroesophageal reflux disease (GERD), was analyzed. Ethnicity,
anatomic location of gastritis, and other relevant factors were also
assessed.

3. RESULTS

3.1. Prevalence:

Among all patients (n=241), 38.2% (n=92) exhibited gastritis on biopsy.
HP-negative gastritis accounted for 78% (n=71) of cases, while HP-
positive gastritis accounted for 22% (n=20) (Table 1).

Table 1: Prevalence and histological classification of gastritis cases
Gastritis HP-Negative HP-Positive

Cases Gastritis Gastritis (n=20)
(n=92) =71)
Prevalence  38.2% 78% 22%
Histological - Chronic Active Chronic:
Types Chemical: 100%
61.5%

Chronic non-
active: 33.2%
Active Chronic:

51%
HP: Helicobacter pylori; n: number of patients.

3.2. Histological Characteristics:

In the HP-negative group, 61.5% had chronic chemical gastritis, 33.2%
had chronic non-active gastritis, and 5.1% had active chronic gastritis.
In the HP-positive group, all patients exhibited active chronic gastritis
(Table 1).

3.3. Anatomic Distribution:

HP-negative gastritis predominantly affected antral biopsies (76.9%),
differing significantly from HP-positive cases (antrum only: 36%, body:
36%, antrum and body: 27%, p=0.0162) (Table 2).

Table 2: Anatomic distribution and ethnic variation

Anatomic Ethnic Variation

Distribution
Antrum: 76.9%

HP-Negative Body: 10.3%

Group Antrum &

Body: 12.8%

Antrum: 36%

Caucasian: 61.5%
African American: 20.5%

Asian: 5.1%

Middle Eastern: 2.6%

HP-Positive Body: 36%
Group Antrum & Other: 10.3%
Body: 27%
Ethnic
. p=0.0162* p=0.0004* & p=0.0013*
Variation

HP: Helicobacter pylori; * Significant

3.4. Ethnic Variation:

Significant ethnic variation was observed, with HP-negative patients
more likely to be Caucasian (61.5% vs. 0%) and HP-positive patients
more likely to be African American (20.5% vs. 72.7%, p=0.0004 and
p=0.0013, respectively) (Table 2).

3.5. Association with Medical Co-morbidities:

HP-negative gastritis was notably associated with medical co-
morbidities compared to HP-positive gastritis (82.1% vs. 18.2%,
p=0.0002). GERD was the most common co-morbidity associated with
HP-negative gastritis (66.7% vs. 9.1%, p=0.0012) (Table 3).

Table 3: Association between medical co-morbidities and HP
HP-Negative HP-Positive
Gastritis (%) Gastritis (%)

Medical Co-morbidities 82.1% 18.2%
GERD 66.7% 9.1%
Other Conditions NA NA
P-value 0.0002* 0.0012*

HP: Helicobacter pylori; GERD - Gastroesophageal Reflux Disease; NA: Not
Applicable; *: Significant.

No significant differences were observed in predominant symptoms,
primary referral indication, age, gender, prior HP infection, tobacco
use, alcohol use, proton pump inhibitor (PPI) use, non-steroidal anti-
inflammatory drug (NSAID) use, or antibiotic use.

4. DISCUSSION

Since the discovery and treatment of H. pylori, the prevalence of H.
Pylori infection has been declining whereas HP-negative gastritis is
becoming an increasingly recognized distinct entity. In one study by
Nordenstedt et al., the prevalence of HP-negative gastritis was 21% in
the study population, with a slight increase in prevalence in black
males[13]. In another retrospective study, HP-negative chronic active
gastritis was diagnosed in 12.7% of studied gastric biopsies with chronic
active gastritis, and in 1.5% of the overall study population. There with
a reported decline in prevalence from 2008 to 2014, and a slightly higher
occurrence in females versus males [7]. Furthermore, Shiota et al. found

that HP-negative gastritis was present in approximately 18% of patients
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with gastritis and 9.9% in all study subjects with a higher prevalence
amongst non-Hispanic whites [14]. In our study population, HP-negative
gastritis was more prevalent among patients of Caucasian ethnicity
whereas H. pylori-positive gastritis demonstrated increased prevalence
amongst African American ethnicity.

Endoscopically, Chatrangsun et al. described gross findings of HP-
negative gastritis mostly as a regular arrangement of collecting venules
as well as fundic gland polyps, using white light imaging endoscopy,
compared to diffuse redness and antral nodularity seen in patients with
H. pylori positive gastritis via the same endoscopic modality
[15]. Furthermore, with HP-negative gastritis, mucosal involvement was
found to be more likely in isolated portions of the stomach, either body
or antrum and, to a lesser extent, in both body and antrum. By
comparison, 70% of patients with H. pylori positive gastritis had both
body and antral distribution [13]. In patients with HP-negative gastritis,
our findings demonstrated an overwhelming predominance of isolated
antral involvement (76.9%). In patients with H. pylori positive gastritis,
we did not find a predominance of concurrent antral and corpus
involvement, nor did we find a predilection for isolated sites in this

group.

Histologically, in those with HP-negative gastritis, the majority of cases
demonstrated chronic chemical gastritis and chronic inactive gastritis
(94.7%) whereas all cases of H. pylori gastritis demonstrated chronic
active gastritis. These findings are similar to other published studies that
demonstrate HP-negative gastritis to be chronic on histology [13, 14].
Importantly, histologic examination alone is insufficient to define HP-
negative gastritis [14].

Data are lacking regarding common risk factors for HP-negative
gastritis. Factors including smoking history, ETOH use, NSAID use, and
recent PPI or H2 blocker use have been the focus of multiple studies.
However, to the best of our knowledge, no studies have demonstrated a
clinically significant correlation between these risk factors and HP-
negative gastritis. In our study, medical co-morbidities were notably
associated with HP-negative gastritis compared to H. pylori positive
gastritis (82.1% vs. 18.2%, p=0.0002), with GERD being the most
prevalent co-morbidity (66.7% vs. 9.1%, p=0.0012). However, this may
be confounded by the fact that H. pylori infection exerts a protective
effect against reflux [16].

HP-negative gastritis may be attributed to multiple causes. Some authors
attribute HP-negative gastritis to an undetectable H. pylori organism
[17], recently treated H. pylori infection, false negative H. pylori test,
infectious gastritis due to organisms other than H. pylori such as
cytomegalovirus, herpes simplex virus and Epstein-Barr virus or simply
due to other non-infectious causes such as chemical gastritis, gastritis
associated with inflammatory bowel disease or autoimmune gastritis
[18]. The discrepancies in classifications and nomenclature in the
literature can lead to confusion in identifying and studying HP-negative
gastritis as a unique clinical entity. It is imperative to acknowledge that
HP-negative gastritis may constitute a broad classification encompassing
various sub-diagnoses, including idiopathic chronic HP-negative
gastritis (in other words, “HP-negative gastritis” proper). El-Zimaty et
al. detail a four-step diagnostic approach to cases of gastritis in which A.
pyloriis not identified[18]. Although this categorization was not adopted
in our study, we believe this distinction should be made in future
research.

This study has several limitations, including generalizability to the

general population, given that all biopsy samples were obtained from a
cohort in the United States. H. pylori false negative results are possible
in the presence of PPI use, low bacterial load, and variations in gastric
biopsy sampling methods.

5. CONCLUSION

In this retrospective study, the prevalence of HP-negative gastritis was
78% of those identified to have gastritis. HP-negative gastritis was
significantly associated with medical co-morbidity and Caucasian
ethnicity, with a preference for the antrum anatomically when compared
with the H. pylori positive group. No statistically significant associations
were identified with referral symptoms, PPI use, or other risk factors.
Large-scale prospective studies are warranted to further elucidate the
etiology, risk factors, pathogenesis, and clinical significance of this
increasingly common entity.
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