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Abstract
Introduction: Obesity is a condition that has significant impact on public health. Recent exciting studies have
linked chronic gastritis and H. pylori infection to obesity. Chronic gastritis has shown increased prevalence in
obesity, more particularly H. pylori-related gastritis. This study aimed to determine the prevalence of chronic
gastritis in morbidly obese patients who were subjected to sleeve gastrectomy, with focus on H. pylori-related
gastritis. The aim was to demonstrate any influence on chronic gastritis of the surgical procedure or its post-
operative course.
Methods: One hundred six morbidly obese patients were subjected to vertical sleeve gastrectomy in King
Abdulaziz University Hospital (KAUH) from March 2014 to April 2015. After full pre-operative preparation,
sleeve gastrectomy was carried out, followed by histological examination of the specimen to view the chronic
gastritis and H. pylori-related cases. All epidemiological data of the patients, including age, gender, body mass
index (BMI), as well as mean operative time, length of hospital stay, and post-operative complications were
documented and analyzed by IBM-SPSS version 22.
Results: Female patients presented the higher prevalence, i.e., 66% among the group of patients with sleeve
resection, while 33% had chronic gastritis and 8.5% had H. pylori-related gastritis.
Conclusion: This study highlights the high prevalence of chronic gastritis in morbidly obese patients with
reference to the high incidence of H. pylori-related gastritis among them, however no relationship was found
between this infection and the post-operative outcome.
Keywords: morbid obesity, chronic gastritis, H. pylori, sleeve gastrectomy

1. Introduction
Obesity is an alarming public health problem and its prevalence is increasing worldwide (1). Gastritis is
inflammation of the lining of the stomach due to several causes, including H. pylori infection, which is caused by
gram negative bacteria that affect the gastric mucosa (2). Recent exciting studies have linked H. pylori infection to
obesity (3). The prevalence of H. pylori in obesity and its possible impact on sleeve gastrectomy, which is used as
therapeutic option for morbid obesity, require additional evaluation. The aim of this study was to show the
prevalence of chronic gastritis in morbidly-obese patients who were subjected to sleeve gastrectomy, with focus on
H. pylori-related gastritis to demonstrate any influence of chronic gastritis in the surgical procedure or its post-
operative course.
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2. Material and Methods
This retrospective study was conducted for all sleeve gastrectomy procedures performed for morbid obesity in King
Abdulaziz University Hospital (KAUH) in Jeddah, Saudi Arabia, from March 2014 to April 2015. Epidemiological
data for each patient including age, gender, and BMI, were collected on a data sheet. Pre-operative preparation
included a complete blood workup, abdominal ultrasound, and upper gastro-intestinal endoscopy. Vertical sleeve
gastrectomy was performed by a skilled, well-trained, laparoscopic surgery team. Specimens were sent to
histopathology to rule out any pathological finding and to diagnose gastritis and for H. pylori special stain. The
mean operative time and the mean hospital stay were estimated for all cases. Particular attention was given to post-
operative complications, with reference to their relationship with chronic gastritis. In-patient medications were only
intra-venous fluids and Proton-pump inhibitor; the latter was prescribed as a home medication for two weeks after
discharge from the hospital. Patients were instructed to come to the out-patient clinic for follow-up at intervals of
one week, three months, six months, and one year.  Regarding research ethics, approval for the study was obtained
from the Hospital’s Ethics Committee. The data were analyzed by IBM-SPSS version 22.

3. Results
This retrospective study included 106 morbidly obese patients who were admitted in KAUH through the out-patient
clinic from March 2014 to April 2015. The ages ranged from 18 to 67 with a mean of 34. Seventy females and 36
males were involved in the study, i.e., 66 and 34% females and males, respectively. The mean BMI was 40.70
kg/m2. The histopathology report showed 35 cases out 106 (33.01%) had evident chronic gastritis, and nine of them
were confirmed to have H. pylori, accounting for 25.7% of chronic gastritis cases, 8.5%) from all cases. The lamina
propria of the gastric mucosa diagnosed with chronic gastritis showed increased plasma cells with lymphocytes and
a few lymphoid follicles. The presence of neutrophils in the glandular or surface epithelial layer was a sign of
activity. Helicobacter pylori bacteria, if present, were accentuated by Cresyl fast violet (CFV) stain. The mucosa
harboring H. pylori contained lymphoid follicles with germinal centers in their lamina propria. The age of those
cases with chronic gastritis, including the cases of H. pylori-related gastritis, ranged from 21 to 55, and the mean age
was 38. The nine cases that showed H. pylori were six females and three males. The mean BMI of gastritis cases
was 40.75 kg/m2, and the mean BMI for the whole group who had sleeve gastrectomy was almost the same of the
BMI of the patients who had chronic gastritis with a p-value of 0.55. The mean operative time was one hour and 20
minutes for all cases, including the gastritis cases, and the mean hospital stay was 2-3 days for all of the patients.
Five cases developed post-operative complications (three with leaks, two with strictures), but none of them was
found to have gastritis. The gender distribution of chronic gastritis and H. Pylori are presented in Tables 1, 2.

Table 1. Gender distribution of chronic gastritis in all cases
Patients Female Male Total
Chronic  Gastritis  Cases 24 11 35 (33%)
Non-Gastritis  Cases 46 25 71 (67%)

Total 70 (66%) 36 (34%) 106 (100%)

Table 2. Gender distribution of H. pylori in Chronic Gastritis Cases
Patients Female Male Total
Positive  H. pylori  cases 6 3 9/35 (25.7%)
Negative  H. pylori  cases 18 8 26 (74.3)
Total Number of Gastritis Cases 24 11 35 (100%)

4. Discussion
Obesity has become a major concern among physicians due to its large influence in metabolic, gastrointestinal, and
hepatic diseases and due to its being an epidemic disorder in some countries (4). In the study in (4), the female-to-
male ratio was 1.5: 1, and this ratio suggests that women in the U.A.E have a higher prevalence of obesity than men
(5). Our study showed the female-to-male ratio to be 2:1, further indicating a greater prevalence among females. The
pathophysiology of obesity is affected by environmental and host agents, making the pathophysiology of obesity
multifactorial (1). The various factors involved in the process include diet, in the lack of physical activity, the use of
drugs, and genetic and neurophysiological factors. The development of obesity is affected by two important gastro-
intestinal hormones, i.e., leptin and ghrelin, which are involved in the dysregulation of the mechanisms that control
food intake. Leptin suppresses the desire to intake food, thereby inducing weight loss. Ghrelin is secreted by the
gastric mucosa and is thought to regulate eating behavior and weight balance. This peptide abruptly peaks just
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before a meal, and it decreases rapidly afterwards. It also has orexigenic effects and inhibits the secretion of leptin
(6).

Gastritis refers to the irritation and/or inflammation of the lining of the stomach. This can occur gradually (chronic
gastritis) or it may happen abruptly (acute gastritis). Yamoto et al. indicated that several studies of morbid obese
patients have indicated that obesity is related to the high incidence of endoscopic and histologic gastritis. Thirty-
three percent of our patients (35 out of 106) were proved to have chronic gastritis. Warren and Marshall in 1982 (7)
first described Helicobacter pylori as gram negative, spiral-shaped bacteria. They stated that it’s the main route of
infection was feco-oral (8), and it is considered to be one of the main causes of gastritis. The prevalence of infection
is higher in developing countries (>80%) than it is in developed countries (20-40%) (8). There is still considerable
debate concerning the prevalence of H. pylori infection in morbidly obese patients. The patients who were scheduled
for bariatric surgery had a pre-operative prevalence of H. pylori that ranged from 8.7% to 85.5% (9, 10). H. pylori
was identified in 5.2% of all cases and in 33.3% of cases of gastritis in Raees et al.’s study (11), while, in our study,
it was illustrated that H. pylori was found in 9/106 (8.5%) of all cases,  9/35  (25.71%) of  gastritis cases,
representing very similar results. There are two main reasons for the high concern about H. pylori infection in
obesity, i.e., (1) its possible relationship with BMI and (2) its acting as a negative factor in limiting access to
bariatric surgery. The effects of H. pylori on the production of gastric ghrelin still are controversial. In obese
patients, H. pylori diminishes the density of gastric ghrelin-positive cells, which are associated with neutrophil
activity, chronic inflammation, and glandular atrophy. The involvement of H. pylori in the pathophysiology of
obesity is still unclear. Some authors, such as Osawa, have claimed that the H. pylori infection protects against
obesity by decreasing secretion of ghrelin (12). However, other recent studies have failed to identify a relationship
between H. pylori infection and reduced BMI (Caraboti et al. 2014). Erim et al. indicated that obesity can alter
innate and adaptive immunity and that the immunological impairment was related to the grade of obesity, thereby
producing less maturation of monocytes into macrophages and reducing the polymorphonuclear bactericidal
capacity, which promote the development of gastritis (13). That there is a protective role of infection towards
obesity seems apparent due to the significant increase in BMI after the successful elimination of H. pylori. However,
the increased incidence and severity of infection observed in obese patients, due to their decreased immunity seem
to counter the argument that H. pylori infection has a protective role (14).

The probable explanation of these inconsistent results could be the pattern of H. pylori-related gastritis. Gastric
extension, which generally starts with enteritis and progresses to pan-gastritis, alters the effect of H. pylori infection.
Also, the occurrence of atrophy reduces the secretory activity, which subsequently decreases the production of
ghrelin (15). Serology, which is used to diagnose H. pylori infection in most of studies, has a low diagnostic
accuracy, but it is useful for excluding H. pylori infection. Positive serology should be confirmed by a test for active
infection, such as the stool antigen assay, which has a sensitivity of 94% and a specificity of 92%. Also, the urea
breath test (UBT) can be used, and it has a sensitivity of 88%-95% and specificity of 95%-100%. Histological
examination has excellent sensitivity and specificity, and it was used successfully in our study to diagnose H. pylori
infection. According to Raees et al., candidates for the surgery should undergo a rigorous pre-operative evaluation,
including double contrast upper gastrointestinal radiographic series. Our preoperative protocol followed the
European guidelines, which specify upper gastrointestinal endoscopy before bariatric surgery to treat any lesions,
including H. pylori infection. This is due to the fact that such lesions may cause post-operative complications (16).
However, patients schedule to undergo sleeve gastrectomy are presumed to have no significant gastric pathology.
Even so, eradication should decrease the risk of gastro-duodenal peptic lesions in the gastro-jejunostomy site after
gastric bypass (17). Laparoscopic sleeve gastrectomy has been advocated as a multipurpose restrictive procedure for
obese patients (18) with low incidence of complications (19). The existing infection might represent a confounding
and limiting factor in bariatric surgery due to the high incidence of post-operative symptoms and/or lesions in non-
eradicated patients. Our study did not show any relationship between chronic gastritis and the post-operative
outcome, since Laparoscopic sleeve gastrectomy entails gastric resection with pylorus preservation. In theory, this
antral resection removes the habitat of H. pylori bacteria, thereby eradicating them without medical therapy, which
is a cost-effective approach (20, 21).

5. Conclusions
Obesity, a condition that is occurring with high incidence worldwide, has significant adverse impacts on public
health. Chronic gastritis showed increased prevalence in obesity, more particularly H. pylori-related gastritis. It was
clearly confirmed in our study that 33.01% of the patients who had sleeve gastrectomy also had chronic gastritis
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with a high incidence (8.5%) of H. pylori-related gastritis, which indicated that obesity is a risk factor for chronic
gastritis and H. pylori infection. Pre-operative investigations and eradication of infection are necessary, because the
stomach is presumed to be free of pathogens even if the outcome is not affected. Further studies are necessary to
obtain clinical results at long-term follow-up.
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