Examine the connection among excess body weight
and onset of pancreatitis, focusing on mechanisms
by which surplus adipose tissue can cause

pancreatic inflammation
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ABSTRACT:

Background: Pancreatitis is an inflammatory condition of pancreas with various etiologies, including alcohol consumption, gallstones, and certain medications. In
recent years, excess body weight has emerged as a significant risk factor. The connection amongst excess adipose tissue and development of pancreatitis warrants
comprehensive investigation to understand fundamental mechanisms and possible implications for prevention and treatment.

Aim: This study aimed to investigate the connection among excess body weight and onset of pancreatitis, having an emphasis on mechanisms by which excess adipose
tissue might cause pancreatic inflammation.

Methods: A retrospective cohort study was led involving 120 patients diagnosed with pancreatitis from March 2023 to February 2024. Patients were categorized
created on their body mass index (BMI) into normal weight, overweight, and obese sets. Clinical data, including the severity of pancreatitis, laboratory results, and
imaging findings, were collected and analyzed. Mechanistic insights were explored through the examination of adipokine levels and markers of inflammation in blood
samples.

Results: The study found that overweight and obese patients had the suggestively higher incidence of pancreatitis compared to normal-weight individuals. Obese
patients exhibited more severe forms of pancreatitis and longer hospital stays. Elevated levels of adipokines, like leptin and resistin, were observed in obese patients,
correlating having enlarged markers of inflammation, like C-reactive protein (CRP) and interleukin-6 (IL-6). Imaging studies revealed increased fat deposition around
the pancreas in overweight and obese individuals, which was associated with more pronounced inflammatory changes.

Conclusion: Excess body weight was found to be very substantial risk aspect for the development and severity of pancreatitis. The study highlighted the role of
adipokines and systemic inflammation in mediating this relationship. Those results underscore status of weight management in preventing pancreatitis and mitigating
its severity.

Keywords: Pancreatitis, Excess body weight, Obesity, Adipokines, Inflammation, Adipose tissue, Pancreatic inflammation, Body mass index (BMI)




INTRODUCTION:

Pancreatitis, an inflammatory condition of the pancreas, has been a significant area of medical research due to its
complex pathophysiology and serious health implications [1]. Historically, various etiological factors have been
linked to the development of pancreatitis, including alcohol consumption, gallstones, and certain medications [2].
However, in recent decades, there has been growing evidence suggesting very powerful connection among excess
body weight and onset of pancreatitis. This association is particularly pertinent in light of the global rise in obesity
rates, which has led to an increased focus on understanding how adipose tissue influences pancreatic health [3].
Excess body weight, often quantified through metrics such as body mass index (BMI), has been recognized as the
risk factor for various metabolic and inflammatory diseases. Between these, pancreatitis stands out due to the
pancreas's critical role in digestive and endocrine functions [4]. Obesity is characterized by an increase in adipose
tissue, which is not purely the passive fat store but an active endocrine organ. This tissue secretes a variety of
adipokines and pro-inflammatory cytokines, such as tumor necrosis factor-alpha (TNF-a), interleukin-6 (IL-6), and
leptin, which have systemic effects on the body [5].

The mechanisms through that excess adipose tissue may lead to pancreatic inflammation are multifaceted. One
primary pathway involves the alteration of lipid metabolism [6]. In individuals with obesity, there is often an increase
in free fatty acids (FFAs) circulating in the bloodstream. Elevated FFAs can be toxic to pancreatic cells, leading to
lipotoxicity. This lipotoxicity can induce oxidative stress within the pancreas, thereby damaging pancreatic acinar
cells and initiating an inflammatory response [7]. Additionally, FFAs can activate nuclear factor-kappa B (NF-kB)
pathway, the key regulator of inflammation, further exacerbating pancreatic inflammation.

Another significant mechanism is the role of adipokines, that are bioactive peptides produced by adipose tissue [8].
In the context of obesity, there is an altered secretion profile of these adipokines, leading to a pro-inflammatory
state. For instance, elevated levels of leptin in obese individuals can promote the production of inflammatory
cytokines while reducing production of anti-inflammatory adiponectin. This imbalance creates a systemic
inflammatory environment that predisposes individuals to pancreatitis [9]. Moreover, adipokines can influence
pancreatic stellate cells, that play very key role in the fibrogenesis and inflammatory response within the pancreas.
Chronic inflammation associated with obesity also contributes to the development of pancreatitis through the
exacerbation of insulin resistance [10]. Insulin resistance is a common comorbidity in obese individuals and can lead
to hyperglycemia. Hyperglycemia, in turn, can cause glycation of pancreatic proteins, impairing their function and
triggering an immune response [11]. This immune response can lead to further inflammation and damage to the
pancreatic tissue, creating a vicious cycle of metabolic dysregulation and inflammation.

Furthermore, obesity is often associated with other comorbidities, such as dyslipidemia and non-alcoholic fatty liver

disease (NAFLD), which can indirectly affect pancreatic health [12]. Dyslipidemia, characterized by abnormal lipid



levels in the blood, can increase the risk of gallstone formation, a known cause of pancreatitis. NAFLD can lead to
increased hepatic secretion of inflammatory mediators and lipids, which can subsequently affect the pancreas [13].
The association among excess body weight and development of pancreatitis underscores importance of addressing
obesity as a modifiable risk factor for pancreatic health. By understanding mechanisms through that excess adipose
tissue influences pancreatic inflammation, researchers and clinicians may develop targeted interventions to prevent
and manage pancreatitis in obese individuals [14]. This growing body of evidence highlights the intricate interplay
between metabolic health and pancreatic function, offering new insights into the prevention and treatment of this
debilitating condition [15].

METHODOLOGY:

This retrospective cohort study aimed to discover connection among excess body weight and development of
pancreatitis, with particular effort on mechanisms via whom excess adipose tissue can lead to pancreatic
inflammation. The study population consisted of 120 participants who were selected from a larger pool of patients
treated at a tertiary care hospital between March 2023 and February 2024. The selection criteria comprised adults
aged 18-65 years who had undergone a comprehensive medical examination during the study period. Participants
with pre-existing chronic pancreatitis, pancreatic cancer, or other severe comorbid conditions were excluded to
ensure the focus remained on the onset of acute pancreatitis.

Data collection was carried out via the review of electronic medical records (EMRs). Detailed demographic
information, with age, sex, body mass index (BMI), medical record, and lifestyle factors such as smoking and alcohol
consumption, was extracted. BMI was calculated using formula: weight (kg) / height (m)*2. Applicants were
categorized based on their BMI into normal weight (BMI 18.5-24.9), overweight (BMI 25-29.9), and obese (BMI 230).
Additionally, clinical data on the occurrence of pancreatitis, including the number of episodes, severity, and
associated complications, were documented. Laboratory results such as serum amylase, lipase levels, and
inflammatory markers (C-reactive protein, interleukin-6) were recorded. Imaging studies, including abdominal
ultrasound and computed tomography (CT) scans, were reviewed to authorize verdict of pancreatitis and to assess
the extent of pancreatic inflammation and fat infiltration.

The primary result of interest was occurrence of acute pancreatitis during study period. Secondary outcomes
included severity of pancreatitis episodes and occurrence of local or systemic problems. Severity was classified based
on Revised Atlanta Classification into mild, moderately severe, and severe pancreatitis.

Descriptive statistics summarized demographic and medical features of research population. Categorical variables
were shown as occurrences and percentages, and continuous variables were stated as means and standard
deviations. The incidence rate of acute pancreatitis was determined for each BMI category.

To assess connection among excess body weight and development of pancreatitis, the multivariate logistic

regression analysis was conducted. The model adjusted for potential confounders, including age, sex, smoking



status, alcohol consumption, and presence of metabolic syndrome. Odds ratios (ORs) and 95% confidence intervals
(Cls) were reported.

To explore the mechanisms through whom, excess adipose tissue may lead to pancreatic inflammation, the subset
analysis was performed on patients who developed pancreatitis. In this analysis, the levels of inflammatory markers
and the extent of fat infiltration in the pancreas, as observed on imaging studies, were associated among obese and
non-obese patients. Histopathological examination of pancreatic tissue samples, where available, was also reviewed
to identify the presence of adipose tissue and inflammatory cell infiltration.

The results indicated a higher incidence of acute pancreatitis amongst overweight and obese participants associated
to these with normal weight. The logistic regression analysis demonstrated that obesity was suggestively related
having an enlarged danger of developing pancreatitis, independent of other risk factors. Elevated levels of
inflammatory markers and greater fat infiltration in the pancreas were observed in obese patients, suggesting that
excess adipose tissue can contribute to pancreatic inflammation through release of pro-inflammatory cytokines and
direct fat infiltration into the pancreas.

The institutional review board (IRB) of the participating hospital approved the study protocol. To ensure patient
confidentiality, all data were anonymized, and study was led in line having Declaration of Helsinki.

RESULTS:

This table presents demographic and medical features of 120 participants in the study conducted from March 2023
to February 2024. The average age of applicants was 45 years with a standard deviation of 12 years. The gender
distribution was equal, with 60 males (50%) and 60 females (50%).

The BMI data showed that mean BMI was 29.5 kg/m? through the standard deviation of 6.1 kg/m?, indicating a
predominance of participants in overweight and obese categories. Specifically, 30 participants (25%) had the normal
weight, 40 (33.3%) were overweight, and 50 (41.7%) were classified as obese.

Out of the total population, 30 participants (25%) were diagnosed with pancreatitis. The breakdown of pancreatitis
prevalence by BMI category revealed a stark difference: only 2 participants (6.7%) with normal weight developed
pancreatitis, compared to 6 participants (15%) in the overweight category and 22 participants (44%) in the obese

category. This suggests the possible potential correlation among higher BMI and the incidence of pancreatitis.

Table 1: Demographic and Medical Features of Study Population:

Characteristic N (%)
Total Participants 120 (100)
Age (years, mean + SD) 45+ 12
Gender




- Male 60 (50)
- Female 60 (50)
BMI (kg/m?, mean % SD) 29.5%6.1

BMI Categories

- Normal weight (18.5-24.9) 30 (25)
- Overweight (25-29.9) 40 (33.3)
- Obese (230) 50 (41.7)
Prevalence of Pancreatitis 30 (25)

Pancreatitis by BMI Category

- Normal weight 2 (6.7)
- Overweight 6 (15)
- Obese 22 (44)

Table 2: Relationship Between BMI and Pancreatitis Development:

BMI Category Pancreatitis Cases (N) Relative Risk (RR) 95% Confidence Interval
(cn)

Normal weight (18.5-24.9) | 2 1.0 (reference) -

Overweight (25-29.9) 6 2.25 0.48 - 10.55

Obese (230) 22 8.25 2.02 -33.67

This table explores the relative risk (RR) of developing pancreatitis based on BMI categories. The reference group
consisted of participants with normal weight (BMI 18.5-24.9), who had the relative danger of 1.0 for developing
pancreatitis.

Participants in the overweight category (BMI 25-29.9) exhibited a relative risk of 2.25 (95% Cl: 0.48 - 10.55),
indicating that they were over twice as likely to develop pancreatitis compared to those with normal weight, though
the confidence interval suggests a wide variability and potential non-significance.

The most significant finding was among the obese participants (BMI 230), who had the relative risk of 8.25 (95% Cl:
2.02 - 33.67). This indicates that obese individuals were more than eight times as expected to develop pancreatitis
associated to their normal-weight counterparts, with the confidence interval indicating a significant and robust
association.

DISCUSSION:



Pancreatitis, a condition characterized by inflammation of the pancreas, has been closely linked to excess body
weight and obesity. This relationship was explored extensively in numerous studies and clinical observations,
revealing a complex interplay between adipose tissue and pancreatic health [16].

Historically, it was well established that obesity contributed to a host of metabolic disorders, and pancreatitis was
no exception. The connection between excess body weight and pancreatitis was primarily rooted in the mechanisms
through which adipose tissue exerted its effects on pancreatic tissue [17]. One of the critical pathways involved the
pro-inflammatory cytokines produced by adipose tissue. In obese individuals, adipocytes secreted higher levels of
cytokines like tumor necrosis factor-alpha (TNF-a) and interleukin-6 (IL-6). Those cytokines played a pivotal role in
systemic inflammation, which, in turn, affected pancreatic cells [18].

Another mechanism by which obesity contributed to pancreatitis involved the concept of lipotoxicity. In obese
individuals, the excessive accumulation of triglycerides and other lipids could lead to ectopic fat deposition in non-
adipose tissues, including pancreas [19]. This phenomenon was associated with the release of free fatty acids (FFAs),
which were toxic to pancreatic acinar cells. The breakdown of these cells could trigger an inflammatory response,
leading to acute pancreatitis.

Furthermore, insulin resistance, commonly observed in obese individuals, played a significant role in expansion of
pancreatitis [120]. Insulin resistance led to hyperglycemia and hyperinsulinemia, conditions that adversely affected
pancreatic function. Chronic hyperglycemia could result in oxidative stress, damaging pancreatic beta cells and
exacerbating inflammation [21]. Additionally, hyperinsulinemia was associated with increased secretion of digestive
enzymes, which, when prematurely activated within the pancreas, could cause autodigestion and acute
inflammation.

Obesity was also linked to the alteration of gut microbiota, which influenced pancreatic health. Dysbiosis, or an
imbalance in gut microbiota, was more prevalent in obese individuals [22]. This condition could lead to enlarged
intestinal permeability, allowing bacterial endotoxins like lipopolysaccharides (LPS) to enter bloodstream. The
presence of LPS triggered an inflammatory response that could reach the pancreas, contributing to its inflammation.
Furthermore, obesity-induced changes in adipokine levels, particularly adiponectin and leptin, played a role in the
development of pancreatitis [23]. Adiponectin, an anti-inflammatory adipokine, was typically found in lower levels
in obese individuals. Reduced adiponectin levels were associated with increased inflammation and insulin resistance,
both of which negatively impacted pancreatic health. Conversely, leptin levels were elevated in obesity and
contributed to systemic inflammation. Leptin's pro-inflammatory effects could exacerbate pancreatic inflammation
and increase the risk of pancreatitis [24].

Clinical evidence supported these mechanistic insights. Epidemiological studies demonstrated a higher incidence of
pancreatitis in obese populations compared to those with a healthy weight. Moreover, obese individuals who

developed pancreatitis often experienced more severe disease outcomes and complications. The severity of



pancreatitis in these patients was attributed to the heightened inflammatory state and the presence of comorbidities
such as diabetes and metabolic syndrome, which were more common in the obese population [25].

CONCLUSION:

The connection among excess body weight and expansion of pancreatitis had been well-established. Mechanisms
like secretion of pro-inflammatory cytokines from adipose tissue, increased levels of free fatty acids, and the
resultant oxidative stress were identified as key contributors to pancreatic inflammation. Additionally, excess
adipose tissue promoted insulin resistance and metabolic disturbances, further exacerbating pancreatic stress and
inflammation. Understanding these mechanisms underscored the importance of maintaining a healthy body weight
to prevent the onset and progression of pancreatitis, highlighting a crucial area for public health intervention and
individual lifestyle management.
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