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Abstract

From modest oedema to severe pancreatic necrosis, acute pancreatitis is a prevalent cause of acute abdominal pain.
Morbidity, mortality, and financial burden are all significantly impacted. Pancreatitis has a significant worldwide
incidence, with central and eastern Europe having the highest rates. Acute pancreatitis is diagnosed by taking into
account the patient's clinical symptoms, high blood lipase and/or amylase levels, and distinctive imaging results.
Obstructive conditions such gallstones and biliary sludge, alcoholism, smoking, drug-induced pancreatitis, metabolic
problems, trauma, medical operations, infections, vascular diseases, and autoimmune pancreatitis are among the causes
of acute pancreatitis. Determining the severity of the illness, offering supportive care, treating the underlying cause, and
avoiding complications are all part of appropriate therapy of acute pancreatitis. Death rates have decreased as a result
of improvements in goal-directed therapy and the classification of acute pancreatitis severity.
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1. Introduction

Acute pancreatitis (AP), a frequent inflammatory disease of the exocrine pancreas, has a mortality rate of 1% to 5% and
is characterized by intense stomach pain and multiple organ dysfunction that can result in pancreatic necrosis and organ
failure [1, 2]. In total, there are 30 to 40 instances per 100,000 people worldwide each year [2] and more than twice as
much in some areas [3]. Significant short- and long-term morbidity results from acute pancreatitis and in a sizable
minority leads to recurrent illness, chronic debility, and pancreatic exocrine and/or endocrine insufficiency. Chronic
pain can have a major, but sometimes disregarded, influence on quality of life, and extended hospital stays can have
socioeconomic repercussions [4].

1.1. Epidemiology

Every year, there are roughly 5 to 80 occurrences of acute pancreatitis for every 100,000 persons [5]. Hospitalizations
and expenses associated with acute pancreatitis grew substantially between 2001 and 2014, most likely as a result of
an aging population, gallstone-related illnesses, and an increased prevalence of obesity [6].
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1.2. Causes of acute pancreatitis

Table 1 Causes of acute pancreatitis [7-13]

SL. | MORE COMMON UNCOMMON
No.
1. Choledocholithiasis Abnormalities of the pancreas:
(38% to 70%) annular pancreas, pancreas divisum,
sphincter of 0ddi dysfunction
2. Chronic alcohol use (25% to 41%) Autoimmune disorders
3. Hypertriglyceridemia (10%) Genetic factors: variation in CFTR,
CTRC, PRSS1, SPINK1, or CASR gene
4. Endoscopic retrograde cholangiopan - creatography (4%) Hypercalcemia: excessive vitamin D
supplementation,
hyperparathyroidism, total parenteral
nutrition
5. Pancreatic ductal carcinoma Infections: viral, bacterial, fungal,
(1% to 4%) parasitic
6. Medication use (<2%): aminosalicylates, anti-convulsants, | Surgical procedures and trauma
antimicrobials, hormone therapy, oral contraceptives, loop diuretics, | Toxins: scorpion and snake bites
nonsteroidal anti-inflammatory drugs, opiates, reverse transcriptase e
C : : ; ) Vascular abnormalities:
inhibitors, steroids, Glucagon - like peptide 1 antagonists . . L
ischemia, vasculitis

1.3. Determination of disease severity

Determining the severity of the condition accurately helps, prevent delays in the right kind of care. While only a tiny
proportion of individuals have severe AP upon presentation, a patient with mild AP at first may quickly decompensate
and develop severe AP. In AP, there are two primary classification schemes used to assess the severity of the disease.

Table 2 Revised Atlanta Classification and Determinant Based Classification [14].

No local or systemic complications

No organ failure No organ failure

Revised Atlanta Classification Determinant Based Classification
System
Mild AP: Mild AP:

No local complications

Moderately severe AP: Moderate AP:
Local or systemic complications
without persistent organ failure

and/or transient organ failure (<48 h)

Sterile local complications and/or
transient organ failure (<48 h)

Severe AP: Severe AP:

Persistent organ failure (>48 h)

Infected local complications or
persistent organ failure (>48 h)

Critical AP:
Infected local complications and
persistent organ failure (>48 h)

2. Pathophysiology

According to recent research, AP develops across three stages. Acinar cell damage and the activation of intrapancreatic
digesting enzymes like trypsin are characteristics of the first phase. It seems that lysosomal hydrolases, including
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cathepsin B, which colocalize with digestive enzymes in intracellular organelles, are responsible for trypsin activation.
Currently, trypsin activation is thought to result in acinar cell damage [15].

The activation, chemoattraction, sequestration of leukocytes and macrophages in the pancreas, which leads to an
intensified inflammatory response, characterize the second phase [16]. Additionally, neutrophils are essential in
mediating inflammation and damage to pancreatic tissue [17]. Preclinical evidence has shown that neutrophil depletion
brought on by earlier antineutrophil serum injection reduced the severity of AP [18]. During the beginning of AP,
trypsinogen activation may be the primary cause of neutrophil infiltration in the pancreas, and trypsinogen activation
is further regulated by active neutrophils. Interestingly, as reported by Abdulla et al. [19], Trypsinogen is dynamically
activated by intrapancreatic acinar cells, with an early neutrophil - independent phase and a late neutrophil - dependent
phase. Additionally, a number of studies have linked platelet-activating factor (PAF) to the systemic inflammatory
process of AP. As demonstrated by Wang et al. [20], platelet distribution width (PDW), a serum platelet index, may be a
possible predictor of persistent organ failure (POF) in acute pancreatitis; individuals at risk for POF have greater serum
PDW values at admission.

ACUTE PANCREATITIS
Early inflammatory reaction within the pancreas

|
+

Acinar Cell Injury Ductal Cell Injury

- impakrment of ductal fluid
and bicarbonate secretson
- Inhibition of CFTR fusction

- Etlologic factors as Bille acid
and ethanol
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Procarboxypeptidase . Carboxypeptidase
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Figure 1 A schematic overview of acute pancreatitis pathogenesis [24].

Extra pancreatic inflammation is a hallmark of the third stage of AP. When cytokines are released locally, activated
granulocytes and macrophages sequester to the pancreas. Moreover, the immune cells release cytokines such as
interleukin-1 (IL-1), IL-6, and tumor necrosis factor-alpha (TNF-a), which activate Kupffer cells in the liver and raise
blood cytokine levels. Acute respiratory distress syndrome, multiorgan failure, and SIRS are examples of distant organ
damage brought on by this. Enzymes like as phospholipase and elastase are also activated by activated proteolytic
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enzymes, particularly trypsin. Following their breakdown of cellular membranes, the active enzymes and cytokines
result in vascular damage, fat necrosis, parenchymal cell necrosis, edema, interstitial hemorrhage, and proteolysis [21].

Pancreatic autodigestion and parenchyma degradation result from the intracellular activation of pancreatic
proenzymes. According to recent research, AP may be caused by lysosomal dysfunction-induced autophagy impairment,
which can result in trypsin and vacuole accumulation in acinar cells, necrosis, and inflammation. Studies have also
emphasized the significance of NF-kB, a ubiquitous nuclear transcription factor that mediates the expression of several
genes involved in inflammation and may influence the early stages of AP. NF-kB triggers the release of cytokines from
the pancreas and circulating immune cells after pancreatic acinar cell damage. These cytokines also cause surrounding
immune cells to activate NF-kB, which in turn causes systemic inflammation [22].

A significant part of the pathophysiology of AP is also played by genetic alterations. Chymotrypsinogen C (CTRC), cystic
fibrosis transmembrane conductance regulator (CFTR), calcium-sensing receptor (CASR), cationic trypsinogen (PRSS1),
anionic trypsinogen (PRSS2), and serine protease inhibitor Kazal type 1 (SPINK1) have all been linked to an increased
risk of AP. These genetic variables may impact the development of AP by blocking active trypsin in the pancreas or
preventing trypsinogen from activating. According to studies, people with AP have these altered genes [23]. The impact
of these genetic variants on the pathophysiology and/or severity of the disease may be better understood with
additional analysis.

2.1. Diagnosis

Serum lipase or amylase levels at least three times above the upper limit of normal, abdominal pain consistent with AP,
and distinctive AP features on cross-sectional imaging (computed tomography [CT] or magnetic resonance imaging
[MRI]) are the three criteria that are used to diagnose AP. Every national and international society has approved these
diagnostic standards. When using these criteria, there are a few important things to keep in mind. While AP is
characterized by severe epigastric pain radiating to the back, patients' pain varies in intensity, location, and radiation.
Lipase has a longer half-life and is recommended for patients who appear later after the beginning of pain, even though
both lipase and amylase are employed in the diagnosis of AP [25]. Elevations of lipase and amylase can have a variety
of gastrointestinal and non-gastrointestinal causes.

Figure 2 A CT image of milder or interstitial pancreatitis. The pancreas (star) opacifies with intravenous contrast, so it
is not necrotic. The arrow delineates peripancreatic fluid and inflammation.

Although it is not necessary, cross-sectional imaging (CT or MRI) is the most accurate way to diagnose AP and can reveal
the extent of pancreatic and peri-pancreatic necrosis (Figures 2 and 3). The degree of necrosis may be overestimated
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upon presentation because the imaging characteristics that determine severity might not be completely visible. For
stable patients with a clear diagnosis, an early diagnostic CT scan is not necessary. Nonetheless, cross-sectional imaging
is frequently carried out and is especially crucial in cases where there is doubt in the diagnosis [26].

Figure 3 A CT of NP. The pancreas in the tail of the gland (long arrow) still opacifies with intravenous contrast,
whereas the gland in the head (short arrow) does not, indicating necrosis. Several fluid collections are also present on
the scan (star)

2.2. Management

Aggressive early intravenous hydration, proper nutrition, required therapies, and pain management are the hallmarks
of AP care. We go over the newest and most effective AP therapy methods below.

2.2.1. Pain management

In the treatment of AP, pain control is still crucial. Uncontrolled pain can worsen results by causing hemodynamic
instability. The first-choice painkiller for AP patients is still opioids. Recent research comparing various opioids and
delivery routes revealed no differences in the likelihood of adverse events or pancreatitis-related complications [27].

2.2.2. Role of antibiotics

Prophylactic antibiotics have no place in the treatment of AP patients. According to recent research, people with
inflamed pancreatitis do benefit greatly from antibiotics demonstrated no correlation between the start of antibiotic
treatment in AP and serious consequences as death, necrosis, or organ failure [28].

The patient should be evaluated for infected necrosis if they do not improve within a week. A CT scan guidance fine-
needle aspiration for gram stain or the presence of gas on the CT scan should be obtained as soon as possible to evaluate
this [29]. The following frequent pathogens should be effectively treated empirically in these patients: Streptococcus
faecalis, Staphylococcus aureus, Bacteroides species, Enterobacter species, Klebsiella species, Escherichia coli, and
Staphylococcus epidermidis [29]. Carbapenems, quinolones, and metronidazole are all suitable antibiotic options
because they are known to target these bacteria and penetrate pancreatic necrosis. For these patients, regular antifungal
use is not advised. Antibiotics may help, avoid the need for surgical necrosectomy and should be started early in patients
with infected pancreatitis. Poor results for these patients could arise from postponing intervention [30].
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2.2.3. Nutrition

As contrast to complete parenteral nutrition, enteral feeding by nasogastric/nasojejunal channels should be evaluated
early in patients who are incapable of eating [31]. When comparing nasogastric and nasojejunal feeding, no differences
in results have been seen.

2.2.4. Surgery

Indications for surgical intervention include the presence of gallstones in the gallbladder or biliary tree, infected
necrosis preferably for more than 4 weeks after antibiotics if stable, and necrosectomy in symptomatic patients [32].

2.2.5. Alcohol cessation

Alcohol cessation counseling should be provided to all patients admitted with AP [32]. Alcohol cessation counseling at
the time of AP reduces the incidence of recurrent AP over a 2-year period, according to a single randomized controlled
experiment [33].

2.2.6. Fluid resuscitation

The current recommendations for fluid resuscitation in AP management are changing. There is still agreement
regarding the necessity and significance of intensive early fluid resuscitation in spite of these developments. It has been
demonstrated that early goal-directed fluid resuscitation lowers mortality in individuals suffering from severe sepsis.
However, it has been found that giving too much liquids has severe effects 24 hours later. We recommend that the
requirement for vigorous fluid resuscitation be assessed six and twenty-four hours after admission, and that the fluid
rate be modified in response to variations in respiratory status, mean arterial pressure, urine output, and BUN. Two
recent studies demonstrated the value of aggressive intravenous fluids in accelerating the clinical recovery of AP
patients. They also found that large volume fluid resuscitation within the first 24 hours of severe AP is linked to a lower
death rate [34].

2.2.7. Endoscopy

Patients with AP who also have cholangitis or biliary blockage should have endoscopic intervention. Persistent
choledocholithiasis can develop obstructive and cause obstruction of the pancreas or biliary tree in a small proportion
of patients. Eventually, this will result in severe AP, which may be exacerbated by cholangitis. According to guidelines,
cholangitis patients should get an ERCP within 24 hours of being admitted. According to earlier studies, individuals who
underwent ERCP within 24 hours experienced less problems than those who received conservative care. Furthermore,
it has been demonstrated that patients with AP complicated by biliary sepsis or cholangitis who have early ERCP have
reduced rates of morbidity and mortality [35].

3. Conclusion

Gallstones and alcohol use are the most prevalent causes. Morbidity, mortality, and the use of healthcare resources are
all significantly impacted. From moderate illness to severe illness with systemic implications, there are many different
types of sickness. Aggressive early fluid resuscitation, suitable nutritional supplementation, and problem-solving are
the cornerstones of theory.
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