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ACUTE PANCREATITIS: PATHOPHYSIOLOGY, DIAGNOSIS, COMPLICATIONS,
AND CURRENT MANAGEMENT STRATEGIES
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v' Resume

Acute pancreatitis is a sudden inflammatory condition of the pancreas with diverse etiologies,
including gallstones, alcohol consumption, hyperlipidemia, and certain medications. Globally, the
incidence of acute pancreatitis has risen, with approximately 2.8 million new cases reported in 2019,
reflecting significant morbidity and mortality. The condition presents in a spectrum ranging from
mild, self-limiting inflammation to severe necrotizing pancreatitis with systemic complications.
Premature activation of digestive enzymes within pancreatic acinar cells is central to its
pathophysiology, triggering autodigestion, inflammation, and, in severe cases, systemic
inflammatory response syndrome.

Diagnosis requires clinical, biochemical, and imaging criteria, with elevated serum amylase or
lipase being pivotal markers. Management includes aggressive fluid resuscitation, pain control, early
nutritional support, and treatment of underlying causes such as gallstones or alcohol abuse. Severe
cases demand multidisciplinary approaches to prevent or treat complications like necrosis, infections,
and organ failure. Ongoing research focuses on predictive biomarkers, anti-inflammatory therapies,
and minimally invasive technigues, aiming to improve patient outcomes and reduce global disease
burden.

Key words: Acute Pancreatitis, Mortality, Age-Standardized Mortality Rate, Acinar Cell Injury,
Cytokines,  Systemic  Inflammatory = Response  Syndrome,  Alcohol  Consumption,
Hypertriglyceridemia

OCTPBI TAHKPEATHUT: MATO®U3UOJOT U, JUATHOCTHUKA, OCJTOXKHEHUS
N COBPEMEHHBIE CTPATEI'MHU JIEYEHUS
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v’ Pestome

Ocmpulii nankpeamum — 3IMO GHE3ANHOE GOCHAIUMENIbHOE COCHOAHUE NOONHCENYOOUHOU
JHcenesnl, umerouiee paziudHbvle IMUOI0ZUU, 6KIIIOUAA HCeTTUHbIe KAMHU, YROMpPedieHUue aIK02015,
SUNEPIUNUOEMUI0 U HpUEM ORPEOCNeHHbIX MeduKamenmos. B znodanvnom macumabe
3abonesaemocms OCMpuIM RAHKpeamumom yeeauuueaemcs: 6 2019 200y w110 3apecucmpuposano
0K010 2,8 MUNIUOHA HOGBIX CYyUAes, UMO NOOUEPKUBACH 3HAUUMENbHYIO 3A00j1e6deMOCHb U
cmepmHuocms. 3abonesanue NPOAGNAEMCA 6 CHEKMPE OMm J1e2K020, CAMOOZPAHUYUBAIOULE2ZOCH
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60CHANICHUSL 00 MANCEN020 HEKPOMUUECKO20 NAHKPEAmuma ¢ CUCHEMHBIMU OCLONCHEHUAMU.
Ochoeoii namou3uonozuu AGIAECMCA  NPENCOCCPEMEHHAA AKMUBAUUA NUULEEAPUM ETIbHBIX
depmenmos 6 auuHAPHBIX KIEMKAX ROOHCETYOOUHOIL JHcee3bl, MO NPUCOOUM K Aymoduzecmuu,
60CHANICHUIO U, 8 MANCEIBIX CAYUAAX, CHHOPOMY CUCHIEMHOU 60CRAIUMETbHOIL PeaKuuu.

Juaznocmuka ochoevleaemcs HA KIUHUYECKUX, OUOXUMUYECKUX U GU3YAIUZAUUOHHBIX
Kpumepusx, npu mom NOGbIUIEHHbIE YPOGHU AMUNA3bI UAU JIUNA3LL 6 CHIBOPOMKE AGHAIOMCA
Knrouesbimu mapkepamu. Jleuenue exnrouaem azpeccuenyio UHQY3UOHHYI0O mepanuio, KOHMPOJib
001, pAHHIOW HYMPUMUBHYIO ROOOEPHCKY U YCHIPAHEHUE NEPEONPUUUH, MAKUX KAK HCETUHbIE
KamMHu  uau  310ynompebnenue  aikozonem. B msicenvix  caywasx — mpedyemcs
MYTbMUOUCUUNTUHAPHBLI NOOX00 O NPOPUAAKMUKU WU J1eYeHUs OC0NCHEHUIl, MAKUX KaK
HeKpo3, uHekuyuu u opzanHas Heoocmamounocmo. CoepemeHHble UCCIE008AHUA COCPEOOMOYECHBL
Ha NOUCKE NPOZHOCHUYUECKUX OUOMAPKEPO8, NPOMUGOBOCHATUMETbHBIX MEPANUIL U MUHUMAILHO
UHBA3UBHBIX MEMO008, C UEIbI0 YIYUMEHUA UCX0008 JIeUeHUA U CHUNCEHU 2N100aTbHO20 OpemeHu
3a0o0neeanusn

Knrouesvle cnosa: ocmpulii nankpeamum, CMepHIHOCHIb, 603PACHI-CHIAHOAPMUZUPOBAHHbLI
Kod(hpuyuenm cmepmuocmu, noepercoeHue AUUHAPHLIX KAEMOK, UWUMOKUHbL, CUHOPOM
CUCIEMHOIL 60CRATUMETIbHOIL PEAKUUU, YROMPEtIeHUE AIKO02015, 2UNEPMPUTUUEPUICMUS

O‘TKIR PANKREATIT: PATOFIZIOLOGIYA, DIAGNOSTIKA, ASORATLAR VA
ZAMONAVIY DAVOLASH STRATEGIYALARI

Abidov O'.O. https://orcid.org/0000-0003-4872-0982
Obidov 1.U. https://orcid.org/0009-0003-9205-294X

1Abu Ali ibn Sino nomidagi Buxoro davlat tibbiyot instituti, O‘zbekiston, Buxoro, st. A. Navoiy. 1
Tel: +998 (65) 223-00-50 e-mail: info@bsmi.uz
20‘zbekiston Respublika shoshilinch tibbiy yordam ilmiy markazi Buxoro filiali, Buxoro viloyati,
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E-mail: bemergency@rambler.ru

v' Rezyume

O ‘tkir pankreatit — bu oshqozon osti bezining turli etiologiyalarga ega bo‘Igan to‘satdan yuzaga
keladigan yallig‘lanish holati bo‘lib, bunga o‘t toshlari, spirtli ichimliklarni iste’mol gqilish,
giperlipidemiya va ayrim dori vositalari sabab bo‘lishi mumkin. Dunyo bo‘yicha o tkir
pankreatitning uchrash darajasi oshib bormogda: 2019-yilda taxminan 2,8 million yangi holat gayd
etilgan bo‘lib, bu kasallikning yugqori darajada kasallanishi va o‘lim darajasini aks ettiradi.
Kasallikning klinik ko ‘rinishi yengil, 0‘z-o0°‘zidan o‘tib ketadigan yallig‘lanishdan tortib, og°ir
nekrotik pankreatitgacha bo ‘Igan keng spektrni qamrab oladi. Patofiziologiyaning asosida oshqozon
osti bezining atsinar hujayralarida ovqat hazm qilish fermentlarining erta faollashuvi yotadi, bu o ‘-
o°‘zini hazm qilish, yallig‘lanish va og‘ir holatlarda tizimli yallig ‘lanish reaksiyasi sindromiga olib
keladi.

Diagnostika klinik, biokimyoviy va vizualizatsiya usullari asosida amalga oshiriladi, bunda gonda
amilaza yoki lipaza darajasining oshishi asosiy marker hisoblanadi. Davolash suyuglik balansini
tiklash, og ‘rigni boshqarish, erta ovqatlanishni ta’minlash va o‘t toshlari yoki spirtli ichimliklarni
suiiste’mol qilish kabi sabablarni bartaraf etishni o ‘7 ichiga oladi. Og ‘ir holatlarda nekroz, infeksiya
va organ yetishmovchiligi kabi asoratlarning oldini olish yoki ularni davolash uchun ko ‘p tarmogqli
yondashuv zarur bo‘ladi. Zamonaviy tadqiqotlar prognoz biomarkerlari, yallig‘lanishga qarshi
terapiyalar va minimal invaziv usullarni rivojlantirishga qaratilgan bo‘lib, bemorlarning
sog ‘ayishini yaxshilash va kasallikning global yukini kamaytirishni maqsad qiladi.

Kalit so‘zlar: o‘tkir pankreatit, o ‘lim darajasi, yoshga standartlashtirilgan o‘lim darajasi, atsinar
hujayralarning shikastlanishi, sitokinlar, tizimli vyallig‘lanish reaksiyasi sindromi, spirtli
ichimliklarni iste’mol gilish, gipergliseridemiya
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Relevance
cute pancreatitis (AP) is a sudden inflammation of the pancreas and stands as a significant global
Ahealth concern due to its rising incidence and associated morbidity and mortality. In 2019,
approximately 2.8 million new cases of AP were reported worldwide, reflecting a 62.9% increase from
1990. However, the global age-standardized incidence rate (ASIR) exhibited a modest decline,
decreasing from 37.9 to 34.8 per 100,000 population between 1990 and 2019, representing an annual
reduction of 8.4%[12].

Despite the slight decrease in ASIR, the absolute number of AP cases has escalated, likely due to
population growth and aging demographics. Mortality associated with AP has also risen; deaths
increased from approximately 69,818 in 1990 to 115,053 in 2019, marking a 64.8% surge. Nevertheless,
the age-standardized mortality rate (ASMR) declined by 17.2% annually during the same period,
dropping from 1.7 to 1.4 per 100,000 population [12].

Regional disparities are evident, with Eastern Europe exhibiting the highest incidence and mortality
rates. The Russian Federation, in particular, leads in national-level AP burden [1; 2; 13].

These variations underscore the influence of region-specific risk factors, healthcare infrastructure,
and preventive strategies.

Materials and methods
The increasing global burden of AP necessitates enhanced preventive measures, early diagnostic
protocols, and effective management strategies to mitigate its impact on public health.
Pathophysiology: AP is an inflammatory disorder of the pancreas initiated by the premature
activation of digestive enzymes within pancreatic acinar cells. This process triggers a cascade of events
that lead to autodigestion of pancreatic tissue, local inflammation, and systemic complications. Below
is a detailed exploration of its pathophysiology with references.
1. Acinar Cell Injury and Enzyme Activation
o Premature Activation of Enzymes: The initial event in AP is the premature conversion of
trypsinogen to trypsin within the acinar cells. Trypsin activates other digestive enzymes, such as
elastase and phospholipase A2, which degrade cellular structures and cause tissue damage. This
occurs due to stimuli like gallstones, alcohol, or hyperlipidemia. [2; 14; 26]
o Co-localization Hypothesis: Under physiological conditions, zymogens and lysosomal
hydrolases are segregated. In AP, they co-localize in intracellular vesicles, where lysosomal
enzymes activate zymogens. This abnormal co-localization is a hallmark of early acinar injury
[4; 5; 25].
o Calcium Overload: Increased intracellular calcium levels disrupt cellular homeostasis and
promote zymogen activation. Sustained calcium signaling also leads to mitochondrial
dysfunction and necrosis [19; 20].
2. Amplification of Inflammation
o Pro-inflammatory Cytokines: Injured acinar cells release cytokines such as interleukin-1 (IL-
1), interleukin-6 (IL-6), and tumor necrosis factor-alpha (TNF-a). These mediators recruit
immune cells, amplifying local and systemic inflammation. [15; 23]
o Oxidative Stress: Reactive oxygen species (ROS) generated during acinar injury exacerbate
cellular damage and inflammatory responses. ROS also activate transcription factors like nuclear
factor-kappa B (NF-xB), which upregulate inflammatory cytokines [9; 21; 22].
o Neutrophil Activation: Neutrophils release enzymes and form neutrophil extracellular traps
(NETSs), which can further damage pancreatic tissue [11; 23].

3. Pancreatic Necrosis
Apoptosis vs. Necrosis: Acinar cells may undergo apoptosis (controlled cell death) or necrosis
(unregulated cell death). Necrosis is associated with the release of intracellular contents, which
amplifies inflammation and increases the risk of infection [3; 7; 27].

o Microcirculatory Dysfunction: Inflammatory mediators increase vascular permeability and
promote ischemia in the pancreatic tissue, which exacerbates necrosis.

4. Systemic Inflammatory Response Syndrome (SIRS)

N
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o Cytokine Storm: The systemic release of cytokines leads to widespread endothelial activation
and increased capillary permeability. This results in hypovolemia, tissue hypoxia, and multi-
organ dysfunction. [16; 28; 29]

Organ-Specific Complications:
Lungs: Cytokines and inflammatory mediators damage the alveolar-capillary barrier, causing
acute respiratory distress syndrome (ARDS).
Kidneys: Hypoperfusion and inflammation lead to acute kKidney injury (AKI).
Heart: Inflammatory mediators cause myocardial depression and hypotension.
. Gut-Pancreas Axis
Gut Barrier Dysfunction: Breakdown of the intestinal barrier during AP allows translocation
of bacteria and endotoxins into the systemic circulation and pancreatic tissue, increasing the
risk of infections in necrotizing pancreatitis [19; 20].
o Dysbiosis: Altered gut microbiota has been implicated in the severity of AP. Modulating the
gut microbiome may represent a therapeutic strategy [24].
. Resolution and Chronicity
o Immune Resolution: Anti-inflammatory mediators, such as interleukin-10 (IL-10), play a role
in resolving inflammation. However, in some cases, the inflammation may persist, leading to
recurrent or chronic pancreatitis [8].
o Fibrosis: Repeated injury to the pancreas can lead to fibrotic changes, resulting in loss of
exocrine and endocrine function [6].

o

® U110 O
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Results and discussions

Etiology

AP is an inflammatory condition of the pancreas with multiple etiologies. Understanding these
causes is crucial for effective management and prevention [16; 30].

1. Gallstones

Gallstones are the leading cause of AP, accounting for approximately 40-70% of cases. They
obstruct the common bile duct, leading to pancreatic enzyme activation and inflammation. The
incidence of gallstone-induced AP varies geographically, with higher rates observed in Latin America.
2. Alcohol Consumption

Chronic alcohol intake is responsible for about 25-35% of AP cases. Alcohol-induced AP is more
prevalent in regions with high alcohol consumption, such as Eastern Europe. The risk increases with
prolonged and excessive alcohol use.
3. Hypertriglyceridemia

Elevated serum triglyceride levels, particularly above 1000 mg/dL, can precipitate AP.
Hypertriglyceridemia-induced AP accounts for 1-4% of cases and is often associated with genetic lipid
metabolism disorders.
4. Medications

Certain drugs have been implicated in AP, including azathioprine, valproic acid, and tetracyclines.
Drug-induced AP is relatively rare, contributing to less than 2% of cases.
5. Hypercalcemia

Elevated calcium levels, often due to hyperparathyroidism, can lead to AP by promoting premature
activation of pancreatic enzymes. Hypercalcemia-induced AP is uncommon, accounting for a small
percentage of cases.
6. Genetic Factors

Mutations in genes such as PRSS1, SPINK1, and CFTR are linked to hereditary pancreatitis,
increasing the risk of AP. Genetic predispositions are more common in individuals with a family history
of pancreatitis.
7. Autoimmune Pancreatitis

This rare form of AP results from immune-mediated inflammation of the pancreas and is often
associated with other autoimmune disorders.
8. Infections

Viral infections, such as mumps and hepatitis, can cause AP, particularly in pediatric populations.
Infection-induced AP is relatively rare in adults.

7>
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9. Trauma

Abdominal trauma, whether blunt or penetrating, can lead to pancreatic injury and subsequent AP.
Traumatic AP is more common in younger individuals and accounts for a small percentage of cases.
10. Endoscopic Procedures

Procedures like endoscopic retrograde cholangiopancreatography (ERCP) can induce AP, with an
incidence ranging from 3-10% post-procedure.

11. Idiopathic Causes

In approximately 10-20% of cases, no identifiable cause is found, classifying them as idiopathic
AP.

The etiology of AP varies globally, influenced by regional risk factors and lifestyle habits. For
instance, gallstone-related AP is more prevalent in Latin America, while alcohol-induced AP is
common in Eastern Europe.

Understanding these etiological factors is essential for developing targeted prevention and
treatment strategies.

Diagnosis

The diagnosis of AP relies on a combination of clinical presentation, laboratory findings, and
imaging studies. Timely and accurate diagnosis is crucial for initiating appropriate management and
preventing complications. According to the Revised Atlanta Classification (2012), the diagnosis of AP
requires the presence of at least two of the following three criteria:

12. Characteristic abdominal pain (acute onset, severe, epigastric, often radiating to the back).

13.  Elevated serum amylase or lipase levels (>3 times the upper limit of normal).

14. Characteristic imaging findings on computed tomography (CT), magnetic resonance imaging
(MRI), or ultrasound.

1. Clinical Presentation

. Abdominal Pain:

The hallmark symptom of AP is severe, constant epigastric pain, often radiating to the back.

Pain is typically worsened by food intake and relieved by leaning forward.

Nausea and VVomiting:

Accompanying symptoms include persistent nausea and vomiting, often refractory to

antiemetics.

. Systemic Symptoms:

. Fever, tachycardia, hypotension, and signs of SIRS may occur in severe cases.

2. Laboratory Findings

Laboratory tests are critical for confirming the diagnosis and assessing severity:

. Pancreatic Enzymes:

. Serum Amylase: Elevated in 75-92% of patients. However, it lacks specificity as levels may
also rise in other conditions (e.g., perforated ulcer, intestinal obstruction).

. Serum Lipase: More sensitive and specific than amylase for diagnosing AP. Elevated levels are

present in 82-100% of cases and remain elevated longer than amylase.

Inflammatory Markers:

C-reactive Protein (CRP): Levels >150 mg/L at 48 hours predict severe disease.

Procalcitonin: Associated with the risk of infection in necrotizing pancreatitis.

Hematological Changes:

Elevated hematocrit and leukocytosis may indicate hemoconcentration and inflammation.

Hypocalcemia may result from fat necrosis and calcium sequestration.

Other Laboratory Abnormalities:

Elevated liver enzymes (e.g., ALT, AST) and bilirubin suggest biliary obstruction or gallstone

etiology.

. Hypertriglyceridemia (>1000 mg/dL) in cases of triglyceride-induced AP.

3. Imaging Studies

Imaging is indispensable for confirming the diagnosis, identifying the etiology, and assessing
complications.

. Abdominal Ultrasound:

. First-line imaging modality to detect gallstones, biliary sludge, and ductal dilatation.
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Useful for identifying free fluid or peripancreatic edema but limited in visualizing the pancreas
in obese patients or those with excessive bowel gas.
Contrast-Enhanced Computed Tomography (CECT):
The gold standard for evaluating pancreatic inflammation and complications (e.g., necrosis,
abscesses, pseudocysts).
Performed 48-72 hours after onset to allow full development of necrosis if clinically indicated.
Magnetic Resonance Imaging (MRI):
Superior to CT in visualizing ductal anomalies and fluid collections.
Magnetic resonance cholangiopancreatography (MRCP) is particularly useful for identifying bile
duct obstructions or choledocholithiasis.
Endoscopic Ultrasound (EUS):
Highly sensitive for detecting microlithiasis, biliary stones, and small pancreatic masses.
Useful in idiopathic pancreatitis or recurrent cases without obvious causes.
Endoscopic Retrograde Cholangiopancreatography (ERCP):
Reserved for therapeutic purposes, such as removing bile duct obstructions.
Indicated in cases of cholangitis or persistent biliary obstruction.
. Scoring Systems for Severity Assessment

Several scoring systems help assess the severity of AP and guide management decisions:

5

Clinical Scoring Systems:
Ranson Criteria: Based on 11 parameters assessed at admission and 48 hours.
Glasgow-Imrie Score: Uses 8 parameters to predict severity.
APACHE Il Score: A general intensive care scoring system used for predicting outcomes.
Imaging-Based Systems:
Balthazar CT Severity Index (CTSI): Combines pancreatic inflammation and necrosis on CT
to assess severity.
Biochemical Markers:
Elevated CRP, hematocrit, and BUN levels predict severe disease and complications.
. Differentiating from Other Conditions

The symptoms of AP can mimic other abdominal or systemic conditions, requiring careful

e O O o o o o

differentiation:
Perforated peptic ulcer: Ruled out by imaging studies showing free air under the diaphragm.
Biliary colic: Distinguishable by episodic pain and normal enzyme levels.
Intestinal obstruction: Presents with colicky pain and altered bowel sounds.
Acute myocardial infarction: Excluded with ECG and cardiac enzyme studies.
. Diagnostic Challenges

Early Presentation: Enzyme levels may be normal in the first 6-12 hours of onset.
Chronic Pancreatitis: Differentiating acute-on-chronic pancreatitis may be challenging without
imaging.
Idiopathic Cases: In 10-20% of cases, no clear etiology is identified despite extensive
evaluation.

Complications

Complications of Acute Pancreatitis

AP can lead to a spectrum of complications, ranging from local pancreatic issues to severe systemic

conditions. These complications significantly affect prognosis, with severe forms of AP associated with

h

igh morbidity and mortality. Complications are classified into local and systemic categories, with

some patients experiencing both concurrently.

1

. Local Complications

Local complications occur primarily in or around the pancreas and are more common in severe AP.

Acute Peripancreatic Fluid Collections:

Develop within the first 4 weeks of the disease.

These collections lack a defined wall and are typically sterile.

May resolve spontaneously or progress to pseudocysts or infected collections.
Pancreatic Pseudocysts:

Encapsulated fluid collections that develop >4 weeks after the onset of AP.

They are surrounded by a well-defined fibrous wall and contain pancreatic enzymes.
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. Complications of pseudocysts include rupture, hemorrhage, and infection.

. Symptomatic pseudocysts may require drainage via endoscopic, percutaneous, or surgical
approaches.

. Pancreatic Necrosis:

. A hallmark of severe AP, necrosis can involve pancreatic parenchyma, peripancreatic tissue, or
both.

. Sterile necrosis is usually managed conservatively, but infected necrosis requires intervention,

such as antibiotics and minimally invasive necrosectomy.

Infected necrosis increases the risk of sepsis and multi-organ failure.

Walled-Off Necrosis (WON):

Develops >4 weeks after AP as necrotic tissue becomes encapsulated.

Symptomatic WON may require drainage or necrosectomy.

Biliary Obstruction:

Inflammation or pseudocysts can compress the bile duct, leading to obstructive jaundice.

ERCP or stenting may be required.

Splenic, Portal, or Superior Mesenteric Vein Thrombosis:

Thrombosis can result from inflammation or compression by pseudocysts.

Complications include variceal bleeding and ischemia.

Hemorrhage:

Pancreatic necrosis may erode adjacent blood vessels, leading to gastrointestinal or

retroperitoneal bleeding.

. Vascular complications like pseudoaneurysm rupture often necessitate angiographic
embolization or surgery.

. Gastrointestinal Obstruction:

. Inflammation or pseudocysts can compress adjacent organs, causing gastric outlet or intestinal
obstruction.

2. Systemic Complications

Systemic complications arise from the systemic inflammatory response triggered by AP and are

common in severe disease.

Systemic Inflammatory Response Syndrome (SIRS):

SIRS is an early complication of severe AP caused by the release of inflammatory mediators.

It is characterized by fever, tachycardia, tachypnea, and leukocytosis.

Multi-Organ Dysfunction Syndrome (MODS):

Severe AP can lead to dysfunction in multiple organ systems:

Respiratory System: Acute respiratory distress syndrome (ARDS) due to increased vascular

permeability in the lungs.

. Renal System: Acute kidney injury (AKI) from hypovolemia, systemic inflammation, and

sepsis.

. Cardiovascular System: Hypotension and shock due to fluid loss, vasodilation, and myocardial
depression.

. Hepatic System: Jaundice and hepatic dysfunction may result from systemic inflammation and

biliary obstruction.

Sepsis and Infections:

Infected pancreatic necrosis or systemic bacterial translocation can lead to sepsis.

Sepsis is a major cause of mortality in severe AP.

Disseminated Intravascular Coagulation (DIC):

AP can activate the coagulation cascade, leading to widespread clot formation and bleeding
tendencies.

Hyperglycemia and Diabetes Mellitus:

Pancreatic endocrine dysfunction can cause transient or permanent diabetes.

Recurrent or severe AP increases the risk of chronic pancreatitis and diabetes.

Hypocalcemia:

Fat saponification during necrosis consumes calcium, leading to hypocalcemia, which may cause
tetany and cardiac arrhythmias.

. Metabolic Complications:
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. Hypertriglyceridemia, hyperglycemia, and acid-base imbalances, such as metabolic acidosis, are
common.

3. Late Complications

Late complications of AP typically develop weeks to months after the acute episode.

. Chronic Pancreatitis:

. Repeated episodes of AP may lead to chronic inflammation, fibrosis, and loss of pancreatic
function.

. Persistent Abdominal Pain:

. Chronic pain may result from fibrosis, nerve involvement, or complications like pseudocysts or

WON.

. Pancreatic Exocrine Insufficiency:

. Loss of pancreatic acinar cells reduces enzyme secretion, leading to malabsorption and
steatorrhea.

. Pancreatic Cancer:
. Chronic inflammation following recurrent AP episodes is a risk factor for pancreatic ductal
adenocarcinoma.
Current Management Strategies for Acute Pancreatitis
The management of AP has evolved significantly, focusing on supportive care, addressing the
underlying cause, and preventing or treating complications. Management is stratified based on disease
severity, as outlined in the Revised Atlanta Classification: mild, moderate, and severe AP. Below is a
detailed review of current strategies.
1. Initial Assessment and Triage
. Severity Assessment:
. The first step is identifying the severity of AP to guide treatment decisions. Clinical scoring
systems such as the APACHE II, Ranson’s criteria, or biochemical markers (e.g., CRP,
procalcitonin) are used.

. Imaging, such as CECT, is reserved for patients with severe disease or suspected complications.

. Hospitalization:

. Mild AP: May require brief hospitalization or outpatient care.

. Moderate to Severe AP: Requires hospitalization, often in an intensive care unit (ICU) for severe
cases.

2. Supportive Care

Supportive care is the cornerstone of AP management and aims to stabilize the patient and minimize
complications.

a. Fluid Resuscitation

. Early aggressive IV hydration with isotonic crystalloids (e.g., lactated Ringer’s solution) is
essential to maintain perfusion and prevent organ failure.

. Optimal hydration reduces the risk of necrosis and systemic complications.

. Guidelines recommend bolus fluids at 250-500 mL/hour, with reassessment of fluid
responsiveness using clinical and laboratory parameters (e.g., heart rate, urine output,
hematocrit).

b. Pain Management

. Pain is a predominant symptom in AP and is managed with parenteral opioids (e.g., morphine
or fentanyl).

. Non-opioid options, such as ketorolac, may be considered in mild cases.

. Regional nerve blocks (e.g., celiac plexus block) may be used for refractory pain.

c. Nutritional Support

. Early initiation of enteral nutrition within 4872 hours is preferred, using nasojejunal feeding

if necessary.

Enteral feeding helps maintain gut integrity, reduces bacterial translocation, and prevents

infections.

. Total parenteral nutrition (TPN) is reserved for patients who cannot tolerate enteral feeding.

3. Etiology-Specific Management

Addressing the underlying cause of AP is critical to prevent recurrence and manage complications.

a. Gallstone-Related AP

7>




Cholecystectomy:
Recommended during the same hospitalization for mild cases once the inflammation subsides.
For moderate to severe cases, cholecystectomy is delayed until recovery.
Endoscopic Retrograde Cholangiopancreatography (ERCP):
Urgent ERCP is indicated within 24-48 hours in patients with cholangitis or persistent biliary
obstruction.
. Routine ERCP is not recommended in gallstone pancreatitis without biliary obstruction.
b. Alcohol-Induced AP
. Abstinence from alcohol is crucial to prevent recurrence.
Referral for counseling and treatment programs for alcohol use disorder is often necessary.
c. Hypertriglyceridemia-Induced AP
Treated with insulin and/or heparin to reduce triglyceride levels acutely.
In severe cases, plasmapheresis may be required.
Long-term management includes lipid-lowering therapy (e.g., fibrates) and dietary
modifications.
d. Drug-Induced AP
. Discontinuation of the offending medication and supportive care are the primary strategies.
4. Management of Complications
Complications, especially in severe AP, require targeted interventions.
a. Sterile Pancreatic Necrosis
Managed conservatively with supportive care, including fluids and nutrition.
Intervention is unnecessary unless symptoms worsen or necrosis becomes infected.
. Infected Necrosis
Suspected in patients with fever, leukocytosis, and signs of sepsis.
Confirmed by imaging-guided fine-needle aspiration.
Managed with broad-spectrum antibiotics (e.g., carbapenems) targeting gut flora.
Minimally invasive techniques, such as endoscopic necrosectomy or percutaneous drainage,
are preferred over open surgery.
. Pseudocysts
Asymptomatic pseudocysts are monitored without intervention.
Symptomatic or complicated pseudocysts (e.g., infection, rupture) require drainage, typically via
endoscopic or percutaneous methods.
. Vascular Complications
Bleeding from pseudoaneurysms or thrombosis is managed with angiographic embolization or
surgery.

e o 0 0o T o o

e O

o

. Anticoagulation may be indicated for splenic vein thrombosis.

e. Systemic Complications

. Acute Respiratory Distress Syndrome:

. Managed with mechanical ventilation and lung-protective strategies.

. Acute Kidney Injury:

. Managed with hydration, diuretics, or renal replacement therapy if indicated.

. Disseminated Intravascular Coagulation:

. Treated with supportive measures and addressing the underlying cause.

5. Advanced and Emerging Therapies

. Anti-Inflammatory Therapies:

. Agents targeting cytokine pathways (e.g., IL-6 inhibitors) are being explored.

. Probiotic Therapy:

. Investigated for reducing gut bacterial translocation and infections, though evidence remains
inconclusive.

. Autophagy Modulators:

. Targeting autophagy pathways in acinar cells is under research.

6. Post-Acute Care

o Preventing Recurrence:

. Lifestyle modifications, including alcohol cessation, smoking cessation, and dietary changes.

. Long-term management of hypertriglyceridemia or gallstones.
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. Monitoring and Follow-Up:

. Regular imaging to monitor for late complications, such as pseudocysts or chronic pancreatitis.

. Assessment of pancreatic function, as chronic pancreatitis and diabetes mellitus are long-term
risks.

Conclusion
Acute pancreatitis is a complex and potentially life-threatening condition requiring prompt diagnosis
and tailored management. Advances in supportive care, minimally invasive interventions, and etiology-
specific treatments have significantly improved outcomes. Continued research into early diagnostic
markers and innovative therapeutic approaches holds promise for further reducing the burden of this
disease.
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