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Abstract

Exocrine pancreatic insufficiency (EPI) is a major cause of maldigestion and malnutrition, resulting from primary pancreatic diseases or
other conditions. As the prevalence of EPI continues to rise, accurate identification of its etiology has become critical for the diagnosis and
treatment of pancreatic secretory insufficiency. EPI can result from both pancreatic and non-pancreatic disorders. Pancreatic disorders
include acute and chronic pancreatitis, pancreatic tumors, cystic fibrosis, procedures that involve pancreatic resection, and other rare
causes. Non-pancreatic disorders of EPI include diabetes mellitus, celiac disease, inflammatory bowel disease, gastrointestinal and esoph-
agectomy surgery, as well as advanced patient age. This review aims to provide a comprehensive analysis of the literature on EPI etiology,
with a thorough overview to support its consideration as a potential diagnosis.
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Introduction

Exocrine pancreatic insufficiency (EPI) is a syndrome in which
pancreatic exocrine dysfunction and digestive function are im-
paired due to various reasons. Malabsorption occurs when pan-
creatic digestive enzyme levels in the duodenum drop by 5%-10%
below the normal enzyme output, resulting in symptoms, such
as steatorrhea (fatty stools), weight loss, abdominal pain, and
other digestive issues [1-3]. The symptoms of EPI include irritable
bowel syndrome [4], celiac disease [5], inflammatory bowel dis-
ease (IBD) [6], Zollinger—Ellison syndrome [/], and small intestinal
bacterial overgrowth [8, 9]. The persistence of symptoms impairs
the quality of life of patients [10-12].

The diagnosis of EPI currently relies on a comprehensive assess-
ment of dyspeptic/malabsorption symptoms, indicators of malnu-
trition, and the results of non-invasive pancreatic tests. The
combination of any two of these criteria allows a definitive diagno-
sis and the initiation of appropriate treatment [10]. Quantitative
methods for assessing pancreatic exocrine secretion can be cate-
gorized into direct and indirect approaches. Direct methods are
highly sensitive and specific but are invasive, costly, and time-
consuming, such as the collection of duodenal fluid following
secretin or cholecystokinin stimulation via probes or endoscopy.

Indirect methods, while less sensitive, are more cost-effective and
easier to implement [11, 13]. The fecal elastase test is the most
widely used non-invasive indirect method in routine clinical prac-
tice, requiring one collection of fecal samples and allowing the
continuation of pancreatic enzyme replacement therapy (PERT).
There is no consensus on the cut-off point for EPI diagnosis, but a
value of <200ug/g is commonly considered indicative. Lower con-
centrations suggest a higher likelihood of EPI, with concentrations
of <15ug/g demonstrating high sensitivity and specificity.
Conversely, concentrations of >500pug/g effectively rule out the
diagnosis of EPI [14]. EPI can be caused by both pancreatic and
non-pancreatic disorders. Pancreatic disorders include chronic
pancreatitis (CP), acute pancreatitis, pancreatic tumors, cystic
fibrosis, pancreatectomy, benign main pancreatic duct obstruc-
tion, and other less common causes [15-21]. Non-pancreatic disor-
ders include diabetes mellitus, celiac disease, IBD, gastrointestinal
surgery, and esophagectomy surgery [13, 20, 22-24].

The course of EPI is often insidious, with early diagnosis fre-
quently overlooked. This review summarizes the etiology of EP],
aiming to assist clinicians in recognizing potential instances of EP],
thereby enabling early diagnosis and timely treatment to ultimately
improve patients’ quality of life and nutritional status.
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Pancreatic disorders
Acute pancreatitis and EPI

Acute pancreatitis is one of the most common causes of EPI.
Acute pancreatitis refers to a condition that is characterized by
the abnormal activation of pancreatic enzymes, leading to auto-
digestion of the pancreas and surrounding organs, primarily
manifesting as local inflammatory response of the pancreas, and
potentially resulting in organ dysfunction. Acute pancreatitis is
typically caused by stones, alcohol consumption, or endoscopic
retrograde cholangiopancreatography. This leads to pathological
changes in cells and cellular organelles, ultimately triggering lo-
cal inflammation that results in EPI. The global incidence of
acute pancreatitis is ~34 cases per 100,000 people [25]. The prev-
alence of EPI after acute pancreatitis is 29% [26]. According to a
meta-analysis of 32 studies involving 1,495 patients, the overall
occurrence rate of EPI was found to be 19% after mild acute pan-
creatitis [27]. Relevant study indicates that approximately one-
third of patients with severe acute pancreatitis develop EPI—a
proportion that is significantly higher than that observed in
patients with mild acute pancreatitis who develop EPI [28]. Over
time, the incidence of EPI decreased, suggesting gradual recover-
ies of pancreatic exocrine function in patients who underwent
surgery for severe acute pancreatitis. It should be noted that the
risk of developing EPI is higher in cases of alcoholic pancreatitis
or necrotizing pancreatitis than in biliary pancreatitis or other
causes of acute pancreatitis [27]. Possible mechanisms behind
EPI after acute pancreatitis may involve (i) obstruction of the
pancreatic juice outflow tract, (ii) impaired pancreatic enzymes
synthesis, and (iii) reduced trypsin production stimulation. EPI
could result from severe acute pancreatitis, in which extensive
pancreatic necrosis causes loss of pancreatic parenchyma and
function, as demonstrated by one study (Figure 1) [29].
Meanwhile, EPI could develop in cases of mild acute pancreatitis
due to reduced enzyme secretion from pancreatic cells and ob-
struction of the pancreatic duct [29]. Regular monitoring of
patients is essential, as both exocrine and endocrine pancreatic
insufficiency can arise after acute pancreatitis [30]. Endocrine
pancreatic insufficiency can also contribute to EPI, which will be
discussed in later sections. The co-occurrence of Acute pancrea-
titis and EPI is often overlooked, with limited research available
and significant under-recognition among clinicians. This leads to
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malnutrition and a significant decline in quality of life post-
discharge, severely impacting patients’ overall well-being [31].
Therefore, both severe and mild acute pancreatitis require moni-
toring for EPI and should be treated actively.

CP and EPI

CP is a progressive chronic inflammatory disease of the pancre-
atic tissue, primarily caused by genetic and environmental fac-
tors. The pathological features include atrophy, destruction of
pancreatic acinar cells, and interstitial fibrosis [32]. Clinically, it
is characterized by both exocrine and endocrine pancreatic insuf-
ficlency and recurrent upper abdominal pain, and may be ac-
companied by pancreatic duct stones, pancreatic parenchymal
calcification, ductal stenosis, irregular ductal dilation, and pseu-
docyst formation. The disease is persistent and refractory, often
requiring lifelong treatment, which significantly impairs the
quality of life for patients. CP can be classified into several cate-
gories based on its etiological factors: chronic calcific pancreati-
tis, which is caused by alcohol, genetics, hyperlipidemia,
hypercalcemia, idiopathic, or drug factors; chronic obstructive
pancreatitis, which is caused by duodenal papillary stenosis,
pancreas divisum, pancreatic injury, and other factors; chronic
inflammatory pancreatitis, which is caused by vascular or dia-
betic factors; and autoimmune pancreatitis, which is caused by
sclerosing cholangitis, primary biliary cirrhosis, or Sjogren’s syn-
drome. Research reports indicate that 42%-99% of patients with
CP suffer from EPI [33-37]. Growing research is uncovering the
underlying causes of EPI and CP [18, 38, 39]. Chronic episodes of
inflammation result in significant tissue fibrosis, causing a de-
cline in pancreatic parenchyma and reduced secretion of
enzymes from the pancreas.

Five to 10 years after the development of CP, severe EPI may oc-
cur [40]. CP combined with EPI reduces fat absorption, including es-
sential fatty acids, and the absorption of fat-soluble vitamins A, D,
E, and K, as well as calcium, magnesium, zinc, thiamine, and folate
[41]. Consequently, CP patients may exhibit various nutritional defi-
ciencies and clinical symptoms due to the degree of EPI and dietary
factors. Severe EPI symptoms, such as steatorrhea, diarrhea, flatu-
lence, and weight loss, may occur when fecal fat excretion exceeds
7g/d [42]. Untreated severe EPI and prolonged malnutrition can

EPI in common pancreatic diseases
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Figure 1. Pathological changes in EPI due to pancreatic diseases. (A) Normal exocrine pancreatic function, illustrating a non-obstructed state. (B)
Schematic representation of EPI mechanisms in common pancreatic diseases (including pancreatitis, cystic fibrosis, pancreatic cancer, pancreatic

resection, and loss of pancreatic parenchyma).
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lead to other health issues [43], increasing the risk of cardiovascular
diseases and infections [44, 45].

Tumor-induced EPI

Malnutrition in pancreatic cancer patients is significantly influ-
enced by EPI [46]. Tumor-induced EPI can arise from the primary
pancreatic duct obstruction, gland fibrosis, and the depletion of
pancreatic exocrine tissue [15]. Tumor-induced EPI leads to re-
duced pancreatic enzymes production or hindered pancreatic
enzymes transportation to the duodenum (Figure 1). The exo-
crine secretion volume in patients with pancreatic head cancer is
significantly lower than that in patients with pancreatic body or
tail cancer [47], primarily due to the degree of pancreatic duct ob-
struction and the amount of pancreatic tissue resected during
surgery [48]. The degree of pancreatic blockage increases in di-
rect proportion to the extent of obstructions in the pancreatic
duct. Reports indicate that 66%-92% of pancreatic cancer
patients experience dyspepsia and inadequate enzyme produc-
tion [49-51]. Among these patients, ~75% experience fat malab-
sorption, while protein malabsorption affects 50% of patients
[52]. These data confirm that EPI is prevalent in unresectable
pancreatic cancer.

Cystic fibrosis of pancreas and EPI

Cystic fibrosis (CF) is a genetic disorder that is caused by muta-
tions in the gene that encodes the chloride ion channel, leading
to dysfunction of the cystic fibrosis transmembrane conductance
regulator (CFTR) and affecting multiple body systems [19]. The
CFTR protein transports bicarbonate and chloride across the top
layer of secretory epithelia, particularly in the sweat gland, air-
way, gastrointestinal tract, and pancreas. CFTR-mediated chlo-
ride and bicarbonate in pancreatic ducts alkalinizes the ductal
fluid, neutralizes peptic acid, and optimizes pH for digestive en-
zyme activity [53]. The CFTR malfunction gene leads to a reduc-
tion in the volume of fluid in the cavity and a decrease in the pH
value, as well as the formation of protein deposits in the duct
cavity and the impairment of normal acinar cell function.
Blocked ducts cause a buildup of pancreatic proteins, elevating
blood proteins levels such as trypsinogen. Pancreatic destruction
is ultimately caused by the persistence of duct obstruction, fibro-
sis, inflammation, and infiltration of adipose tissue [54]. Waters
et al. found that 63% of infants with CF had exocrine insufficiency
at birth and nearly 20% with pancreatic sufficiency developed in-
sufficiency within the following 36 months [55].

A study was carried out on 1,000 CF patients and compared
the results of untreated EPI over a long term. The study found
that patients on a high-fat diet and higher doses of external pan-
creatic enzymes had better outcomes compared with those who
were on a low-fat diet with a low pancreatic enzyme regimen
[56]. All individuals who are diagnosed with CF, regardless of age,
should undergo testing for pancreatic insufficiency as soon as
possible [57, 58]. The management of pancreatic insufficiency in
CF patients requires lifelong treatment. The cornerstone of ther-
apy involves providing age-appropriate education throughout the
lifespan, emphasizing the importance of good nutrition in
extending CF survival and the effective use of PERT.

Post-pancreatic surgery and EPI

Figure 1illustrates that EPI and dyspepsia can arise from alterations
in the anatomical composition and physiological conditions subse-
quently to pancreatic surgery. Pancreatic tissue loss, cholecystoki-
nin production reduction due to duodenectomy, and asynchronous
gastric and pancreatic functions are the key factors that contribute
to post-operative EPI [59, 60]. In a prospective study of 227

pancreatic surgery patients, 94 who had no preoperative exocrine
dysfunction developed EPI after surgery [61]. Based on a study that
involved 10 patients with malignant periampullary tumors who
underwent Whipple surgery, the assessment of exocrine pancreatic
function was conducted >6 months post-operatively [62]. The find-
ings showed that all patients had significant EPI, with six having fe-
cal elastase-1 of <15 ug/g. Furthermore, there were also findings of
deficiencies in vitamins D, A, E, zinc, selenium, and iron, which are
essential fat-soluble vitamins and trace elements. Matsumoto et al.
analysed data from 138 patients who underwent pancreaticoduo-
denectomy that was performed by the same surgeon [50]. Of these
patients, 94% underwent a pylorus-preserving pancreaticoduode-
nectomy procedure, with most developing EPI within a 1-year
follow-up. A study that involved 133 patients post-pancreatic sur-
gery revealed variations in the incidence of EPI among patients with
different disease types and surgical procedures. Specifically, 94% of
the patients who underwent surgery for pancreatitis and 89% of
those who underwent surgery for malignant pancreatic tumors de-
veloped EPI post-operatively. EPI occurred in all patients who
underwent total pancreatectomy and in the majority of those who
underwent partial pancreatectomy, indicating a significant impact
of post-operative pancreatic remnant volume on the development
of EPI [63].

The pancreas has strong compensatory mechanisms. Fat leak-
age occurs exclusively in patients who undergo pancreatic sur-
gery and whose intestinal lipase levels drop to <10% of normal
levels. Hence, assessing EPI solely on the presence of steatorrhea
is not reliable. EPI can manifest before and after pancreatic sur-
gery, with varying underlying factors. Although there is limited
research on EPI in patients who have undergone pancreatic sur-
gery, the connection between EPI and post-operative outcomes in
pancreatic surgery patients is undeniable. Large-scale, prospec-
tive, multicenter studies are required to collect patients’ clinical
and laboratory data both before and after surgery. In conclusion,
EPI s a frequently overlooked complication of pancreatic surgery
that significantly affects both the quality of life and life expec-
tancy of patients.

Other causes in pancreatic disorders and EPI

Other causes of EPI in pancreatic disorders include Shwachman-
Diamond syndrome (SDS), Johanson-Blizzard syndrome, and
Pearson syndrome. SDS is a rare autosomal recessive genetic dis-
order and the second-most common genetic factor of EPI [64].
SDS is a disease that affects multiple systems, with patients typi-
cally presenting with congenital abnormalities, bone marrow
defects, EPI, and short stature. However, the clinical symptoms
of SDS can also affect other systems, such as cardiovascular and
gastrointestinal systems, among others [65]. In some cases, the
disease leads to EPI as acinar cells are replaced by large amounts
of fat [66]. Two-thirds of patients exhibit dysplasia and, even
with sufficient PERT, the dysplasia generally does not improve.
Over time, individuals who are diagnosed with SDS tend to de-
velop myelodysplasia and leukemia. Frequent infections often
lead to mortality. Treatment for EPI that is caused by other
diseases is not specific. It involves oral administration of exoge-
nous pancreatic enzyme preparations, fat-soluble vitamins (A, D,
E, K), and trace elements, as well as the use of low-fat formula
milk, to improve digestive function and nutritional status [67].
Nonetheless, there are still few reports on the association
between SDS and EPI, and further research is needed to under-
stand its pathogenesis.

Johanson-Blizzard syndrome is caused by UBR1 gene muta-
tions and is an uncommon disorder with autosomal recessive in-
heritance, which results in the destruction of pancreatic acini
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during fetal development. Common clinical symptoms include
EPI, multiple birth defects, underactive thyroid, and developmen-
tal delays [68]. It is suggested that mutated UBR1 may disrupt the
breakdown of proteins and cause the accumulation of unfolded
proteins in the endoplasmic reticulum, which in turn causes en-
doplasmic reticulum stress. In Johanson-Blizzard syndrome
patients, the quantitative tests for pancreatic function show a
notable decrease in enzyme secretion, while anion outputs
are reduced and fluid preservation is observed [69]. Furthermore,
the serum trypsinogen concentration is markedly below nor-
mal ranges.

Pearson syndrome, which was first reported in 1979 by
Pearson, is a rare disorder that is caused by defects in oxidative
phosphorylation due to mutations in mitochondrial DNA72. The
primary clinical features of Pearson syndrome include EPI, resis-
tant sideroblastic anemia, and the vacuolization of bone marrow
precursors. Infants with Pearson syndrome universally exhibit
EPI. The pancreas of the patients exhibits histopathological fea-
tures that include the absence of acinar cells, which are replaced
by connective tissue and blood vessels. Nevertheless, assess-
ments of pancreatic function have revealed reduced acinar activ-
ity and compromised secretion of fluids and electrolytes [70, 71].

Non-pancreatic disorders

Non-pancreatic conditions that contribute to an increased risk of
developing EPI encompass diabetes mellitus, celiac disease, IBD,
gastrointestinal surgery, esophagectomy surgery, and advanced
age of the patient.

Diabetes and EPI

Diabetes, which is closely related to the pancreatic exocrine and
endocrine systems, is a significant risk factor for EPI. Endocrine
pathology causes damage to exocrine function and vice versa.
When using fecal elastase-1 as the diagnostic criterion, the prob-
ability of EPI occurrence is significantly higher in type 1 diabetes
patients compared with type 2 diabetes patients. The measure-
ment results from fecal elastase-1 indicate that the prevalence of
EPI among patients with type 1 diabetes is an average of 40%
whereas, among patients with type 2 diabetes, it is an average of
27% [72]. The presence of exocrine pancreatic dysfunction has
been linked to all forms of diabetes [73]. The potential etiologies
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of EPI in both type 1 and type 2 diabetes are diverse, including
(i) autoimmune destruction of pancreatic cells, (ii) absence of the
nourishing impact of insulin on acinar cells, (iii) impairment of
microvessels in exocrine tissues, and (iv) damage to the entero-
pancreatic reflex resulting from diabetic neuropathy (Figure 2)
[22, 60]. In patients with diabetes, microangiopathy may result in
a reduction in blood flow to the pancreas, which can lead to
arterial damage and, ultimately, the development of pancreatic
fibrosis [74].

Celiac disease and EPI

Celiac disease (CD) is a primary malabsorption syndrome that is
characterized by small intestinal mucosal lesions caused by in-
tolerance to gluten (gliadin). Its main symptoms include chronic
diarrhea, abdominal pain, anemia, edema, and weight loss. The
underlying mechanisms of EPI in CD remain poorly understood
and appear to involve multiple factors; the worldwide incidence
of CD is 1%-2% [/5, 76]. The adverse response of the atrophic in-
testinal mucosa epithelium to the intestine contents after eating
could be a primary mechanism. This response alters the produc-
tion, retention, and release of gastrin and cholecystokinin, which
are powerful triggers for pancreatic secretion. In a study on the
structure of the pancreatic parenchyma via magnetic resonance
imaging (MRI), no morphological abnormalities were detected in
individuals with EPI who had CD, indicating that the cause of EPI
is a functional deficiency in the secretion of pancreatic enzymes
[77]. Another study that was conducted by Leeds et al. at a single
center found that low levels of fecal elastase were frequently ob-
served in CD patients with chronic diarrhea, which further sup-
ports the presence of EPI [78]. CD is identified by both
gastrointestinal and non-gastrointestinal symptoms, including
EPI, which is observed in several individuals with CD. Some
patients with CD experienced EPI, which was usually temporary
and resolved by adopting a gluten-free diet [79, 80]. According to
diagnostic tests, it was found that 12% of patients with CD and
chronic diarrhea, who were on a gluten-free diet, had EPI [81].
Some studies have shown that the prevalence of EPI in untreated
patients with chronic diarrhea ranges from 4% to 15.6%. The sig-
nificant variation in these figures may be attributed to the small
sample sizes [77, 78, 82].
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Figure 2. Mechanisms of EPI in diabetic patients. (A) Normal pancreatic tissue and the normal state of exocrine enzymes. (B) Significant reduction in

exocrine enzymes in diabetic patients.
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IBD and EPI

Crohn’s disease and ulcer colitis (UC) are both IBD, which are
chronic immune-mediated gastrointestinal conditions that are
characterized by recurrent inflammation of the gastrointestinal
tract [83]. These conditions arise due to an abnormal immune re-
action and an inability to tolerate the normal bacteria in the
intestines. According to autopsy studies, pancreatic lesions were
present in 38% of patients with Crohn’s disease and 53% of
patients with UC. However, there was no historical indication of
pancreatitis [84]. Research has shown that patients with IBD
have a higher risk of developing EPI compared with the general
population. Specifically, ~14% of patients with CD and 22% of
patients with UC have fecal elastase levels that are <200ug/g, in-
dicating that they may have experienced EPI [85]. Potential
causes of EPI in Crohn’s disease include increased production of
pancreatic autoantibodies, reflux of the duodenum, and de-
creased secretion of hormones. Around 33% of individuals with
Crohn’s disease have autoantibodies that target pancreatic ele-
ments [86], suggesting that exocrine dysfunction that leads to EPI
may be caused by immune-mediated mechanisms. In patients
with Crohn’s disease and UC, there may be alterations in the
pancreatic duct that could impede the flow of enzyme secretion
[87]. In conclusion, the secretion of intestinal hormones may be
reduced due to scarring or inflammation, resulting in a lack of
stimulation for the pancreas [88]. UC and Crohn’s disease are im-
portant causes of EPI in gastrointestinal diseases.

Gastrointestinal surgery and EPI

Secondary EPI refers to the condition in which EPI occurs following
non-pancreatic gastrointestinal surgeries despite the preservation
of pancreatic parenchyma. Gastrointestinal surgery can disrupt the
complex series of processes that regulate normal digestion and ab-
sorption. Approximately 80% of patients experience maldigestion
after undergoing surgery on the gastrointestinal tract, with EPI po-
tentially playing a role in the development of this condition [59]. A
study revealed that nearly all patients experienced severe EPI fol-
lowing complete gastrectomy [89]. All individuals who had under-
gone a partial gastrectomy underwent steatorrhea [90]. A study
evaluated the efficacy of PERT in 52 hospitalized patients who de-
veloped severe steatorrhea following total gastrectomy. The
patients underwent a 14-day treatment with either pancreatic
enzymes or a placebo. The results indicated that PERT did not pro-
duce significant differences between the placebo group and the
pancreatic enzyme treatment group in terms of bowel habits, body
mass index, or fat malabsorption [91]. Epigastric and modified pan-
creatic enzymes and levels of gastrointestinal hormones have been
observed following complete or partial gastrectomies [92, 93]. After
the surgery, patients experienced a decrease in cholecystokinin se-
cretion from the duodenum, leading to reduced pancreatic stimula-
tion and contributing to EPI [59]. Some studies examined the
exocrine pancreatic function and digestion process after restrictive
and malabsorptive bariatric surgery. The findings showed that bar-
latric surgery significantly impacts digestion, with approximately
one-third of patients developing EPI after the operation [92-94].
Certain mechanisms related to the pancreas also contribute to the
development of EPL In a study, 10 patients (16%) who underwent
esophagectomy experienced weight loss and developed symptom-
atic EPI, including diarrhea and steatorrhea, indicating a connection
between esophagectomy and EPI [95]. Under normal physiological
conditions, the synthesis and secretion of exocrine pancreatic
enzymes (such as lipase, amylase, and trypsin) by acinar cells are
regulated by a complex interplay of neural, endocrine, and para-
crine mechanisms in response to gastrointestinal distension and

food intake. Factors such as reduced gastric capacity, vagal dener-
vation, altered ductal dynamics, and the presence of pyloroplasty
may influence the delivery of chyme to the duodenum and poten-
tially play a role in this process. After esophageal resection, the exo-
crine pancreatic function may decline due to reduced hormonal
and neural stimulation [95, 96]. Moreover, the alteration in anat-
omy after esophagectomy can lead to insufficient blending of
chyme and pancreatic enzymes, further impacting exocrine pan-
creatic function [96, 97].

Other causes in non-pancreatic disorders and EPI

Other causes of EPI in non-pancreatic disorders include age-
related exocrine pancreatic dysfunction, drug-induced EPI, as
well as uncommon factors, such as diffuse pancreatic serous cys-
tic neoplasm and chronic giardiasis. In a research that involved
elderly participants (aged 60 to >79years) without e diabetes or
gastrointestinal disorders, the levels of fecal elastase-1 showed a
negative correlation with age. Individuals who were >70years of
age had significantly lower fecal elastase levels than those in the
control group who were aged 20-28 years [98].

Itis reported that several drugs may have the potential to trig-
ger EPI, especially immunosuppressive drugs. Examples include
nivolumab [99], sorafenib [100], and pembrolizumab [101]. The
possibility of EPI was taken into account due to the impact of ad-
verse reactions on the functioning of the pancreas caused by im-
munotherapy medications.

Diffuse pancreatic serous cystic neoplasm has also been
reported to cause EPI [21]. The major mechanism of EPI is ob-
struction of the pancreatic duct. A case report noted that chronic
glardiasis is a rarely identified factor for EPI, though its exact
mechanism remains unclear [102].

Summary

Many diseases can lead to the development of EPI and affect the re-
covery of the underlying condition, ultimately reducing the quality
of life for patients. In most cases, EPI is associated with the pan-
creas itself, such as in acute or CP, pancreatic tumors or obstruc-
tions, and pancreatic surgery. Additionally, non-pancreatic
diseases, including diabetes, IBD, and gastrointestinal surgery, may
also trigger EPL. The diagnosis of EPI primarily relies on symptoms
and the assessment of pancreatic exocrine function. Various meth-
ods are available for evaluating pancreatic exocrine function, with
fecal elastase testing being the most commonly used. Due to its of-
ten insidious progression, EPI is frequently overlooked. This article
has provided guidance for the identification and early diagnosis of
EPI, enabling early detection and treatment, and ultimately improv-
ing patients’ quality of life and nutritional status.
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