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Acute pancreatitis and diabetes mellitus: a review

Allyson Richardson' and Walter G. Park?

Departments of ‘Internal Medicine
and *Gastroenterology and
Hepatology, Stanford University
Medical Center, Stanford, CA, USA

Received: September 14, 2020
Accepted: November 2, 2020

Correspondence to

Walter G. Park, M.D.
Department of Gastroenterol-
ogy and Hepatology, Stanford
University Medical Center,
300 Pasteur Drive, Endoscopy,
Ho206B, Stanford, CA 94305,
USA

Tel: +1-650-723-4102

Fax: +1-650-723-5488

E-mail: wgpark@stanford.edu
https://orcid.org/oooco-0001-
8187-4188

Diabetes following acute pancreatitis (AP) is becoming increasingly recognized.
It is unclear what subtype of diabetes mellitus (DM) occurs; however, type 3c
diabetes mellitus (T3¢cDM) is gaining increasing recognition. T3¢DM has differ-
ing pathophysiology than other subtypes of DM and therefore differing disease
course and treatment. Current studies have examined the incidence and prev-
alence of DM following AP, and meta-analyses have shown around 15% develop
DM at 1 year with an increasing proportion developing DM at 5 years. It has been
observed that some patients have transient hyperglycemia following AP episode
with a subset developing persistent impaired glucose metabolism; however, the
exact timeline is not well defined. The data on risk factors for developing DM
after AP is limited and mixed; however, it is likely that severity of AP may impact
the propensity to develop DM. Screening guidelines have not been established
following AP; however, screening 1-year post-event will likely capture a sizable
proportion of newly developed DM. The endocrine and exocrine pancreas are
closely linked, and studies have found significant overlap in dysfunction of both
after AP. Finally, there are some data to suggest that diabetes predisposes patients
to structural changes in the pancreas and increased risk of developing AP.
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INTRODUCTION

other sub-types, namely diabetes related to disorders of
the exocrine pancreas.

Acute pancreatitis (AP) is common, and over the past de-
cade there has been a trend towards increased number
of admissions, but lowered mortality [1,2]. Specifically,
in the United States, AP is responsible for 250,000 ad-
missions each year and has shown an increase in 20% of
admissions over the past 10 years [3]. The vast majority
(80%) of admissions are mild, self-limited disease; how-
ever, long term consequences are still present [4]. One of
those complications is endocrine dysfunction, and spe-
cifically impaired glucose metabolism or diabetes.
Diabetes is prevalent and its burden is felt worldwide.
According to the World Health Organization, it affects
around 422 million adults worldwide [5]. Type 2 diabetes
mellitus (T2DM) is the most common sub-type; howev-
er, more and more recognition has been given towards
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Diabetes of the exocrine pancreas or type 3c diabetes
mellitus (T3¢cDM) is increasingly common and also un-
der-recognized by providers [6]. One study found it to
be more prevalent than type 1 diabetes mellitus (T1DM)
[7], and T3cDM accounts for 5% to 10% of diabetes in the
western population [8]. Furthermore, there is a well-es-
tablished relationship between diabetes and chronic
pancreatitis [9] as well as pancreatic cancer [9,10] but
there is more and more emerging evidence for the asso-
ciation of diabetes with AP [11].

The goal of this review is to: summarize the existing
literature on prevalence, natural history, risk factors of
impaired glucose metabolism after AP; to explore the
relationship with exocrine insufficiency; to discuss the
potential bi-directional relationship between diabetes

pISSN 1226-3303
elSSN 2005-6648
http://www.kjim.org


http://crossmark.crossref.org/dialog/?doi=10.3904/kjim.2020.505&domain=pdf&date_stamp=2021-01-01

KJIM™

and AP; as well as to discuss the role of screening, diag-
nosis and treatment of diabetes in this cohort.

DIABETES OF THE EXOCRINE PANCREAS

Though it is not well established what sub-type of di-
abetes mellitus (DM) develops after AP, special con-
sideration should be given to diabetes of the exocrine
pancreas. Diabetes of the exocrine pancreas, otherwise
known as T3¢DM or “secondary pancreatic diabetes,” is
an established clinical entity that is often under-recog-
nized [11]. In a 2017 study, looking retrospectively at pop-
ulation level data from England, diabetes following pan-
creatic disease was more common than TiDM. Upon
further analysis, the vast majority of those cases (87.8%)
were identified as T2DM by clinicians [7]. T3¢cDM is
more commonly characterized in the setting of chronic
pancreatitis and pancreatic cancer as well as cystic fibro-
sis, hemochromatosis and prior pancreatic surgery [9].
It is less well characterized in AP, though still thought
to occur [11].

Classification of T3¢DM is important, as the proposed
pathophysiology for T3cDM differs from TiDM and
T2DM. The proposed mechanism involves inflamma-
tion, fibrosis, and sclerosis of pancreatic endocrine tis-
sue (including cells that secrete glucagon, somatostatin,
and pancreatic polypeptide), which leads to a reduction
in total number of insulin producing islet cells and al-
teration of their function [11]. T3cDM affects all cells
in the islets of Langerhans and therefore has features
of both insulin resistance and insulin deficiency. Fur-
thermore, several additional hormones are affected in-
cluding glucagon, pancreatic polypeptide, incretin, adi-
pokines (in the AP episode) leading to a unique clinical
entity. This is characterized by a patient who has risk for
hyperglycemic and hypoglycemic events with increased
insulin requirements early in the disease course, but de-
creased risk of diabetic ketoacidosis [11].

The long-term management also differs in T3cDM.
One study followed patients for up to 13 years and dif-
ferentiated impaired glucose metabolism into T2DM
and T3cDM. They found that all of the patients who
had T3cDM eventually required insulin, where as those
diagnosed with T2DM were predominantly controlled
by oral medications [12]. This observation supports the
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proposed mechanism that T3¢DM is due to inflamma-
tion, scarring and islet loss, leading to less insulin secre-
tion, rather than predominant insulin resistance found
in T2DM.

DIAGNOSTIC CRITERIA

The diagnosis of T3cDM has been difficult to distill.
Currently similar diagnostic criteria for T2DM exist in-
cluding: clinical symptoms of hyperglycemia and glu-
cose of = 200 mg/dL or asymptomatic individuals with
at least two abnormal biochemical tests: fasting glucose
=126 mg/dL, 2-hour glucose = 200 mg/dL after 75-g oral
glucose ingestion, or hemoglobin Aic (HbA1c) = 6.5% [13].
However, the role of pancreatic dysfunction in diagnosis
of T3cDM remains controversial. Many etiologies exist
leading to T3¢DM including: acute and chronic pancre-
atitis, pancreatic cancer, cystic fibrosis, hemochroma-
tosis, etc. [11]. This makes including criteria based on
pancreatic dysfunction and etiology difficult given the
heterogeneity in disease and variable progression to
T3cDM. For example, patients post-pancreatectomy
may have an abrupt onset of T3cDM, whereas those with
AP may have more subtle, slower progression.

Others have proposed targeting the characteristics
specific to T3cDM which included: impaired beta cell
function, lack of insulin resistance, deficiency of lip-
id-soluble vitamins A, D, E, and K, and impaired release
of glucagon-like peptide-1 and pancreatic polypeptide
[11]. Specifically, Ewald and Bretzel [14] proposed the fol-
lowing diagnostic criteria: (all of the following must be
met)

- A diagnosis of diabetes mellitus

- Evidence of exocrine pancreatic insufficiency (fecal
elastase 1 [FE1] < 200 pg/g or abnormal direct func-
tion testing)

- Abnormal pancreatic imaging (endoscopic ultra-
sound, magnetic resonance imaging, and computed
tomography)

- Absence of T1iDM associated autoimmune markers
(antibodies against glutamine acid decarboxylase, is-
let cell antigen, or insulin) [14].

These criteria have undergone criticism for being par-

ticularly difficult to implement clinically [15]; however,
they provide a potentially more specific approach to di-
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agnosing T3cDM.

Finally, another study measured baseline and post-
stimulation insulin and C peptide levels as a distin-
guishing marker for insulin resistance versus beta cell
destruction. Amongst the small number of patients in
the study, they found a trend towards lower C peptide
and insulin levels in those who had severe AP (compared
to mild disease); however, they also found an increase
in C peptide and insulin levels in those who developed
DM in general [16]. In general, the wide range of diseases
that lead to T3¢DM and the variable timeline of disease
development makes it difficult to have clear cut diag-
nostic criteria. Currently, it is favored to first establish
a diagnosis of DM, and then to pay particular attention
to a patient’s pre-disposing conditions, namely, disease
of the pancreas, to determine if their pathology more
closely aligns with T3cDM versus other subtypes (T1DM
or T2DM). Careful delineation of T3¢DM from other
subtypes is important to ensure optimal follow-up and
treatment [7].

INCIDENCE/PREVALENCE

As a self-limiting disease, the concept that AP could lead
to diabetes is one that is of increasing interest. Sever-
al studies have attempted to characterize the incidence
and/or prevalence of new onset diabetes following a
single AP event. These studies range from small, sin-
gle-center cohorts to population level data to meta-anal-
yses (Table 1) [12,16-48]. The incidence and prevalence
vary widely in these studies. These differences likely
stem from study design bias including but not limited
to variable follow-up periods and tertiary referral bias.

An important study worth explicitly noting was a me-
ta-analysis conducted in 2014 that showed an incidence
of DM after 1 year of 15% and up to 23% after 5 years.
This study specifically looked at incidence following
the first episode of AP. Furthermore, the investigators
subdivided impaired glucose metabolism into pre-DM,
DM, and DM treated with insulin and found a pooled
prevalence of 16%, 23%, and 15%, respectively over their
study period [17].

Another meta-analysis conducted in 2019 showed
a similar pooled incidence of 23% [18]. Upon further
sub-analysis, the investigators found the pooled inci-
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dence within 5 years was 20% and after 5 years was 37%,
showing a trend for increased development of endo-
crine dysfunction over time. This analysis, compared to
the 2014 meta-analysis, used many of the same studies
and also included additional studies up to 2017. Though
there was heterogeneity in the data, it was similar to the
previous meta-analysis and provides compelling evi-
dence of incidence of DM following AP.

Other studies, however, show that DM is less com-
mon. Specifically, a large population-based study con-
ducted using a national database in Taiwan showed
only 5% developed endocrine dysfunction over a greater
than 1 year follow-up period [19]. Various other studies
show a wide range of incidence/prevalence. These stud-
ies have variable sample sizes, follow-up intervals and
patient demographics, and exclusion criteria. Further-
more, some studies combined pre-diabetes and diabe-
tes, whereas others separated these values. Finally, as
physicians underrecognize T3cDM, the diagnostic cri-
teria used in these studies varied making it difficult to
compare results [6].

Given the data collected so far, it is difficult to ignore
that a significant proportion of patients develop some
form of impaired glucose metabolism after an episode
of AP. The large meta-analyses have consistently shown
close to a quarter of patients are diagnosed with diabetes
at the 5-year mark, with the potential for even a great-
er portion after 5 years. Further studies are needed with
strict inclusion and exclusion criteria as well as further
characterization of what subtype of DM develops, to
better characterize impaired glucose metabolism in this
cohort.

NATURAL HISTORY

It is a known phenomenon that hyperglycemia occurs
after critical illness [49]. When the body is under stress,
especially in the setting of acute illness, it releases cor-
tisol which stimulates gluconeogenesis in the liver and
limits the uptake of glucose in the peripheral tissues
leading to relative insulin resistance [50]. A study exam-
ined this phenomenon and found following Intensive
Care Unit stay, stress induced hyperglycemia occurred
in 17% of patients but only 4.8% of patients went on to
develop T2DM. AP, leads to a similar acute illness and
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Table 1. Characteristics of studies examining DM after acute pancreatitis episode

. Sample  Proportion with Mean I.ncluded

Study Year Study design size DM fol.low-up in met..el-
period, mo  analysis
Das et al. [17] 2014  Systematic review/ 1,102 15% (at 12 mo), 23%
meta-analysis pooled prevalence
Zhi et al. 18] 2019  Systematic review/ 13,894 23% (pooled)
meta-analysis

Johansen et al. [25] 1972 Prospective cohort 22 4 (18%) 24 1,2
Olszewski et al. [26] 1978  Prospective case control 25 7 (28%) 12 1,2
Seligson et al. [27] 1982  Prospective cohort 9 2 (22%) 63 1,2
Angelini et al. [28] 1984  Prospective cohort 19 1(5%) 25, 40% 1,2
Eriksson et al. [29] 1992  Prospective cohort 36 19 (53%) 74 1,2
Doepel et al. [30] 1993  Prospective cohort 37 20 (54%) 74 1,2
Angelini et al. [31] 1993  Prospective cohort 118 9 (8%) 53 1,2
Malecka-Panas et al. [32] 1996  Retrospective cohort 47 8 (16%) 48-84 2
Appelros et al. [33] 2001  Prospective cohort 35 15 (43%) 83 1,2
Malecka-Panas et al. [34] 2002  Prospective cohort 82 15 (16%) 56 1,2
Ibars et al. [35] 2002  Prospective cohort 55 6 (11%) 1,6,12° 1,2
Halonen et al. [36] 2003  Prospective cohort 145 68 (47%) 66 1,2
Boreham et al. [37] 2003  Prospective cohort 23 4 (17%) 3 1,2
Szentkereszty et al. [38] 2004 Prospective cohort 22 3 (14%) 38 1,2
Hochman et al. [39] 2006  Prospective cohort 25 8 (19%) 24,36% 1,2
Kaya et al. [40] 2007  Prospective cohort 112 13 (21%) 12 1,2
Yasuda et al. [41] 2008  Prospective cohort 41 16 (39%) 56 1,2
Gupta et al. [42] 2009 Prospective cohort 30 6 (20) 31 1,2
Pelli et al. [43] 2009 Prospective cohort 46 5 (11%) 23 1.2
Andersson et al. [10] 2010 Prospective cohort 39 9 (23%) 45 1,2
Uomo et al. [44] 2010  Prospective cohort 38 6 (16%) 179 1,2
Garip et al. [45] 2013  Retrospective cohort 96 33 (34%) 32 2
Vujasinovic et al. [22] 2014  Retrospective cohort 100 14 (14%) 32 2
Chandrasekaran etal. [46] 2015 Prospective cohort 35 17 (48%) 26.2 2
Ho et al. [19] 2015  Retrospective cohort 12,284 618 (5%) > 24 2
Winter Gasparoto et al. [47] 2015  Retrospective cohort 16 5(31%) 34.8 2
Lee et al. [24] 2016  Retrospective cohort 3,187 324 (10%) 3.21
Umapathy et al. [20] 2016  Retrospective cohort 73 33 (45%) >12 2
Vipperla et al. [23] 2016  Retrospective cohort 101 28 (28%) 34.5 2
Nikkola et al. [12] 2017  Prospective cohort 47 7 (15%) 126 2
Tu et al. [48] 2017  Retrospective cohort 113 34 (30%) 42.9 2
Tu et al. [21] 2018  Retrospective cohort 256 154 (60.2%)b 42.9

DM, diabetes mellitus.
*Authors followed-up different study populations for different lengths of time.
PIncluded impaired glucose tolerance with DM.
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Figure 1. Figure representing proposed natural history of diabetes mellitus following acute pancreatitis.

thus interferes with short- and long-term impaired glu-
cose metabolism. This study exemplifies the complex
natural history of DM in patients with critical illness
and possibly identifies a similar process to what occurs
following AP. It specifically highlights the distinction
between transient hyperglycemia following critical ill-
ness and the development of chronic impaired glucose
metabolism or diabetes.

In another study using a large population database in
Taiwan, investigators evaluated the risk of developing
DM after a first episode of AP. They found there were
greater “odds” of developing insulin resistance in the
first 3 months post-event (hazard ratio [HR], 5.9) com-
pared to after 3 months (HR, 2.54). This demonstrates a
previously discussed phenomenon of transient hyper-
glycemia post-event, followed by a smaller proportion
going on to develop sustained impaired glucose metab-
olism [51].

In another study that included a cohort of severe AP
patients, 45% developed new onset diabetes after their
first episode of AP, with the vast majority developing it
during the index admission [20]. In fact, the mean time
from index admission to diagnosis of DM was 1 month.
Development of DM was associated with the extent of
necrosis in this study and brings up the question wheth-
er more severe AP episodes leads to more rapid develop-
ment of T3cDM.

These studies highlight that the time course and nat-
ural history of diabetes following AP is not clearly de-
fined. It appears to be on the orders of months to years,
with a trend for increasing disease prevalence farther
from the index AP episode (Fig. 1). This may suggest
that the injury associated with AP may not be entirely
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self-limiting. Rather the injury may set in motion an
inflammatory process with subsequent fibrosis with
ongoing implications towards endocrine insufficiency.
More research should be done to further delineate this
time course, so surveillance in groups at higher risk of
developing DM can be pursued.

PREDICTORS OF DIABETES OF THE EXOCRINE
PANCREAS

Severity

The data have been mixed on whether severity of an AP
episode increases the risk of developing T3cDM. We
know historically from the data surrounding pancre-
atectomies that patients with DM prior to surgery of-
ten have worsening of their disease post-operatively as
greater tissue loss occurs [52]. Similarly, for recurrent AP,
one study evaluated computed tomography evidence of
pancreatic volume loss in patients with a single episode
of AP compared with recurrent pancreatitis. The inves-
tigators found total pancreatic volume was significantly
reduced in those with recurrent AP and these patients
also had a strong association with endocrine and exo-
crine insufficiency [53].

This, and other data, suggests that the theory of
greater islet cell loss, leads to greater risk of develop-
ing T3¢DM and impaired glucose metabolism. This has
been supported by several studies [16,18,21-23]. Of note,
some of these studies have predominantly severe cases,
while others have a majority of mild cases, and often di-
rect cohort comparison was difficult. The meta-analysis,
however, was able to compare larger cohorts of severe
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AP and mild AP and found an incidence of DM of 39%
compared to 14%, respectively [18].

Other studies, however, have shown no relationship
between severity of AP and development of T3cDM
[17,24,51]. These studies conclude that a mechanism, oth-
er than pure necrosis and cell loss, is at play. There are
certainly limitations to these studies. In particular the
meta-analysis [17] again included many studies with only
severe cases of AP and was not able to do a sub-analysis
based on severity of disease.

It is important to mention there has been an evolu-
tion in the classification of severity of AP: from Ranson’s
criteria, to APACHE II, to Balthazar score, to the Atlanta
classification of AP and BISAP score, to more recently
revised Atlanta criteria [4]. Many of the studies reviewed
used the Atlanta criteria to classify severity; however,
others used the APACHE score, and others incorporated
computed tomography data (Balthazar score) to assess
pancreatic necrosis. This may have led to an inability to
directly compare these studies and draw broad conclu-
sions.

Given the evidence and data collected so far, it is very
likely that severity of AP and total islet cell destruction
and loss plays a part in the pathophysiology of T3cDM;
however, it is also likely that this is not the sole risk fac-
tor or mechanism at play.

Etiology

Several studies examined etiology of pancreatitis and
risk of developing T3cDM. It is well established that the
three most common causes of AP are: gallstone, alcohol,
and hypertriglyceridemia [4]. Several studies found that
alcohol was associated with greater risk of developing
T3cDM [18,19]. These studies postulate that alcohol’s
effect on the pancreas directly and via its metabolites
leads to multiple pathways of damage ultimately lead-
ing to atrophy, fibrosis, and premature activation of di-
gestive enzymes. Furthermore, the specific activation of
pancreatic stellate cells (by metabolites)leads to ongoing
inflammatory response, fibrosis, and damage after the
initial insult occurs [18]. Others, however, have found no
significant association with etiology and development of
T3cDM [16,17,22] suggesting confounding variables exist
with alcoholic pancreatitis and development of T3¢DM.
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Other risk factors

There has been limited exploration of other risk factors
associated with increased endocrine dysfunction after
AP. One study explored a predictive model for develop-
ing diabetes post-AP and created a nomogram [54]. The
investigators found that body mass index, age, glucose,
triglycerides and low-density lipoprotein at time of ad-
mission were associated with increased risk of DM over
a3-month follow-up period. This study highlights other
comorbid conditions that may contribute to worsened
impaired glucose metabolism after an AP episode. An-
other smaller study monitored patients up to 3.5 years
after AP and found that obesity and hyperlipidemia
were risk factors [55]. For these risk factors it is difficult
to distinguish between traditional risk factors for DM
and their novel impact on T3cDM after AP. The studies
conducted so far did not have control groups to distin-
guish natural progression to DM compared to develop-
ment of DM after AP. Though the examination of risk
factors for developing T3cDM is limited, it may begin
to highlight particular patient populations who warrant
closer follow-up after an AP episode.

CONCOMITANT ENDOCRINE AND EXOCRINE
INSUFFICIENCY

Many studies explored both endocrine and exocrine im-
pairment after AP, and some found significant overlap
[12,23,56]. Some studies cite as high as 40% overlap [56]
where as others have as low as 3% overlap [19]. Many of
these studies used FE1 to measure pancreatic exocrine
insufficiency; however, others used need for pancreat-
ic enzyme replacement therapy [23] and a meta-analysis
used a variety of measures (secretin-caerulein infusion
testing, serum pancreolauryl testing, fecal elastase and
fecal fat testing, self-reported need for enzyme replace-
ment) [56].

For chronic pancreatitis, FE1 is a commonly used in-
direct measure of pancreatic exocrine function. For the
diagnosis of chronic pancreatitis, it has increased sensi-
tivity with increased severity of disease (63% mild, 100%
moderate, 100% severe) and specificity of 93% [57,58]. FE1
has been subject to criticism as a test for exocrine func-
tion. Specifically, it is thought it is a useful tool in ruling
out pancreatic exocrine insufficiency when you have a
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low pre-test probability, however, often leads to many
false positives [59].

Furthermore, some definitions of T3cDM have even
included the need for evidence of exocrine dysfunction
[14]. Tt is therefore important to characterize the rela-
tionship between endocrine and exocrine dysfunction
in patients after AP and to determine the best marker
for disease overlap.

SCREENING RECOMMENDATIONS

There is no consensus on when or who to screen for im-
paired glucose metabolism after AP. One can extrapolate
from the chronic pancreatitis consensus guidelines and
consider screening yearly with either fasting glucose or
HbA1c [23,60]. Additionally, it is recommended to pay
particularly close attention to those with recurrent ep-
isodes or severe episodes [23]. This proposed follow-up
timeline will likely capture a significant number of pa-
tients, and will avoid premature capture of the cohort
who experience transient hyperglycemia following AP.
There are groups who may warrant closer follow-up,
namely, those with severe episodes or recurrent epi-
sodes [23]. It appears, however, that as an increasing pro-
portion of patients develop DM at 5 years, there must be
a balance between capturing patients post-event versus
general population screening for DM. More research
must be collected on this timeline, and what particu-
lar risk factors predispose an individual to developing
T3cDM.

DIABETES AS AN ETIOLOGY FOR ACUTE PAN-
CREATITIS?

A less well-established and more controversial concept
that is important to mention is the bidirectional rela-
tionship between AP and diabetes. It is established that
AP leads to DM, however, the reverse is less well studied.

One study examined this, using population level data
derived from the Taiwan National Health Insurance
claims database. The investigators first looked at the
risk of developing AP in those with DM and compared
those to controls. They found an increased HR of 1.72 of
developing AP in those who were diabetic, and this was
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even higher if they had a history of ‘hyperglycemic cri-
sis” (HR, 6.32). This study also found a similar relation-
ship between developing DM after AP that many other
studies have found (HR, 2.15) [24]. This study proposed
that given the higher HR in those with a history of hy-
perglycemic crisis, there might be a “severity-response”
relationship. Several mechanisms were proposed in
this study including: (1) chronic hyperglycemia leads to
increased reactive oxygen species, increased lipid per-
oxidase which may lead to AP episodes; (2) association
with comorbid conditions such as obesity, hyperlipid-
emia, and gallstones which can precipitate AP; (3) cellu-
lar mechanisms including enhanced ryanodine receptor
function leading to alterations in cellular mechanisms,
specifically calcium and is a similar pathway involved in
AP and DM [24]. Other studies have also supported this
association. One study in particular showed a HR of'1.49
even after controlling for common comorbidities such
as age, gender, obesity, smoking, alcohol use, or gall-
bladder disease [61].

Another study approached this question by examining
the structural changes that occur in the pancreas as a
result of DM [62]. They found pancreatic weight and vol-
ume were decreased in those with T1DM (no significant
decrease in T2DM), and at autopsy, the investigators
found fibrosis with minimal inflammatory changes and
no duct abnormalities in these patients. Additionally,
these patients were largely asymptomatic, despite hav-
ing reduced FEz1 levels. This study highlights a disease
entity separate from chronic pancreatitis. This suggests
pancreatic fibrosis and exocrine dysfunction exists sep-
arately (or on a continuum) from chronic pancreatitis
and occurs most predominantly in those with TiDM.
Though this cohort did not develop AP episodes, this
study does highlight the presence of structural changes
within the pancreas that may increase a patient’s risk for
developing AP, further showing the complex interplay
between the endocrine and exocrine pancreas.

CONCLUSIONS

In conclusion, DM (including T3cDM) and impaired
glucose metabolism is common and increasingly recog-
nized following AP. Among the types of DM, T3cDM is
an increasingly recognized entity and has been found
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following AP. Though the diagnostic criteria have varied
over time and it is largely underrecognized, its unique
disease profile warrants further attention. These pa-
tients typically require insulin earlier than those with
T2DM and often have difficult to manage hypo- and
hyperglycemic episodes. Several large studies estimate
prevalence of about 15% at 1 year and even greater pro-
portion of cases at 5 years. Severity appears to affect pro-
pensity of developing diabetes, and several studies have
found that alcohol may also be correlated. Physicians
should be aware and aim to screen patients yearly fol-
lowing AP episode, and pay particular attention to those
with severe episodes, alcoholic pancreatitis, and diabe-
tes risk factors. Finally, there are data suggesting diabe-
tes leads to structural changes in the pancreas potential-
ly predisposing to AP, further highlighting the complex
interplay between AP and the endocrine pancreas. This
review highlights that diabetes following AP is an in-
creasingly recognized clinical entity; however, currently
the data are limited and heterogeneous and future stud-
ies are needed to clarify the existing gaps in knowledge.
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