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Abstract

Chronic calcific pancreatitis (CCP) is an inflammatory illness that
impacts the pancreas, causing calcifications and scarring inside the
gland. Secondary diabetes, commonly referred to as type 3¢ diabetes
mellitus (T3cDM), is one of the probable problems linked with CCP.
T3cDM is a form of diabetes caused by an underlying illness or dis-
order of the endocrine systems. It is a rare cause of diabetes caused
by pancreatic pathology. In the regions of Southeast Asian and India,
it accounted for 15-20% of individuals with diabetes. This is a rare
case report and review of T3cDM. The patient was admitted with a
complaint of hyperglycemia, blood glucose of 405 mg/dL with a gly-
cated hemoglobin (HbAlc) level of 13.7%. Computed tomography
evidence revealed CCP with intraductal calculi and dilated pancreatic
duct.

Keywords: Pancreatogenic diabetes mellitus; Diabetes mellitus type
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Introduction

Chronic calcific pancreatitis (CCP) is an inflammatory illness
that impacts the pancreas, causing calcifications and scarring
inside the gland [1]. Secondary diabetes, commonly referred
to as type 3c diabetes mellitus (T3DM/T3cDM), is one of the
probable problems linked with CCP [2]. We will look at how
CCP might manifest with secondary diabetes and the conse-
quences for diagnosis and therapy in this case report. CCP
causes the destruction of pancreatic tissue, including beta cells
that produce insulin. As a result, the pancreas loses its abil-
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ity to make enough insulin, resulting in poor glucose manage-
ment and the development of diabetes. This type of diabetes is
known as secondary diabetes because it develops as a result of
an underlying illness [3, 4].

CCP is a rare cause of secondary diabetes. According to a
study, 20.1% (118 out of 587) of patients with chronic pancrea-
titis (CP) developed diabetes type [5]. The prevalence of dia-
betes in CP is estimated to be between 5% and 10% in Western
populations [6, 7]. Depending on the cohort studied and the
duration of follow-up, diabetes has been observed in 26% to
80% of patients with CP. The risk of diabetes in patients with
CP increases with longer disease duration, worsening pancre-
atic damage, especially early-onset pancreatic calcification,
and prior distal pancreatectomy [8].

Diabetes mellitus resulting from CP is classified as
T3cDM, also known as pancreatic diabetes. Approximately
80% of patients with pancreatogenic diabetes have CP [9].
Compared to patients with CP but no diabetes, those with
post-pancreatitis diabetes mellitus (PPDM) were predomi-
nantly male, had a higher prevalence of alcoholic etiology, and
showed increased rates of pancreatic calcifications and exo-
crine insufficiency [10].

DM is a collection of metabolic illnesses defined primar-
ily by hyperglycemia, polyphagia, polydipsia, and polyuria
caused by abnormalities in insulin production, effect, or per-
haps both. Secondary diabetes can be caused by a variety of
conditions, including pancreatitis, Cushing’s syndrome, cystic
fibrosis (CF), and hormonal abnormalities such as acromegaly.
Furthermore, several drugs, such as corticosteroids, antipsy-
chotics, and organ transplant medicines, might cause second-
ary diabetes. Let us examine each of these factors more closely.

Pancreatitis: Pancreatitis, characterized by inflammation
of the pancreas, can potentially contribute to the development
of secondary diabetes. The pancreas plays a vital role in pro-
ducing insulin, and when it becomes damaged or inflamed, it
may hinder insulin production. The severity and duration of
pancreatitis can influence the likelihood of developing second-
ary diabetes [11].

Cushing’s syndrome: Cushing’s syndrome is a hormonal
disorder resulting from prolonged exposure to high levels of
cortisol, a hormone produced by the adrenal glands [12, 13].
Excessive cortisol can disrupt insulin function and lead to in-
sulin resistance, potentially leading to the development of dia-
betes. Individuals with Cushing’s syndrome face an elevated
risk of developing secondary diabetes [14].
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CF: CF, an inherited genetic disorder affecting multiple or-
gans including the pancreas, can lead to pancreatic insufficien-
cy. In pancreatic insufficiency, the pancreas fails to produce
an adequate number of digestive enzymes, impairing nutrient
absorption [15]. Over time, this insufficiency can damage the
insulin-producing cells in the pancreas, resulting in secondary
diabetes [16].

Hormonal abnormalities: Various hormonal imbalances
can contribute to the development of secondary diabetes [17].
Conditions such as acromegaly (excessive growth hormone),
hyperthyroidism (overactive thyroid gland), and pheochromo-
cytoma (adrenal gland tumor) can disrupt insulin production or
action, potentially leading to diabetes [18, 19].

Certain medications: Some medications can induce second-
ary diabetes by affecting insulin production or increasing insulin
resistance. Glucocorticoids, commonly prescribed for treating
inflammatory conditions, can elevate blood glucose levels and
contribute to the development of diabetes [20, 21]. Similarly,
specific antipsychotics and immunosuppressants have been as-
sociated with an increased risk of secondary diabetes [22, 23].

It is important to note that the development of secondary
diabetes is influenced by multiple factors, and these conditions
or factors may not always result in diabetes for every individ-
ual. However, they do significantly increase the risk, necessi-
tating close monitoring for signs of diabetes and the provision
of appropriate management and treatment to individuals with
these conditions.

These variables can impair the production of insulin or
impede the body’s capacity to use insulin properly, resulting
in high blood sugar concentrations [24]. Symptoms of dia-
betes include blurred vision, dry mouth, frequent urination,
frequent unexplained infections, increased thirst, numbness
or tingling in the hands or feet, and slow-healing sores or
cuts [25]. Pancreatogenic diabetes is classified as a form of
type 3 DM by the American Diabetes Association and refers
to diabetes secondary to an existing disease or condition of
the exocrine pancreas [26, 27]. Despite other kinds of diabe-
tes, which are caused by the failure of the pancreas’ insulin-
producing beta cells, pancreatogenic diabetes is caused by
anatomical and functional damage to the pancreas directly. A
variety of illnesses and causes can contribute to the develop-
ment of pancreatogenic diabetes. CP, pancreatic cancer, CF,
pancreatic surgery, and pancreatic trauma are among them.
These disorders can harm pancreatic tissue and decrease insu-
lin generation and release, resulting in poor glucose manage-
ment [28]. According to Ewald et al, about 78.5% of patients
of T3cDM suffer from CP [29]. Pancreatogenic diabetes ac-
counts for 15-20% of patients with diabetes in Indian as well
as Southeast Asian regions where fibrocalcific pancreatitis
is native [30]. As per Cui and Andersen, T3cDM affects ap-
proximately 5-10% of the western population with diabetes
and fibrocalcific pancreatitis is estimated to be the etiology
of diabetes for up to 50% among all young patients suffer-
ing from diabetes in India [31, 32]. Universally T3¢cDM has
no established criteria for a diagnosis but Ewald and Bretzel
developed the well-known criterion [33]. Identification can
be achieved in individuals who fit three fundamental require-
ments: some who satisfy the clinical criteria for diabetes,
people with an exocrine pancreatic illness, and people with
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diabetes due to their exocrine pancreatic condition [34]. This
patient was diagnosed with pancreatic T3cDM.

Diagnostic Criteria for T3cDM

T3cDM refers to pancreatogenic diabetes, a form of diabetes
that arises as a result of pancreatic diseases affecting both the
exocrine and digestive functions of the pancreas. The primary
cause of T3¢cDM is CP, which accounts for many cases. Unfor-
tunately, there is a dearth of established criteria for accurately
diagnosing T3cDM. This lack of standardized diagnostic cri-
teria often results in its misidentification as type 2 diabetes
mellitus (T2DM), leading to an underestimation of its true in-
cidence [35-38].

The diagnostic criteria for T3cDM have been proposed,
which include both major and minor criteria.

Major criteria (all must be met) [37, 39] include: 1) Pres-
ence of exocrine pancreatic insufficiency, confirmed by the
monoclonal fecal elastase-1 test or direct function tests. 2)
Pathological pancreatic imaging, assessed through endoscopic
ultrasound, magnetic resonance imaging (MRI), or computed
tomography (CT). 3) Absence of autoantibodies associated
with type 1 diabetes mellitus (T1DM).

Minor criteria [37, 38] include: 1) Lack of pancreatic poly-
peptide (PP) response to mixed-nutrient ingestion. 2) Confirma-
tion of T3cDM can be established by documenting the absence
of PP response to mixed-nutrient ingestion, which helps differ-
entiate the pathological islet response from that of T2DM.

Biomarkers for T3cDM

Recent studies have indicated that untargeted metabolomics
could be a valuable tool in distinguishing between T3cDM and
T2DM. Novel biomarkers specific to T3cDM have been iden-
tified [35].

Management of T3cDM

Managing patients with T3cDM poses a challenge for physi-
cians due to the presence of multiple metabolic dysfunctions
and poor nutritional status. Patients with T3cDM require pan-
creatic enzyme replacement therapy to optimize glycemic
control and typically rely on insulin instead of oral anti-hy-
perglycemic agents. T3cDM patients often experience “brittle”
diabetes, characterized by impaired production of both insulin
and glucagon in the pancreas, leading to frequent episodes of
both hypoglycemia and hyperglycemia [39].

Ewald and Bretzel have put forth major criteria for diag-
nosing T3¢DM, which include the following [33]: 1) Exocrine
pancreatic insufficiency: This can be confirmed by conduct-
ing tests such as monoclonal fecal elastase-1 or direct func-
tion tests. 2) Consistent pancreatic abnormalities on imaging:
Detecting pancreatic abnormalities can be achieved through
various methods such as endoscopic ultrasound, MRI, or CT
scans. 3) Diabetes mellitus: Diagnosis of diabetes mellitus can
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Figure 1. Contrast-enhanced computed tomography scan of abdomen showing diffuse parenchymal calcifications and dilated

pancreatic duct.

be made using standard criteria.
For a definitive diagnosis of T3cDM, all three major crite-
ria mentioned above must be present.

Case Presentation

A 36-year-old male patient with worsening glycemic control
and with complaints of polyuria, polydipsia along with pro-
gressive and gradual abdominal pain presented to the male
medicine ward in November 2022. Vital signs on presentation
showed blood pressure of 137/96 mm Hg, respiratory rate of
18 breaths/min, heart rate of 90 bpm, and temperature of 98.5
°F. Patient’s glycated hemoglobin (HbA 1¢) value at the time of
admission was 13.7% and plasma glucose random was found
to be 405 mg/dL. Other laboratory investigations showed nor-
mal hemoglobin levels but slightly decreased total leukocyte
count along with sodium and mild elevation in globulin was
observed. A CT of the abdomen revealed CCP with intraductal
calculi and dilated pancreatic duct as shown in Figure 1. An
atrophic pancreas was seen which showed diffuse parenchy-
mal calcification as shown in Figure 2 and calculus of size 8§
mm was seen in the duct region of the body of the pancreas and
another calculus of 11 mm was seen in the duct region of the
head of the pancreas as shown in Figure 3. Ultrasonography of
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the abdomen was suggestive of mild hepatomegaly (enlarged
size: 16.3 cm).

The patient was given intravenous fluid normal saline
1,000 mL in 2 h followed by 120 mL per hour. Insulin 12 units
was started initially followed by 15 units and 20 units before
breakfast and 14, 20, and 24 units before lunch, and 12, 20 and
24 units before dinner and insulin glargine (Lantus) 10 unit was
started initially followed by 20 units. Also, a tablet of metform-
in 500 mg twice daily was given after meals. The patient was
discharged with insulin regularly 20 units before breakfast, 24
units before lunch and 24 units before dinner, and 30 min before
a meal, and Lantus (insulin glargine) was given 20 units sub-
cutaneously at night. The patient was placed on a specific diet
and throughout the patient’s stay in the hospital, he received
instruction. The individual was advised to consult with his or
her primary care provider. The patient was further advised for
magnetic resonance cholangiopancreatography (MRCP).

Discussion

Globally around 10% of the population with diabetes has been
diagnosed with CP, which is characterized by early-onset endo-
crine dysfunction of the pancreas, irreversible exocrine, and pro-
gressive fibrosis. The most prominent clinical characteristic is
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Figure 2. Contrast-enhanced computed tomography scan of abdomen showing chronic calcific pancreatitis with intraductal

calculi.

recurrent and severe abdominal discomfort. Diabetes develops
in CP mostly as a result of pancreatic inflammation destroying
islet cells. Malnutrition also impairs incretin production, leading
to decreased insulin production from the surviving  cells [40].
Evaluation of the patient’s medical records, performing
blood tests in order to determine fasting glucose levels and
HbAlc, and analyzing the functioning of the pancreas via im-
aging procedures such as CT scans or endoscopic ultrasound
(EUS) are all part of diagnosing secondary diabetes in the set-
ting of CCP. Patients suffering from CP must be screened for
diabetes with HbAlc. After diabetes confirmation, an autoim-
mune workup for TIDM must be sent to rule out the possibility
of late-onset TIDM. CCP is one of the most common causes of
T3c¢DM which is commonly underdiagnosed or misdiagnosed
[41, 42]. CT and MRI are the preferred tests to detect CP at the
earliest. Nutritional management of T3DM includes regular
dietary assessment and monitoring to reduce hyperglycemia,
prevent hypoglycemia, prevent malnutrition, and decrease the
risk of diabetes-related complications [43]. The major aspects
of therapeutic treatment in individuals with T3¢cDM include ad-
dressing exocrine pancreatic dysfunction and avoiding a short-
age of fat-soluble vitamins (mostly vitamin D), as well as cor-
recting defective fat breakdown and incretin production [6].
Once recognized, secondary diabetes in the circumstances
of CCP is managed by focusing on both glycemic control and
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treating the root cause of pancreatic illness. A nutritious diet,
frequent exercise, and weight management are all important
factors in controlling blood sugar levels. To assist regulate glu-
cose levels, medications such as insulin or oral hypoglycemic
medicines may be administered.

Conclusion

Secondary diabetes management includes addressing the root of
the problem or modifying drugs that might be aggravating the
problem. Keeping a balanced diet, frequent exercise, and losing
weight are all important in controlling blood sugar levels. If re-
quired, medications such as insulin or oral hypoglycemic medi-
cines may be provided to assist regulate blood glucose levels.
T3cDM is a rare type of pancreatogenic diabetes resulting
from pancreatic pathology and is often overlooked, underdiag-
nosed, or mistaken for TIDM or T2DM. So, in patients suffer-
ing from CP, it is important to consider T3cDM for planning
effective long-term management. CT scans and MRIs play an
important role in the diagnosis of the small subset of the popu-
lation affected with T3cDM which should be considered. Peo-
ple with pancreatic diabetes must get continual medical treat-
ment and surveillance. Frequent appointments with healthcare
specialists, such as endocrinologists and gastroenterologists,

www.jofem.org



Bahl et al

J Endocrinol Metab. 2023;13(3):89-95

Figure 3. Contrast-enhanced computed tomography scan of abdomen showing multiple calcifications involving the head, body,

and tail of pancreatic parenchyma.

may assist to guarantee that both the diabetes and the deeper
pancreatic issue are properly managed.
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