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Severe acute pancreatitis secondary to hypertriglyceridemia as the
onset of Type 1 Diabetes Mellitus in the pediatric age

Pancreatitis aguda grave secundaria a hipertrigliceridemia como debut de Diabetes
Mellitus Tipo 1 en edad pediatrica

Camila Munoz®?, Valeria De Toro®?, Juan Cristobal Gana®?,
Paul R. Harris®?, Carolina Loureiro®®, Gigliola Alberti®®

3Departamento de Gastroenterologia y Nutricién Pediatrica, Division de Pediatria, Escuela de Medicina, Pontificia Universidad Catolica de Chile.
Santiago, Chile.

bSeccion de Endocrinologia Pediatrica, Departamento de Pediatria, Division de Pediatria, Escuela de Medicina, Pontificia Universidad Catdlica de
Chile. Santiago, Chile.

Received: September 29, 2023; Approved: January 18, 2024

What do we know about the subject matter of this study?

Hypertriglyceridemia-induced acute pancreatitis secondary to in-
sulin deficiency in the context of type 1 diabetes mellitus onset is a
rare but serious complication in children.

Abstract

Hypertriglyceridemia (HTG)-induced acute pancreatitis (AP) secondary to insulin deficiency fo-
llowing the onset of type 1 diabetes mellitus (T1DM) is a rare but serious complication in children.
Objective: To describe the diagnosis and treatment of severe HTG and to emphasize the need for ti-
mely diagnosis of TIDM. Clinical Case: A 15-year-old female adolescent with a history of overweight
presented with a two-weeks history of fever, anorexia, and diffuse abdominal pain. Laboratory tests

What does this study contribute to what is already known?

The presence of severe hypertriglyceridemia in pediatrics requires
considering not only its primary causes but also infrequent secon-
dary causes such as insulin deficiency that occurs at the onset of
type 1 diabetes mellitus. Recognition of its etiology and timely ma-
nagement represent a challenge in clinical practice.
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revealed triglycerides of 17,580 mg/dL, lipase of 723 U/L, and blood glucose of 200 mg/dL. An abdo-
minal CT scan showed an enlarged and edematous pancreas. She was hospitalized with a diagnosis of
AP and severe HTG, which progressed to acute necro-hemorrhagic pancreatitis. Treatment included
continuous intravenous insulin infusion until triglyceride levels decreased. Upon discontinuation
of insulin, fasting hyperglycemia (206 mg/dL) and metabolic acidosis recurred, therefore DM was

Correspondence: Edited by:
Luisa Schonhaut Berman

Gigliola Alberti
galberti@med.puc.cl

How to cite this article: Andes pediatr. 2024;95(2):190-195. Doi: 10.32641/andespediatr.v95i2.4967

190 ebitoriaL_qiku


mailto:galberti@med.puc.cl
https://orcid.org/0000-0002-4206-7030
https://orcid.org/0000-0003-4488-8753
https://orcid.org/0000-0002-0400-2164
https://orcid.org/0000-0001-6226-0957
https://orcid.org/0000-0003-4426-7009
https://orcid.org/0000-0002-8540-1326

Acute Pancreatitis - C. Munoz et al

CLINICAL CASE

suspected. Upon targeted questioning, a history of polydipsia, polyuria, and weight loss during the
last 3 months stood out. Glycated hemoglobin was markedly elevated (14.7%). Insulin therapy was
optimized, achieving stabilization of laboratory parameters after 15 days of treatment and complete
anatomical resolution of pancreatic involvement at one year of follow-up. Conclusions: The pre-
sence of severe HTG in pediatrics compels us to consider its secondary causes, such as the onset of
T1DM. It is crucial to improve the ability to diagnose T1DM early, as it may present with infrequent

and high-risk presentations for the patient.

Introduction

Hypertriglyceridemia-induced acute pancreatitis
(HTG-AP) can occur in the context of severe HTG and
the clinical manifestation does not differ from other
causes of AP, which is an infrequent secondary com-
plication, with mortality figures in pediatric patients
of around 10%'. A serum TG level above 1,000 mg/dL
(> 11.2 mmol/L) is considered severe HTG?.

HTG is a metabolic disorder that in children is de-
fined as plasma triglyceride (TG) levels above the 95th
percentile for age and sex® and can develop as a single
lipid disease or as part of a mixed hyperlipidemia. In
the United States, the prevalence of HTG, defined as
TG > 150 mg/dL (1.7 mmol/L), is approximately 10%
among children aged 12 to 19 years®. In Chile, a study
0f2900 children aged 10-14 years showed that the prev-
alence of isolated HTG is 9.4%”°. Depending on its eti-
ology, HTG can be classified as primary, when it is the
result of genetic defects in TG synthesis or metabolism,
or secondary when it is the consequence of underlying
pathology, including obesity, insulin resistance, renal,
hepatic, hematologic and endocrine alterations, medi-
cations, and uncontrolled diabetes mellitus (DM)°.

When HTG is associated with obesity, it is usu-
ally mild to moderate (130-500 mg/dL [1.47-5.65
mmol/L]). However, when is associated with genetic
defects or secondary to diseases or medications, it usu-
ally presents as severe HTG”. New-onset and uncon-
trolled type 1 DM (T1DM) and type 2 DM (T2DM)
can present with severe HTG, especially in diabetic
ketoacidosis (DKA). Elevated TG are explained by ex-
cessive lipolysis secondary to lack of insulin effect and
the release of free fatty acids from adipose tissue to the
liver increases the production of very low-density lipo-
proteins (VLDL), leading to HTG. In addition, insulin
deficiency reduces the activity of lipoprotein lipase in
peripheral tissue, which normally hydrolyzes TG into
fatty acids and glycerol, and facilitates their entry into
adipocytes®.

A clinical report of severe HTG as a cause of AP in
the context of T1IDM onset is presented, to describe the
diagnosis and treatment of severe HTG and highlight
the need for timely diagnosis of TIDM.

Clinical Case

A 15-year-old female adolescent with overweight
(BMI/A z-score +1.3 SD), with no other morbid or
family history, consulted the emergency department
due to unquantified fever, anorexia, and a 2-week dif-
fuse abdominal pain. Initial laboratory tests included a
lipid profile with TG levels of 17,580 mg/dL, total cho-
lesterol (TC) 1,633 mg/dL, HDL-cholesterol (HDL-C)
1.8 mg/dL, LDL-cholesterol (LDL-C) 1,573 mg/dL,
glycemia 200 mg/dL, lipase 723 U/L, and unprocessed
amylase per lipemic sample (table 1).

An abdominal CT scan showed an enlarged and
edematous pancreas, without peripancreatic collec-
tions (figure 1A). The patient was hospitalized with the
diagnosis of severe AP and HTG and continuous intra-
venous insulin infusion was started. On the third day, a
new abdominal CT scan showed signs of hemorrhagic
necrotizing pancreatitis.

She was transferred to the Pediatric Intensive
Care Unit of the Hospital Clinico de la Red de Salud
UC-Christus for further management, where she ar-
rived in good general condition, hemodynamically sta-
ble, afebrile, and with mild abdominal pain. Physical
examination revealed no xanthomas, xanthelasmas,
acanthosis nigricans, or hepatomegaly. Control labo-
ratory tests were performed: TG 3,222 mg/dL, TC 887
mg/dL, HDL-C 12 mg/dL, LDL-C 231 mg/dL, glyce-
mia 150 mg/dL, amylase 161 U/L, and lipase 643 U/L
(table 1).

Given the persistence of TG over 1000 mg/dL
(> 11.2 mmol/L), it was decided to maintain contin-
uous intravenous insulin infusion at 0.05 U/kg/hour,
with a glucose load of 2.27 mg/kg/min, and gemfibro-
zil was started at a dose of 900 mg/day. On day 6, TG
dropped to 500 mg/dL (5.6 mmol/L), so continuous
intravenous insulin infusion was discontinued. How-
ever, the patient evolved with persistent metabolic
acidosis, fasting glycemia of 206 mg/dL, and capillary
glycemia of 326 mg/dL (table 1). Due to a suspicion
of DM and in search of the classic triad of this disease,
the patient’s medical history was reviewed in a targeted
manner, highlighting a history of polydipsia, polyuria,
and unobserved weight loss during the last 3 months.

ebitoriaL_qiku

191



CLINICAL CASE

Table 1. Evolution of laboratory samples
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Clinical samples Day 1 Day 2 Day 4 Day 5 Day 6 Day 15 Reference
values
Triglycerides (mg/dL) 17,580 4,111 3,222 1,573 519 244 <150
Total Cholesterol (mg/dL) 1,633 879 887 (=) 434 292 < 200
HDL Cholesterol (mg/dL) 1.8 ) 12 ) (=) (-) > 60
LDL Cholesterol (mg/dL) 1,573 (-) 231 (-) (-) (-) < 100
Glycemia (mg/dL) 200 ) 150 206 242 175 <126
Lipase (U/L) 723 584 643 210 219 73 13-60
Amylase (U/L) Lipemic* 161 46 25 26 28-100

*A blood sample is considered "lipemic" when it contains an abnormally high amount of lipids or fats. This makes it difficult to properly

process the sample in the laboratory.

A glycosylated hemoglobin test (HbA1c) was requested
and found to be 14.7% (ref value < 5.7%), along with
anti-TPO antibodies < 1, which determined the DM
onset before AP. Treatment with insulin (Lantus®) 11
IU/day was started.

On day 10, an abdominal MRI and a cholangiogra-

phy were performed, which showed images compatible
with AP with an acute right anterior pararenal hem-
orrhagic necrotic collection and another in the trans-
verse mesocolon, with no signs of pancreatic necrosis
or gallstones (figure 1B).

Subsequently, insulin therapy was adjusted with an

Figure 1. (A) Admission computed tomography (CT), which showed an enlarged and edematous pancreas without peripancreatic collections
(arrows). (B) Control magnetic resonance imaging (MRI) at 10 days of evolution, which showed AP with an acute right anterior pararenal necro-
hemorrhagic collection and another in the transverse mesocolon, without signs of pancreatic necrosis or gallstones (arrows).
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improvement of metabolic parameters, stabilization
of glycemia, and reduction of TG. After 15 days of fa-
vorable clinical evolution, without fever or abdominal
pain and with good oral tolerance, control laboratory
tests showed TG 244 mg/dL, glycemia 175 mg/dL, li-
pase 73 U/L, and amylase 26 U/L (table 1). Given the
improvement of the clinical, laboratory, and imaging
findings, hospital discharge was decided.

One month after discharge, outpatient tests were
performed and showed normal TG and TC levels,
along with good metabolic control because of insulin
treatment. Gemfibrozil was discontinued and she con-
tinued in follow-up for TIDM. A follow-up abdomi-
nal and pelvic CT scan showed a decrease in the size of
the anterior pararenal collection and resolution of the
collection in the transverse mesocolon. Two months
after discharge, a follow-up MRI was performed and
showed similar findings to the CT scan, with a decrease
in the size of the right anterior pararenal collection.
Abdominal ultrasound performed one year after dis-
charge showed complete anatomical resolution of the
pancreatic abnormalities.

Discussion

The diagnosis of AP is rare in the pediatric pop-
ulation, with an incidence of 13 cases per 100,000
children®. The etiology is diverse in both adult and
pediatric age, with infectious and traumatic causes
predominating in the latter; however, biliary pathol-
ogy has become more prevalent’. Although HTG and
T1DM are described as metabolic causes of AP, they
are rare etiologies, so the actual incidence of AP as a
complication of TIDM is unknown. However, a study
in adults showed that 4% of DKA episodes had AP as-
sociated with HTG". AP usually occurs when plasma
TG levels exceed 1,000 to 1,500 mg/dL, with a risk of
5% with TG above 1,000 mg/dL (> 11.2 mmol/L), in-
creasing to 20% when the value rises to 2,000 mg/dL
(22.4 mmol/L)".

Proposed mechanisms of pancreatic injury by HTG
include intrapancreatic lipase-induced free fatty acid
release with subsequent free radical injury of pancreat-
ic cells, edema, and ischemia, as well as pancreatic isch-
emia directly induced by capillary hyperviscosity due
to hyperchylomicronemia. The triad of HTG, AP, and
DKA has been described infrequently and has a com-
plex pathophysiology. The exact role of DKA in the tri-
ad remains to be determined, as it is unclear whether
it is the cause of AP or rather a complication. Several
mechanisms are involved: adipose tissue lipolysis is
accelerated by insulin deficiency; lipoprotein lipase in-
hibition in peripheral tissues leads to decreased VLDL
clearance, resulting in HTG and this could also lead to

CLINICAL CASE

acute -cell dysfunction, increasing transient insulin
deficiency and thus favoring DKA'. In the case pre-
sented, TC and TG normalized after 1.5 months of
insulin treatment, indicating that the severe HTG and
resulting AP were due to insulin deficiency and not to
primary dyslipidemia, which would most likely have
persisted despite insulin use'%.

T1DM and the consequent insulin deficiency, both
in baseline conditions and in critical situations such as
DKA, are associated with elevated TG and cholester-
ol levels. In this context, it is of utmost importance to
improve the diagnostic capacity of health professionals
and to educate the general population since the delay
in the diagnosis of TIDM is not attributed to the in-
trinsic difficulty in identifying the disease, but rather
to the clarity and ease of recognizing the symptoms,
which in general are noticeable and easily identifiable’.
Early detection of T1IDM in children will facilitate the
diagnostic process and prevent the development of
complications.

One of the therapeutic options for acute HTG as-
sociated with abdominal pain or pancreatitis is fasting,
which significantly reduces TG in 24-48 hours®. When
TG reach 1000 mg/dL (> 11.2 mmol/L), a fat-free diet
can be initiated if there is no abdominal pain, gradual-
ly increasing fat intake to < 10-15% of total calories®.
Along with fasting, insulin therapy is an effective and
safe measure to lower TG more rapidly. Insulin can
increase lipoprotein lipase activation, which increases
chylomicron clearance, decreasing plasma TG levels'.
Both intravenous (IV) and subcutaneous administra-
tion have been used successfully'®, but continuous IV
insulin infusion has the advantage of easier titration.
Continuous intravenous insulin infusion (0.1-0.3 U/
kg/h) together with dextrose-saline solution is recom-
mended in non-diabetic patients to maintain eugly-
cemia. Continuous intravenous insulin infusion can
decrease TG by 40% and in combination with fasting
up to 80% in 24 hours®. A retrospective investigation
by Ippisch et al. in a pediatric cohort with HTG-AP
including 17 patients, showed a statistically significant
difference (p = 0.0339) in mean TG reduction of 40%
with insulin versus 17% without insulin'e.

In refractory cases, plasmapheresis may be an al-
ternative since in adult patients with HTG-AP it has
been shown to rapidly reduce TG by up to 70% with
only one dose®. It is mainly recommended in cases of
severe HTG-AP presenting multiorgan failure, exacer-
bation of systemic inflammation, or presence of lactic
acidosis". In the pediatric population, there is a lack
of studies on the usefulness of plasmapheresis in these
cases, mainly due to the scarce availability of equip-
ment, protocols, and professionals needed to effective-
ly perform therapeutic plasmapheresis to reduce ele-
vated TG levels. Although plasmapheresis can be used

ebitoriaL_qiku

193



CLINICAL CASE

194

to treat severe HTG, patients with diabetes, such as the
one presented in this clinical case, due to the patho-
physiology of the disease in general respond rapidly to
adequate treatment with insulin.

In adults, fibrates such as gemfibrozil can reduce
TG levels by ~45% through stimulation of peripheral
lipolysis of triglyceride-rich lipoproteins such as VLDL
and chylomicrons by stimulating lipoprotein lipase'®.
Mainly due to their slow mechanism of action, they
are not regularly used as monotherapy in the acute
management of HTG-AP, although reports are show-
ing that combined therapy with heparin, insulin, and
gemfibrozil is safe and effective in rapidly reducing se-
rum triglyceride concentrations in AP associated with
HTG?". In our case, the use of heparin was not nec-
essary since the patient presented a good response to
insulin and fibrates therapy.

Conclusions

The presence of severe HTG in the pediatric pop-
ulation demands careful consideration not only of its
primary causes, such as genetic defects in TG synthesis
or metabolism but also of secondary causes, including
endocrine pathologies, drug use, liver and kidney dis-
ease, as well as decompensated TIDM and T2DM.

It is crucial to highlight the need to improve skills
in the early diagnosis of DM, which can present with
less frequent and high-risk forms of onset for the pa-
tient. Delay in diagnosis, as demonstrated by this case,
can lead to severe complications, highlighting the im-
portance of recognizing diverse forms of presentation

ebitoriaL_qiku

Acute Pancreatitis - C. Munoz et al

and the need for continuing education for health pro-
fessionals in the early recognition and timely manage-
ment of rare associations in the pediatric population.
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