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Hypertriglyceridemia-Induced Pancreatitis With Rapid
Response to Insulin Therapy

Sara Soliman

Abstract

Acute pancreatitis (AP) is one of the most common gastrointestinal-
related causes of hospitalization in the USA, accounting for more than
200,000 admissions annually. Although mild and moderate cases usu-
ally improve within a week, severe AP conditions could lead to life-
threatening pancreatic necrosis, multiple-organ dysfunction, and be
fatal in some cases. Excessive alcohol use and gallstones are the two
leading causes, nonetheless other systemic complication could also lead
to AP. Hypertriglyceridemia is an important, yet uncommon, cause/risk
factor of AP, especially when associated with heavy alcohol use. Ad-
ditionally, the level of triglycerides (TGs) was found to be an important
factor of determining the method and duration of treatment. Here we
present a case of 38-year-old obese and active smoker male with hy-
pertension and alcohol use disorder presented with a chief complaint
of 2 weeks of progressive sharp epigastric pain. His medical history
was significant of opioid use disorder that is maintained on methadone
therapy. Computed tomography (CT) scan of the abdomen and pelvis
revealed infiltration of the fat along the pancreatic tail and distal body
with focus of decreased enhancement in the very distal pancreatic tail,
which could represent a small infarct or phlegmon. In addition, labo-
ratory data was significant of elevated lipase level (> 1,000 mg/dL),
which together with the CT result confirmed the diagnosis of AP. Ad-
ditional laboratory workup revealed extremely high level of TGs of >
2,000 mg/dL. The patient was subsequently transferred to the intensive
care unit for management of hypertriglyceridemia. He was started on
insulin therapy along with supportive treatment for the management
of pancreatitis. Hypertriglyceridemia and pancreatitis rapidly improved
over the course of hospitalization period and no additional intervention
was needed. He was successfully discharged on fenofibrate.
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Introduction

Acute pancreatitis (AP) is a life-threatening condition of pan-
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creatic inflammation, with an annual incidence of 20 - 40 per
100,000 population in the USA [1]. Although the majority of
AP cases are self-limited and resolve within a week, severe AP
is an emergency condition due to the risk of developing local
complications (necrosis, pseudocyst, phlegmon), or systemic
multiorgan failure [2]. The severity of AP is classified based on
well-established criteria and scoring systems. In particular, the
Atlanta classification identifies three categories of AP, mild,
moderate or severe [3]. Mild AP resolves in the first week and
does not involve local or systemic complications. Moderately
acute is recognized by transient organ failure and local com-
plication or exacerbation of co-morbid disease. Severe acute
AP is characterized by permeant organ failure (> 48 h). In
addition, bedside index for severity in AP (BISAP) identify
patients at high risk of mortality during the early phase of dis-
ease, with scores ranging from 0 - 2 in lower-risk and 3 - 5 in
higher-risk cases [4].

Recently, hypertriglyceridemia received an attention as a
potential cause of AP and a strong cofactor, when associated
with other well-established etiologies, such as heavy alcohol
consumption and gallstones [5, 6]. Hypertriglyceridemia-in-
duced pancreatitis cases were found to have higher incidence
of complications and organ failures, as well as more severe
hospital course [6]. The typical treatment plan of hypertri-
glyceridemia involves omega-3-fatty acids, however in severe
cases, insulin therapy was shown to be a successful procedure,
especially in cases resulting in AP [5]. In addition, plasmapher-
esis was shown to be a useful tool in the management of hyper-
triglyceridemia-induced pancreatitis [ 7]. Here we report a case
of hypertriglyceridemia-induced pancreatitis in a 38-year-old
male with a 20-year history of excessive alcohol consumption.
The case highlights the importance of considering hypertri-
glyceridemia in the diagnosis of AP cases with presentations
pointing towards different etiologies. We will also review the
pathogenesis and prognosis of hypertriglyceridemia-induced
pancreatitis, with a specific focus on the medical options for
management of the underlying hypertriglyceridemia.

Case Report

A 38-year-old male presents with progressive epigastric ab-
dominal pain. His medical history was significant for opioid
use disorder maintained on methadone, hypertension, past
motor vehicle accident with residual chronic back pain. He
reported heavy alcohol use with average of 3 - 10 glasses of
brandy daily for almost 20 years. He is obese with body mass
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index (BMI) of 31.5 kg/m?, yet not diabetic and no history of
gallstones or pancreatitis was noted. Family history was not
significant for pancreatitis or hypertriglyceridemia.

On presentation, he described a progressive severe ab-
dominal pain radiating to the back associated with nausea and
foul-smelling diarrheal episodes. Physical examination was
notable for diffuse tenderness to palpation without guarding or
rigidity. His laboratory workup was notable for leukocytosis
(20.7 x 103/mm?; reference: 4.5 - 11 x 103/mm?), with neu-
trophilic predominance of 82.5%, but no bandemia. Platelets
189 x 103/ mm? (reference: 150 - 400 x 103/mm?), sodium 134
mmol/L (reference: 135 - 145 mmol/L), creatinine 1.29 mg/dL
(reference: 0.84 - 1.21 mg/dL), amylase 145 U/L (reference:
30 - 110 U/L), lipase 1,113 U/L (reference: < 160 U/L), bili-
rubin 0.7 mg/dL (reference: 0.1 - 1.2 mg/dL), aspartate ami-
notransferase (AST) 60 IU/L (reference: 7 - 56 IU/L), alanine
aminotransferase (ALT) 34 IU/L (reference: 29 - 33 IU/L),
alkaline phosphatase 85 IU/L (reference: 44 - 147 IU/L). Com-
puted tomography (CT) scan of abdomen and pelvis showed
infiltration of the fat along the pancreatic tail and distal body,
suggestive of AP. Focus of decreased enhancement in the very
distal pancreatic tail was noted and indicating a potential for-
mation of phlegmon or small infarct (Fig. 1). BISAP score was
2, indicating low risk of mortality of less than 2%. Based on
Atlanta classification, the condition was classified as moder-
ately severe AP, evident by transit organ failure (acute kidney
injury that lasted < 48 h), systemic inflammation (leukocyto-
sis), and possible local complications (infarct/phlegmon).

Initial management included conventional supportive
treatment of pancreatitis with intensive fluid hydration, bowel
rest, and pain management. He was also started on the Clinical
Institute Withdrawal Assessment for Alcohol (CIWA) proto-
col for the assessment and management of alcohol withdrawal.
The patient later developed a low-grade fever (38.2 °C), which
was attributed to the ongoing systemic inflammation. At this
point, no indication of developing necrosis or sepsis was not-
ed, and therefore no antibiotics were included in the treatment
plan. Additional laboratory workup revealed high triglycerides
(TGs) level 0f 2,625 mg/dL (reference: < 150 mg/dL). Thus, in-
sulin therapy was started, and fluids were changed to dextrose
to reduce the risk of hypoglycemia. TGs levels were markedly
reduced with insulin therapy to 1,110 mg/dL in the first 12 h,
and then to 502 and 431 mg/dL in less than 48 h. On day 6 in
hospital, TGs level was restored to normal value at 150 mg/
dL. Due to the remarkable improvement in the TGs level and
overall condition, additional intervention with plasmapheresis
was not needed. Prior to discharge, the patient was counselled
on the importance of dietary changes and the control of obesity
and alcohol heavy consumption. Due to the potential of de-
veloping local/regional complication, such as pseudocyst, the
patient was scheduled for follow-up CT scans in 4 - 6 weeks.
Finally, he was discharged on daily fenofibrate therapy with a
plan for outpatient alcohol rehabilitation.

Discussion

Hypertriglyceridemia is the third most common cause of AP,
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Figure 1. CT of the abdomen showing pancreatitis. White arrow de-
notes focus of decreased enhancement in the very distal pancreatic tail
that may represent a phlegmon or infarct. CT: computed tomography.

with a prevalence approaching 10% [8]. High level of TGs
(> 2,000 mg/dL) is associated with an increased risk of pan-
creatitis, reaching 10-20% [9]. Early identification and rapid
reduction of TGs level are crucial for management of hyper-
triglyceridemia-induced pancreatitis. Inherited dyslipidemia
is the leading primary cause of hypertriglyceridemia-induced
pancreatitis, however It also could originate from secondary
causes, such as poorly controlled diabetes and certain medica-
tions [10]. Furthermore, heavy alcohol intake poses a risk of
developing hypertriglyceridemia-induced pancreatitis.

The exact mechanism by which hypertriglyceridemia adds
to the pathogenesis of AP remains controversial. The most
prevalent mechanism highlights the release of fatty acids from
the hydrolysis of TG rich proteins or chylomicrons. High con-
centration of unsaturated fatty acids could result in pancreatic
cell damage by inducing a proinflammatory response, calcium
release, and inhibiting mitochondrial complexes [11]. Damage
of pancreatic acinar cells, platelets, and vascular endothelium
induces acidosis and ischemia [12]. Metabolic acidosis further
increases the toxicity of fatty acids. In another potential mech-
anism, chylomicrons increase plasma viscosity, which could
lead to capillary plugging and ischemia [10].

Hypertriglyceridemia-induced pancreatitis is more com-
mon in obese male patients, with a notably higher prevalence
in case of diabetes [9]. Additionally, obesity was found to be
associated with more severe complications, including multio-
rgan failure [12]. The larger volume of intrapancreatic adipo-
cytes increases the risk of extensive necrosis during attacks of
AP. Therefore, management of fatty acid-induced lipotoxicity
is key for the treatment of hypertriglyceridemia-induced pan-
creatitis, especially in obese humans.

Alcohol consumption increases the risk of hypertriglyc-
eridemia and is perceived as well-established etiology of AP
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[12]. For instance, by competing for oxidation with free fatty
acids, alcohol increases their availability for TGs synthesis
and induces the secretion of very-low-density lipoprotein
(VLDL) from the liver, which both predispose to hypertri-
glyceridemia and chylomicronemia [12]. Moreover, non-ox-
idative pancreatic metabolism of ethanol by fatty acid ethyl
ester (FAEE) synthases induces the production of fatty acids,
which also increase the likelihood of hyperlipidemia and pan-
creatitis [13].

As for the management of hypertriglyceridemia-induced
pancreatitis, insulin with or without heparin, plasmapheresis,
and hemofiltration are the commonly used therapy modalities
[14]. Insulin is usually the first-line therapy for reducing TGs
level, either subcutaneously delivered or through intravenous
infusion [14]. Continuous insulin infusion is given until TGs
level drops to < 500 mg/dL even if blood glucose levels are in
the normal range [14]. Insulin lowers TGs level by suppress-
ing hormone-sensitive lipase in adipocytes, the key enzyme for
breaking down adipocyte TGs into free fatty acids. In addition,
insulin stimulates the synthesis of lipoprotein lipase (LPL),
which induces the metabolism of chylomicron and VLDL to
glycerol and free fatty acids [15]. Heparin activates LPL and
can be used in combination with insulin. After the initial in-
crease in LPL activity, heparin induces a quick hepatic degra-
dation of the enzyme and causes depletion of plasma LPL and
could result in further increases of chylomicrons [16]. There-
fore, the effect of heparin is usually transient and should only
be given for a short time as an initial procedure in the treatment
plan [16].

Plasmapheresis is another treatment option for quick and
effective reduction of TGs level, however cost-effectiveness,
staffing resources, and complications are concerns that limit
the wide use of plasmapheresis in the treatment of hypertri-
glyceridemia [17].The question whether insulin is inferior to
plasmapheresis for management of hypertriglyceridemia-in-
duced AP is being addressed in an ongoing multicenter con-
trolled trial (BI-TPAI) [14]. The study aims to conclude that
intensive insulin therapy is not inferior to plasmapheresis and
can be an effective, cheaper, and safe therapy. In a retrospective
study, both intravenous insulin and plasmapheresis showed a
substantial decrease in TGs level, but no difference in clear-
ance rate or length of stay was noted [18]. Collectively, these
studies suggest that insulin therapy can rapidly reduce TGs
level and is a safer and more cost-effective modality compared
to plasmapheresis in the management of hypertriglyceridemia-
induced pancreatitis.

Conclusions

Hypertriglyceridemia accounts for up to 10% of AP cases.
Early recognition and diagnosis are important for selecting the
appropriate management plan. We presented a case of hypertri-
glyceridemia-induced pancreatitis in a 38-year-old male with
a history of alcohol and opioid use. While alcohol consump-
tion initially appeared to be the cause of AP, laboratory data
revealed an underlying severe hypertriglyceridemia, which
has been the main focus of the treatment plan. The case em-
phasizes the importance of considering hypertriglyceridemia
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as the underlying cause of AP, especially in patients with a
history of alcohol consumption or other common etiologies.
There are several mechanisms explaining how hypertriglyceri-
demia leads to AP and how alcohol consumption contributes
to the pathological process of hypertriglyceridemia. In case of
hypertriglyceridemia-induced pancreatitis, rapid reduction of
TGs level is of paramount importance for successful manage-
ment of the case. In the majority of hypertriglyceridemia-in-
duced pancreatitis cases, plasmapheresis can be replaced by an
intensive intravenous insulin course, which proved itself as an
effective and safe alternative therapy with rapid improvement
in the TGs level and overall AP condition.
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