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Hyperglyceridemia (HTG) is a rare cause of Acute Pancreatitis (AP) however, in many studies it was reported the third most
common following gallstones and alcoholic etiologies. HTG could be familial in type | and IV hyperlipidemia or secondary
to Type 2 Diabetes Mellitus (T2DM), excessive alcohol intake, drugs, hypothyroidism, and obesity. Therefore, metabolic
conditions causing pancreatitis are less common, representing 10%-15% of AP. We reported four patients presented
with AP secondary to HTG following reviewed hospital medical records of twenty-three patients admitted with the same
confirmed according to Atlanta criteria. The patient’s age was range 35-41 years, two patients from each gender and three
patients had T2DM. All patients had high Triglyceride (TG) on the day of admission to the Intensive Care Unit (ICU) and had
responded to treatment of infusion intravenous insulin combined with Dextrose. We conclude patients with DM presented
with AP, the HTG should be highly considered as a cause in this group of patients however, TG is an essential blood test in

all patients with AP.

Introduction

Acute pancreatitis is an inflammatory condition
of the pancreas and over the last 20 years, the
incidence of AP increased 10-folds [1]. There are
many causes of AP, which can be easily identified
in 75%-85% of patients. Gallstones and alcohol
are the most common causes contributing to
38% and 36% of cases, respectively [2]. HTG
increases the risk of AP, accounting for a minor
but a significant proportion of patients (2%-
7%) [3] whereas in other studies up to 10% of
all cases [4], 0.7%-20% [5] and it may account
up to 56% of all cases of gestational pancreatitis

[6].

The of  pancreatitis
significantly when TG level above 1000 mg/d
or 11.3 mmol/L [7] and several treatment
modalities have been described in the literature,

tendency increases

including insulin, heparin, plasmapheresis, and
pharmacologic therapy.

The mechanism of AP in HTG is unclear
however there are several potential or proposed
mechanisms in this aspect. The hyperviscosity
of the largest lipid-protein transporting, the
lipoprotein can form a thrombus and obstruct
the pancreatic flow causing ischemia and
acidosis [8,9]. Further ischemia induced by

excessive hydrolysis of TG by pancreatic lipase
to free fatty acids exceeding the plasma albumin-
binding capacity. Excess FFAs self-aggregate to
form micellar structures that act as detergents
within an acidic microenvironment; these
micelles compromise the integrity of pancreatic
acinar cells and pancreatic capillaries, causing
inflammation and ischemia [10]. In addition,
the acidic environment triggers activation of

trypsinogen leading to autodigestion [9].

The genetic factors may play a role in AP
induced by HTG; a Spanish study finds
the apolipoprotein E e4 allele of the APOE
gene is more common in patients with HTG
induced AP [11] and a Chinese study found a
CFTR mutation/variant/haplotype and a TNF
promoter polymorphism were independent risk
factors for HTG causing AP. The CFTR gene
mutation rates in HTG with and without AP
are 26.1% (12 out of 46) and 1.3% (one out of
80), respectively [12].

Methods

Series of cases identified in this retrospective
study from our hospital records following
reviewing admissions of patients to the ICU
of Mediclinic Parkview hospital between
September 2018 to March 2021 with AP. Out of
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TABLE 1. Demography and laboratory results of the patients.

Cases Case 1 Case 2 Case 3 Case 4
Age (years) 41 38 40 35
Gender M F M F
Smoking No No 20/day. No
Alcohol No No Rare No
Biliary disease No No No No
BMI (kg/m?) 33 29.6 29.2 234
H/of DM T2DM T20M No Jjg'i\fsg’;
Duration of stay (days) 6 7 7 7
Complications and mortality No No No No
Amylase 25-125 (U/L) 152 139 93 1418
Lipase 8-78 (U/L) 704 142 98.6 1544
HbA1c (%) 11.5 84 54 11.8
Glucose (mmol/L) 239 12.3 4.8 14.7
triglycerides (mmol/L) 8.69 76 7.65 13.48
TG 8.69 7.6 7.65 13.48
Calcium 214 2.52 2.15 243

twenty-three patients, four patients confirmed
AP associated with HTG. Atlanta criteria were
applied for diagnosis of AP, which required the
presence of at least two of the following: 1) new
onset of upper abdominal pain or tenderness, 2)
elevation in serum levels of pancreatic enzymes
of three or more folds, 3) radiological changes
suggestive of AP [13]. The diagnosis of HTG
induced pancreatitis was based on patients
with TG levels (normal levels <150 mg/d, 1.7
mmol/L) above 1000 mg/dL, and other causes
of the same were excluded.

Results

Four patients (17.4%) confirmed HTG induced
pancreatitis identified out of 23 admissions of
AP to the ICU. Two patients of each gender
with an age range of all (35-41) years with a
mean age of 38+0.5 SD but in males the range
of age was slightly higher than female age (40-
41) and (35-38) years respectively (TABLE 1).
The diagnosis was confirmed with presenting
symptoms, laboratory tests and all had CT scan
confirmed inflamed pancreas.

The history of smoking was only in one patient
and alcohol intake was not of clinical importance.
Biliary diseases excluded in all patients. One of
the three patients with poorly controlled DM
was newly diagnosed with HbAlc of 11.8%. The
fourth patient has normal glucose throughout
his admission.

10.4172/clinical-practice.100461

Overweight and obesity were in three patients
and one patient with normal BMI. The duration
of stay in the ICU was 48 hours-72 hours in
all patients admitted with AP. But for patients
with HTG associated AP was 6.77 days slightly
higher than other patients with AP related
to other causes was 6.25 days. Mortality was
neither reported nor serious complications. The
protocol of management applied the fasting and
insulin with dextrose infusion was successful in

lowering TG level.
A 1l patients had high TG and lipase serum

levels on the day of admission whereas amylase
initially was normal in one patient and high in
the others. Hypercalcemia and hypothyroidism
were excluded.

Discussion

Acute pancreatitis is a life-threatening
inflammatory condition of the pancreas, which
has a yearly incidence in the USA estimated to
be about 40 cases per 100,000 adults [14] and
HTG, is the third most common cause after
gallstones and alcohol [15-17]. The etiology of
AP is multifactorial [18] however, per NICE
guidelines gallstones cause around 50% of cases,
25% by alcohol, and 25% by other factors
[19]. In our cohort, AP was confirmed with
classical symptoms of upper abdominal pain,
supported by high TG serum level and CT

scan inflammatory changes of the pancreases.

Clin. Pract. (2021) 18(7)
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The two above common causes in addition
to other metabolic including hypothyroid
and hypercalcemia excluded. None of the
patients was on regular medications such as
estrogen, estradiol, glucocorticoids, thiazide
diuretics; beta-blockers, sertraline, protease
inhibitors, valproate, and related drugs, and
isotretinoin can cause severe HTG and the
chylomicronemia syndrome in patients with
inherited lipid metabolic syndromes [20].
These drugs reduce Lipoprotein Lipase (LPL)
and hepatic triglyceride lipase activity [21].
Oddly, fenofibrate, which decreases TG levels,
causes an increased risk of pancreatitis among
patients with T2DM [22]. The incidence of
HTG associated AP managed in the ICU in our
cohort was 17.4% is higher than a study by Tan
et al reported 4% of the same with an increased
rate of ICU admission in this group [23]. In
our study, all patients with AP were admitted
to the ICU and had the same duration of ICU
admission of 48 hours-72 hours but the total
duration of hospitalization was slightly higher
in patients with HTG associated AP than other
causes of the same.

However, the risk of AP increases significantly
when TG level above 1000 mg/d or 11.3
mmol/L [7], the serum TG level in our patient
was less than this level. While in children HTG is
considered on fasting plasma TG level above the
95 percentile for age and sex [22,24]. Common
cofactors in patients with HT'G induced AP are
T2DM, obesity, alcohol misuse, and gallstones
with more ICU admission in patients with
higher serum levels of TG compared with AP
patients without HTG [23]. Confirmed increase
in severity of AP with rising levels of TG as
compared to normal levels specifically with TG
level = 11.2 mmol/L associated with significantly
increased risk of persistent organ failure and ICU
admission, but without a significant increase in
mortality compared to those with normal TG
levels [25]. Other studies, however, have not
demonstrated a correlation between absolute
TG levels and disease severity [26]. None of our
patients had serious sequences or complications
and all survived.

Hyperglycemia itself is known to stimulate
chylomicron secretion, thereby potentiating the
risk of HTG [27]. Pootly controlled T2DM
has been found as the predominant clinical risk
factor, irrespective of geographical location;
53% in Denmark, 74% in the United States,
and 30% in Japan [28-30]. Similar was observed
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in three out of four patients in our study.

Odur patients had high lipase and amylase except
one patient had a false normal serum amylase
level. The latter may appear in patients with
AP whereas, serum TG levels ranging from
500 mg/100mL to 6000 mg/100mL. initially,
was first thought to be due to interference of
light transmission in the colorimetric reaction
caused by lactescent serum specimens [31].
However, Warshaw, et al. suggested the presence
of circulating amylase inhibitors in the serum
and urine in patients with HTG induced AP
[32]. True amylase levels can be determined
after correcting the lactescent serum with serial
dilutions with normal saline [31,32].

The management of this group of patients in
our hospital protocol was with fasting and IV
insulin infusion with dextrose. The response of
low TG was observed within 48 hours-72 hours
of initiating this regime.

Insulin activates LPL that degrade chylomicrons
into glycerol and Free Fatty Acids (FFA) resulting
in a rapid reduction of TG levels [33,34]. This
protocol appears safe and efficacious for acutely
lowering TG levels in this metabolic cause of AP
[23] and more efficacious than subcutaneous
insulin for treating HTG induced AP [35].
It is an effective management option as it has
been shown to reduce TG levels by 87% in 24
h, as compared to a 40% TG reduction with
IV insulin alone or 23% with subcutaneous
insulin alone [36]. The use of insulin promotes
intracellular TG generation within adipocytes
and the FFA metabolism in insulin-sensitive
cells, which reverts the stress associated with the
release of FFA acid from adipocytes [37].

The use of heparin in the management of
HTG induced AP remains controversial.
Heparin can stimulate the release of endothelial
LPL into circulation; however, it may only
result in a transient rise in LPL followed by
increased degradation of plasma stores causing
LPL deficiency [38]. Concerns have been
raised about this form of management in this
group because of increased bleeding risk, for
example, in patients with pancreatic necrosis,
and the observed temporary depletion of LPL,
if the hepatic degradation of LPL exceeds its
production and release, resulting in rebound

HTG [39].

Another form of therapy is plasma apheresis; in
selected cases, plasmapheresis reduces serum TG
levels rapidly and can be used in symptomatic

10.4172/clinical-practice.100046 1
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patients with severe HTG associated with AP
[40]. Apheresis is capable of rapidly lowering
markedly elevated TG levels, clear pancreatic
enzymes, and provides symptoms relief
from pancreatitis within 2.5 hours [41,42].
Several studies have shown that apheresis can
significantly decrease serum TG and cause
both clinical and laboratory improvement
when conservative treatment with diet and
pharmaceutical drugs fail. [43-46] because lipid
apheresis rapidly reduces TG by 50%-80% [27].

TG level is mandatory in all patients presented
with AP with or without a history of DM or
family history of dyslipidemia however we have
a small cohort. Early recognition and initiation
therapy will reduce further sequences and
improve overall outcomes.

Conclusion

The prevalence of metabolic causes of AP is

10.4172/clinical-practice.100461

under-reported in this region and it is imperative
to address these potential causes during the
medical assessment and investigations phase
to establish an appropriately timed diagnosis.
Thus, improving the patient’s prognosis and
ensuring adequate intervention. More studies
must be conducted regarding the epidemiology
of metabolic etiologies of this emergency
condition in the Middle East.
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