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Abstract

Background: The two most frequent causes of acute pancreatitis (AP) are gallstones and alcohol misuse. With
a reported prevalence of 2-4%, hypertriglyceridemia is a rare but well-established cause of acute pancreatitis.
Objectives: The Objective of the study was to analyze demographic data (age, sex, comorbidities such as
diabetes, alcohol use, etc.) of patients presenting with HTG-AP. To assess the correlation between amylase,
lipase levels with various factors causing acute pancreatitis. To assess the severity of pancreatitis in various
aetiologies. To evaluate recurrence rates and long-term follow-up outcomes in patients with HTG-AP.

Method: This prospective observational study was conducted at Sri Venkateshwara Medical College and
Research Centre, Department of General Surgery over one year period between May 2024 to April 2025.
Clinical data during hospitalization were collected including demographic and laboratory data, radiological,
disease severity, organ failure and outcome

Results: Out of 112 cases, sex distribution level of acute pancreatitis was high in Males 62 and females were 50.
Also, number of AP cases with hypertriglyceridemia (HTG) were higher in the males as 5 (5.6%) and females
were 04 (4.5%), out of 09 (10.1%) total cases. In 18-20 years age group there was only 1 patient found AP and
no any acute pancreatitis with hypertriglyceridemia. In 20-29 years age group there were 8 patients found AP
and no any acute pancreatitis with hypertriglyceridemia seen. In 30-39 years age group there were 44 patients
found AP and 2 patients acute pancreatitis with hypertriglyceridemia seen. Middle age male populations were
more prone to develop acute pancreatitis due to hypertriglyceridemia. Regarding CT Severity Score, there was
no significant difference in score with respect to aetiologies (alcohol, gall stones, hypertriglyceridemia).
Conclusion: HTG-induced acute pancreatitis is a clinically significant and potentially severe form of
pancreatitis. HTGAP is the third most common cause of AP and is often associated with normal or minimally
elevated serum amylase and lipase levels. Early recognition and targeted therapy, including triglyceride-
lowering measures, are crucial for improving outcomes. Diet and lifestyle changes, weight reduction, strict
control of diabetes along with lipid-lowering medications is critical in preventing recurrence of AP in these
patients.
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Introduction

The two most frequent causes of acute pancreatitis
(AP) are gallstones and alcohol misuse. With a
reported prevalence of 2-4%, hypertriglyceridemia
is a rare but well-established cause of acute
pancreatitis. [1-3]. The National Cholesterol
Education Program Triglyceride (TG) levels are
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classified by ATP III as normal (<150), borderline
high (150-199), high (200-499), and very high
(>500 mg/dL) (1 mmol=88.5736 mg/dL) [4].
Although TG levels >1000 mg/dL have generally
been linked to AP, it is uncertain and varies from
person to person what level AP may occur at.
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Numerous epidemiological studies have attempted
to establish the proper threshold for TG levels that
result in AP. Of the 129 patients with severe HTG
in the study, 26 (20.2%) had at least one episode of
AP [5]. Additionally, data from population studies
in Europe indicate that 10-19% of patients with
severe HTG (>1000 mg/dL) have AP [3].

According to Sandhu et al., none of the 95 patients
experienced AP while their TG levels were below
1771 mg/dL, suggesting that HTG is unlikely to be
the cause of acute pancreatitis at these levels [6].
In a large population research, the group with TGs
levels > 500 had an adjusted hazard ratio for AP of
3.20 (CI, 1.99-5.16), compared to the group with
TGs levels < 150.

Additionally, after controlling for confounders and
other variables, there was a 4% increase of
incidental AP for every 100 mg/dL increase in TG
concentration [7]. The current suggestion that TG <
1000 mg/dL is unlikely to cause acute pancreatitis
is supported by these investigations [2, 3, 8]. The
precise process via which HTG causes AP is
unclear.

The majority of widely accepted hypotheses are
based on animal models that explain how
pancreatic lipase converts excess TGs into free
fatty acids (FFA), which causes ischemia and
damage to pancreatic cells [2, 8]. It has also been
suggested that hyperviscosity from too many TGs
in pancreatic capillaries causes ischemia, however
it is unclear why this ischemia exclusively affects
the pancreas and no other organs. HTG-AP has
been linked to certain genetic alterations, including
CFTR and ApoE gene mutations [3, 8]. HTG-
induced AP most likely results from the intricate
interaction of several variables, each of which
contributes differently to the patient. To fully
understand the pathophysiology of HTG-AP, more
investigation is required.

The Aim of the study was to evaluate the clinical
profile of patients diagnosed with acute pancreatitis
(AP). To determine the relationship between serum
triglyceride levels and its clinical outcomes in
Acute Pancreatitis (AP). To assess the severity of
acute pancreatitis (AP) between
hypertriglyceridemia (HTG) and non-
hypertriglyceridemia causes (Non-HTG) using
various scoring system (RANSON, APACHE II,
CT SEVERITY INDEX).

The Objective of the study was to analyze
demographic data (age, sex, comorbidities such as
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diabetes, alcohol use, etc.) of patients presenting
with HTG-AP. To assess the correlation between
amylase, lipase levels with various factors causing
acute pancreatitis.

To assess the severity of pancreatitis in various
aetiologies. To evaluate recurrence rates and long-
term follow-up outcomes in patients with HTG-AP.

Materials and Methods

This prospective observational study was
conducted at Sri Venkateshwara Medical College
and Research Centre, Department of General
Surgery over one year period between May 2024 to
April 2025.

Clinical data during hospitalization were collected
including demographic and laboratory data,
radiological, disease severity, organ failure and
outcome following treatment;

Inclusion Criteria

o Age>18years

e Serum triglyceride (TG) levels > 1000 mg/dL
(11.3 mmol/L) at presentation

e Availability of complete clinical records,
including:

o # Laboratory values - serum amylase and
lipase levels

o  #Imaging results - CT scan imaging

Exclusion Criteria

e Chronic Pancreatitis or Pancreatic Neoplasms

e Serum Triglyceride Levels < 500 mg/dL at
Presentation

e Pregnancy

e  Patients who declined consent

e Known Genetic Pancreatic Disorders: e.g.,
cystic fibrosis, hereditary pancreatitis

Statistical Analysis

Statistical analysis was carried out using SPSS-24.
P-value less than 0.005 was considered statistically
significant. Statistical tests were applied based on
the type of variable and normality of the data.

Parameters

e Male to Female Ratio

o Mean Age

e Alcohol

e  Serum Triglyceride levels at admission
e Serum Amylase and Lipase level

o  CT severity index

Results

Table 1: Sex distribution among acute pancreatitis

Males | Females | Total population

Number of acute pancretitis (AP)

62 50 112

Number of AP cases with hypertriglceridemia (HTG) (Percentages) | 05 04 09

(5.6%) | (4.5%) | (10.1%)

Vanjinathan et al.
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Out of 112 cases, sex distribution level of acute
pancreatitis was high in Males 62 and females were
50. Also, number of AP cases with
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hypertriglceridemia (HTG) were higher in the
males as 5 (5.6%) and females were 04 (4.5%), out
of 09 (10.1%) total cases, Table 1.

Table 2: Age wise distribution in acute pancreatitis

Age groups No. of acute pancreatitis No. of acute pancreatitis with hypertriglyceridemia
18-20 years 01 00
2029 years 08 00
30-39 years 44 02
40-49 years 36.4 05
50-59 years 18.6 01
>60 years 04 01

In 18-20 years age group there was only 1 patient
found AP and no any acute pancreatitis with
hypertriglyceridemia. In 20-29 years age group
there were 8 patients found AP and no any acute
pancreatitis with hypertriglyceridemia seen. In 30—
39 years age group there were 44 patients found AP
and 2 patients acute pancreatitis = with
hypertriglyceridemia seen. Middle age male
populations were more prone to develop acute

pancreatitis due to hypertriglyceridemia. In 4049
years age group there were 36.4 patients found AP
and 5 patients acute pancreatitis = with
hypertriglyceridemia seen. In 50-59 years age
group there were 18.6 patients found AP and 1
patient acute pancreatitis with hypertriglyceridemia
seen. Above >60 years age group there were 4
patients found AP and 1 patient acute pancreatitis
with hypertriglyceridemia seen, Table 2.

Table 3: Causative factors distribution

Components Numbers of acute pancreatitis (AP) Percentage
Hypertriglyceridemia 09 10%

Alcohol intake 28 25%

Gall stones 45 40%
Hypertriglyceridemia + alcohol 14 11%
Hypertriglyceridemia + gall stones 16 14%

Acute pancreatitis causes due to higher number out of all the actiologies. 14 (11%)

Hypertriglyceridemia at 9 (10%) patients, which
was lower out of all the aetiologies. 28 (25%)
patients causes AP due to Alcohol intake. 45 (40%)
patients causes AP due to Gall stones. which was

patients causes AP due to combination of
Hypertriglyceridemia and alcohol consumptions.
16 (14%) patients causes AP due to combination of
Hypertriglyceridemia and gall stones, Table 3.

Table 4: Amylase & lipase distribution

SN | Components

Serum amylase

Serum lipase

Hypertriglyceridemia

Decreased/ normal

Decreased / normal

Alcohol intake

Increased (96%) (26 people)

Increased (100%) (28 people)

Gall stones

Increased (84%) (38 people)

Increased (96%) (43 people)

Hypertriglyceridemia + alcohol

Increased (94%) (13 people)

Increased (100%) (14 people)

DN |WIN|—

Hypertriglyceridemia + gall stones

Increased (85%) (14 people)

Increased (100%) (16 people)

Serum Amylase and Lipase levels remains
increased in all aetiologies except in
Hypertriglyceridemia. Serum Amylase (96%) (26
people) and Lipase levels (100%) (28 people) were
increased in the Alcohol intake patients. Serum
Amylase (84%) (38 people) and Lipase levels
(96%) (43 people) were increased in the Gall stones
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patients. Serum Amylase (94%) (13 people) and
Lipase levels (100%) (14 people) were increased in
the Hypertriglyceridemia + alcohol patients. Serum
Amylase (85%) (14 people) and Lipase levels
(100%) (16 people) were increased in the
Hypertriglyceridemia + gall stones patients, Table
4 and Figure 1.
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Figure 1: Factors causing pancreatitis
Table 5: CT severity score wise distribution
SN Components CT severity score
1 Hypertriglyceridemia High score (>7)
2 Alcohol intake High score (>7)
3 Gall stones High score (>7)
4 Hypertriglyceridemia + alcohol consumption High score (>7)
5 Hypertriglyceridemia + gall stones High score (>7)

Regarding CT Severity Score, there was no
significant difference in score with respect to
aetiologies (alcohol, gall stones,
hypertriglyceridemia), Table 5.

Discussions

Our prospective observational study demonstrates
that HTGAP accounts for 8% (9/112) of all cases
of acute pancreatitis. Although HTG has been
regarded as the third most common cause of AP
after gallstones and alcohol, the exact incidence of
HTGAP is not known and various studies have
estimated HTG as the causative factor in up to 1-
14% of all cases of AP, According to the
previously published literature [9, 10]. HTG-AP
has grown in incidence and importance.

Our data also confirmed additional etiological
factors (alcohol and Serum Triglyceride levels,
Serum Amylase and Lipase level). Our data are in
accordance with Scherer et al. who recommend that
HTG-AP should be suspected in the case of
significant alcohol consumption [8].

In our study, Out of 112 cases, sex distribution
level of acute pancreatitis was high in Males 62 and
females were 50. Also, number of AP cases with
hypertriglceridemia (HTG) were higher in the

males as 5 (5.6%) and females were 04 (4.5%), out
of 09 (10.1%) total cases. Our data analysis
supported findings by Zheng et al. [11] and Zhu et
al. [12] that HTG is substantially associated with
male gender and younger age. Given that alcohol-
related HTG primarily affects males at younger
ages, and that underlying genetic defects behind
HTG lead to younger manifestation, this is not
surprising. [13, 8, 14].

In our research, acute pancreatitis causes due to
Hypertriglyceridemia at 9 (10%) patients, which
was lower out of all the aectiologies. 28 (25%)
patients causes AP due to Alcohol intake. 45 (40%)
patients causes AP due to Gall stones. which was
higher number out of all the actiologies. 14 (11%)
patients causes AP due to combination of
Hypertriglyceridemia and alcohol consumptions.
16 (14%) patients causes AP due to combination of
Hypertriglyceridemia and gall stones.

Serum Amylase and Lipase levels remains
increased in all aetiologies except in
Hypertriglyceridemia. Serum Amylase (96%) (26
people) and Lipase levels (100%) (28 people) were
increased in the Alcohol intake patients. Serum
Amylase (84%) (38 people) and Lipase levels
(96%) (43 people) were increased in the Gall stones
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patients. Serum Amylase (94%) (13 people) and
Lipase levels (100%) (14 people) were increased in
the Hypertriglyceridemia + alcohol patients. Serum
Amylase (85%) (14 people) and Lipase levels
(100%) (16 people) were increased in the
Hypertriglyceridemia + gall stones patients. Our
data confirmed a significant reduction of amylase
and lipase levels with the elevation of
Hypertriglyceridemia. Furthermore, case reports
have been published by Singh et al. [15] and
Sotello et al. [16], presenting HTG-AP patients
with normal amylase and lipase levels.

Regarding CT Severity Score, there was no
significant difference in score with respect to
aetiologies (alcohol, gall stones,
hypertriglyceridemia). Our data analysis showed
that HTG considerably exacerbated the severity of
AP [17]. In contrast to alcoholic etiology, HTG
exacerbates the severity of AP, as verified by
Navarro et al. [18] and Goyal et al. [19]. 1t is
obvious that the underlying mechanism is intricate.
Long-lasting cytosolic Ca2+ increase,
mitochondrial damage, and membrane lipid
peroxidation are all caused by unsaturated free fatty
acids (UFAs), which are produced from TG [20,
21]. Fatty acid ethyl esters, or FAEEs, are non-
oxidative ethanol metabolites that contribute to the
long-term increase in Ca2+ and decrease in ATP
levels when alcohol intake is increased [22, 23].

In addition, ischemia and acidosis in the pancreatic
capillaries are brought on by the increased plasma
viscosity brought on by hyperchylomicronemia
[24]. This pathologic setting causes pancreatic
lipase leakage and early trypsinogen activation,
which further releases and accumulates free fatty
acids (FFA) [25, 20, 25]. Additionally, UFAs boost
the mRNA production of  neutrophil
chemoattractants and tumor necrosis factor-alpha
(TNF-a), which causes a systemic pro-
inflammation and exacerbates AP. [21].

There are various limitations to our study.
Unfortunately, only 50% of the whole cohort
matched the inclusion criteria, even though all data
were gathered prospectively and cases having TG
measurements within the first three days of
admission were included in the study. By
contrasting the epidemiological and major outcome
distributions of the examined data with those of the
entire cohort, we tried to reduce these limitations.
We verified that the population being studied is
representative of a typical AP cohort.

Conclusions

HTG-induced acute pancreatitis is a clinically
significant and potentially severe form of
pancreatitis. HTGAP is the third most common
cause of AP and is often associated with normal or
minimally elevated serum amylase and lipase
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levels. Early recognition and targeted therapy,
including triglyceride-lowering measures, are
crucial for improving outcomes. Diet and lifestyle
changes, weight reduction, strict control of diabetes
along with lipid-lowering medications is critical in
preventing recurrence of AP in these patients.

Ethical approval: The study was approved by the
Institutional Ethics Committee.
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