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of Traditional Chinese Medicine, Hefei, China, 3General Surgery Department, Wuhu Hospital of
Traditional Chinese Medicine, Wuhu, China
Purpose: The short-term prognosis of hyperinsulinemia in patients with

hyperlipidemia resulting in acute pancreatitis remains uncertain, so this

research explores the correlation between them.

Material and methods: This study retrospectively analyzed patients treated for

hypertriglyceridemic acute pancreatitis at Wuhu Hospital of Traditional Chinese

Medicine between January 2020 and April 2023. Patients were divided into two

groups based on laboratory diagnosis: the hyperinsulinemia group (HINS) and the

non-hyperinsulinemia group (NHINS). The study aims to evaluate the short-term

effects of hyperinsulinemia on acute pancreatitis.

Results: A total of 92 patients with Hypertriglyceridemic pancreatitis were

included in the study before receiving lipid-lowering therapy, with 44 in the

HINS group and 48 in the NHINS group. Significant differences were observed

between the two groups in terms of white blood cell count (WBC), hypersensitive

C-reactive protein (CRP) levels, and fasting blood glucose at 2, 3-4, and 5–7 days

after initiation of lipid-lowering intervention (P < 0.05). Following admission,

patients received symptomatic interventions. However, there was a significant

difference in the rate of decrease compared to the baseline between the fifth and

seventh days (P < 0.05). Additionally, the groups showed significant differences in

the readmission rates for recurrent pancreatitis within 30 days post-ICU transfer

and discharge (P < 0.05). No statistically significant distinctions were noted in the

length of hospital stay or quality of life scores fifteen days post-discharge.

Conclusion: Hyperinsulinemia adversely affects the recovery process of patients

with Hypertriglyceridemia-induced acute pancreatitis.
KEYWORDS
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1 Background

Acute pancreatitis is one of the most common acute abdomen

in clinic. Its main manifestations include abdominal tenderness,

dyspepsia, nausea and vomiting, which may cause serious

consequences if not treated in time. Studies have shown that the

occurrence of acute pancreatitis has a huge negative impact on

people’s health and economic ability (1).

A diagnosis of acute pancreatitis is established when a patient

exhibits at least two of the following criteria: characteristic

abdominal pain, elevated levels (three times or more the upper

limit of normal) of pancreatic enzymes (amylase and/or lipase), or

imaging results demonstrating specific abnormalities (2). Following

a diagnosis, the optimal treatment strategy within the first 72 hours

predominantly includes fluid rehydration and enteral nutrition

support (3). Approximately 70% to 80% of pancreatitis patients

attain symptom control with prompt diagnosis and systematic

treatment, resulting in a relatively mild prognosis (4).

Hypertriglyceridemic pancreatitis (HP) represents 2% to 4% of all

pancreatitis cases (5), indicating a notable increase (6).

Hypertriglyceridemic pancreatitis typically follows a more severe

disease trajectory, with an increased risk of sustained organ failure.

Treatment may necessitate insulin administration to manage the

condition effectively (7).

Insulin resistance(IR) is characterized as the phenomenon that at

normal plasma insulin levels, target tissues fail to demonstrate the usual

synergistic hypoglycemic effects, inhibit endogenous glucose

production, suppress lipolysis, and promote glucose uptake. To

compensate for insulin resistance, the body may increase its insulin

production, resulting in elevated fasting plasma insulin levels,

potentially progressing to hyperinsulinemia (8, 9). Hyperinsulinemia,

characterized by excessive circulating insulin (10), is positively

associated with obesity and serves as a clinical indicator in a subset

of patients with insulin resistance (11). Research indicates that

hyperinsulinemia is currently a greater contributor to the

development of type 2 diabetes than insulin resistance (12).

Insufficient insulin function triggers compensatory hyperinsulinemia,

necessitating continuous insulin secretion by islet beta cells. This

process hastens the deterioration of pancreatic beta cells, potentially

inducing apoptosis (13), and impairing pancreatic function. Long-term

chronic inflammation induces hyperinsulinemia, which in turn

promotes inflammation (14).

Despite the established connection between hyperinsulinemia,

fat metabolism, and pancreatic function, research on the influence

of hyperinsulinemia on short-term outcomes in patients with

Hypertriglyceridemia-induced acute pancreatitis remains

insufficient. The objective of this research is to examine the

impact of hyperinsulinemia on relevant laboratory indicators and

disease severity following standard treatment in patients with acute

pancreatitis caused by hyperlipidemia, thereby providing a novel

theoretical foundation for managing this medical condition.
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2 Clinical data and experimental
methodologies

2.1 Introduction

This study conducted a retrospective analysis of ninety-two

patients diagnosed with acute pancreatitis and hyperlipidemia

admitted to the surgery department at Wuhu Hospital of

Traditional Chinese Medicine, affiliated with Anhui University of

Chinese Medicine, from January 2020 to April 2023. Patients were

categorized into two groups according to OGTT, glucagon-

stimulating C-peptide test and clinical manifestations: the

Hyperinsulinemia (HINS) group, with forty-four patients, and the

Non-hyperinsulinemia (NHINS) group, with forty-eight patients.

Statistical analysis revealed no significant differences in baseline

characteristics between the two groups (p > 0.05), indicating

their comparability.
2.2 Criteria for inclusion and exclusion

The study enrolled 92 patients who received treatment for

Hypertriglyceridemia-induced acute pancreatitis at the

Department of Surgery, Wuhu Hospital of Traditional Chinese

Medicine, affiliated with Anhui University of Chinese Medicine,

from January 2020 to April 2023. Acute pancreatitis (AP) was

diagnosed based on symptoms of abdominal pain, elevated levels of

blood amylase/lipase, and/or typical radiological findings.

Hyperlipidemia acute pancreatitis (HLAP) was defined as a

triglyceride (TG) level exceeding 5.6mmol/L after excluding other

potential causes. Patients under 18 years, pregnant individuals, and

those with pancreatic cancer or chronic pancreatitis were excluded

from the study. Key clinical parameters such as fasting blood

glucose (GLU), total cholesterol (TC), triglycerides (TG), white

blood cells (WBC), and high-sensitivity C-reactive protein (CRP)

were recorded at specific intervals: one day before lipid-lowering

intervention and two days, three to four days, and five to seven days

post-intervention.

The diagnostic criteria for acute uncomplicated pancreatitis and

mild acute pancreatitis adhere to the standards for acute

pancreatitis diagnosis, meeting any of these conditions: no organ

failure, no local or systemic complications, and Ranson score < 3

points. These criteria are based on the 2013 Chinese Guidelines for

the Diagnosis and Treatment of Pancreatitis. The diagnostic criteria

for mild acute pancreatitis are consistent with those for acute

pancreatitis, requiring the fulfillment of any of the following: no

organ failure, no local or systemic complications, Ranson score < 3

points, Acute Physiology And Chronic Health Evaluation

(APACHE) score < 8, Bedside Index For Severity In Acute

Pancreatitis (BISAP) < 3 points, or Modified CT Severity Index

(MCTSI) score < four points.
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Quality of life (QOL) scores were recorded upon admission and

within 15 days of discharge using the Moorehead-Ardelt Quality of

Life Questionnaire II. The Atlanta Grading standards have

categorized the severity of acute pancreatitis into three levels:

mild acute pancreatitis (MAP), moderately severe acute

pancreatitis (MSAP), and severe acute pancreatitis (SAP). This

classification is based on pancreatic necrosis, peripancreatic fluid

collections, organ failure, and mortality. Organ failure is

characterized by respiratory insufficiency (PaO2/FiO2 ≤300

mmHg), renal failure (serum creatinine ≥170 mmol/L after

rehydration), and/or shock (SBP ≤90 mmHg). Additionally, the

duration of hospital stay and ICU days are utilized to

evaluate outcomes.

The severity of acute pancreatitis was evaluated using the

Ranson, BISAP, APACHE-II, and Marshall scoring systems.

Ranson scores are applied within the first 24 hours following

symptom onset. BISAP scores assess the risk of persistent organ

failure in acute pancreatitis patients. An APACHE-II scores of 9 or

higher signifies severe pancreatitis. The modified Marshall scoring

system assesses pancreatic severity while reducing the impact of

renal function on the statistical outcomes (15–20).
2.3 Improved gathering of patient
information and clinical data, emphasizing
ethical considerations

Patient clinical histories, including age, sex, body mass index

(BMI), alcohol consumption, diabetes mellitus (DM), and fatty liver

status, were retrospectively documented. Patients with a history of

heavy alcohol use, defined as consuming ≥40 g/d of alcohol per day

for ≥5 years, were excluded from the study due to alcohol-related

etiology (21). The levels of serum calcium (Ca), C-reactive protein

(CRP), white blood cells (WBC), and triglycerides (TG)

were measured.

The initial management of hypertriglyceridemic pancreatitis

involves symptomatic measures such as fasting, fluid resuscitation,

analgesia, and nutritional support. Additionally, targeted

interventions to lower serum triglyceride levels were employed

post-initial treatment. These interventions involved insulin

infusion, heparin administration, and anti-hyperlipidemic

medications. There was no difference in treatment between the

two groups. The retrospective observational study protocol adhered

to the guidelines outlined in the Declaration of Helsinki.
3 Methods of statistical analysis

The data were processed using Graphpad Prism9.5.1 statistical

software. Measurement data were presented the mean ± SD, and the

t-test was employed for normally distributed data while the rank

sum test was used for non-normally distributed data. Count data are

presented as percentages and analyzed using the c2 test. A

statistically significant difference was P<0.05 at a significance level

of a=0.05.
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4 Results

4.1 Baseline characteristics

The retrospective study comprised 100 patients, with one

individual under 18 and seven others with incomplete follow-up

excluded from the analysis. These excluded patients were not

included in the scope of this research. Patients with FBG >

7mmol/L or OGTT ≥11.1mmol/L, and C-peptide level

significantly higher than the normal value, and insulin secretion

peak delayed after oral glucose were diagnosed as hyperinsulinemia

and inc luded in HINS (n=44) , whi le those without

hyperinsulinemia (n=48) were classified as NHINS based on oral

glucose tolerance test (OGTT), glucagon-stimulating C-peptide test,

and clinical manifestations. Figure 1 illustrates the detailed

methodology employed in this study.

Table 1 displays the laboratory data and basic information for

the two patient groups. The retrospective analysis included age,

gender, body mass index (BMI), history of fatty liver disease, quality

of life score at admission, blood lipid index, blood glucose index,

and inflammatory response index. Statistical comparisons indicated

no significant differences between the two groups at baseline, except

fasting insulin levels.
4.2 Prognostic indicators

4.2.1 Lipid Level
During days 5-7, the TG levels showed a significant decline,

with the HINS group recording TG levels of 8.1 (3.5) and the

NHINS group showing 7.5 (2.3). No statistically significant

difference was observed between the two groups during this

period. However, notable differences in TG levels were observed

between the two groups at baseline and during days 5-7 (Table 2).
4.2.2 Blood glucose level
The initial fasting blood glucose (FBG) levels were 9.6 (1.7)

mmol/L for the HINS group and 9.1 (1.5) mmol/L for the NHINS

group, showing a significant difference from the FBG levels

observed on day 2. In addition, the decline of FBG data in the

NIHINS group was more pronounced (Table 3).
4.2.3 The short-term prognosis and rate of
recurrence

Hospital stay duration was comparable between the two groups,

showing no significant statistical difference. The study documented

readmissions within 30 days after discharge for patients with

recurrent hypertriglyceridemia-induced acute pancreatitis in both

groups. Among the HINS group, 4 patients (9.1%) were readmitted,

whereas no readmissions were reported in the NHINS group (0%)

(P < 0.05), highlighting a significant difference between the two

groups. A total of 7 patients in the HINS group and 1 patient in the

NHINS group were transferred to the ICU due to severe conditions,

revealing a notable distinction between the two groups (Table 4).
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4.2.4 The quality of life
The quality-of-life scores 15 days after discharge were recorded

for both groups. Initially, the average quality of life scores was 0.23

(0.79) for the HINS group and 0.19 (0.98) for the NHINS group.

Fifteen days after discharge, these scores improved to 1.05 (0.59) for

the HINS group and 1.09 (0.68) for the NHINS group, with no

significant statistical difference. Importantly, there was a significant

improvement in the quality-of-life scores for all patients at the 15-

day mark post-discharge compared to their scores before

treatment (Table 5).

4.2.5 The comparison of scoring systems
The Ranson, BISAP, APACHE-II, and Marshall scores were

documented for both the HINS and NHINS groups upon discharge.

Subsequent calculations revealed notable differences in these scores

across the two groups (P < 0.005) (Table 6).

5 Topic under discussion

The primary causes of acute pancreatitis include pancreatic

hyperstimulation and obstruction of the pancreaticobiliary duct,

leading to increased pancreatic duct pressure and trypsin reflux.

Acute pancreatitis arises when the mechanisms to prevent

trypsinogen activation or reduce trypsin activity are overwhelmed

(22). The predominant factor in AP is a disruption in lipid

metabolism pathways. Hyperlipidemia has become the second

most common cause of AP, surpassing alcohol, with an

increasing prevalence of Hypertriglyceridemia-induced

pancreatitis cases. This trend indicates that genes involved in lipid
FIGURE 1

Study flowchart.
TABLE 1 Baseline characteristics.

Variables HINS (44) NHINS (48) P

Men/Women 8/36 6/42 0.5641

Age,y 49.05 ± 6.45 51.15 ± 5.30 0.0904

BMI, kg/m2 27.5 ± 3.3 28.0 ± 4.2 0.5297

QOL score 0.23 ± 0.79 0.19 ± 0.98 0.8308

FBG (mmol/L) 9.6 ± 1.7 9.1 ± 1.5 0.1375

Fatty liver, N (%) 38(84.1%) 40(83.3%) 0.7761

Disease severity, N (%) 0.2583

MAP 27(61.4%) 29(60.4%)

MSAP 13(29.5%) 18(37.5%)

SAP 4(9.1%) 1(2.0%)

TG (mmol/L) 10.3 ± 4.2 9.7 ± 3.9 0.4792

TC (mmol/L) 20.7 ± 11.5 17.4 ± 12.5 0.1922

Ca, median (mmol/L) 2.13 ± 0.2 2.12 ± 0.21 0.8160

CRP, mg/L 17.50 ± 4.47 15.68 ± 6.31 0.1163

WBC (10^9) 13.76 ± 4.13) 13.01 ± 5.11 0.4373

HbA1c(%) 6.70 ± 1.22 6.60 ± 1.15 0.7333

FINS (mm/L) 30.84 ± 13.75 13.96 ± 2.61 P<0.0001

HOMA-IR 9.42 ± 3.51 6.19 ± 2.94 P<0.0001
Data are mean (SD) or %.
BMI, body mass index; FBG, fasting blood glucose; TG, triglyceride; TC, total cholesterol; Ca,
calcium; CRP, C-reactive protein; WBC, white blood cell; HbA1c, glycosylated hemoglobin;
FINS, fasting insulin.
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metabolism may affect the risk of secondary infectious pancreatic

necrosis in AP patients (23). Multiple factors influence Pancreatitis.

Over the past decade, numerous studies have demonstrated that

acute pancreatitis can result in metabolic complications (such as

exocrine pancreatic dysfunction and new-onset diabetes), regardless

of the severity of the initial condition (24).
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The management of acute pancreatitis is complex, involving

various levels of severity and clinical progression. However, timely

and aggressive fluid resuscitation, combined with early initiation of

enteral nutrition, has been shown to effectively reduce mortality

rates and the occurrence of infections (25). Studies have shown that

the progression and severity of remission in acute pancreatitis is

d r i v en by l o c a l and s y s t em i c i nfl amma t i on ( 26 ) .

Hypertriglyceridemic pancreatitis, a subtype of acute pancreatitis,

is initiated by the enzymatic activity of pancreatic lipase on excess

fat, producing fatty acids. The subsequent accumulation of lipid

toxicity induces robust inflammatory responses (27). IIn addition,

hypertriglyceridemia will increase the production of intracellular

reactive oxygen species, accelerate the production of inflammatory

factors, recruit and activate more inflammatory cells, and further

aggravate the inflammatory response (28, 29).

The mortality rate and incidence of organ necrosis in acute

pancreatitis are positively correlated with the severity of

hyperlipidemia (30). Consequently, triglyceride levels serve as a

critical supplementary parameter in the clinical management of

acute pancreatitis. Regular monitoring of triglyceride and serum

glucose levels is essential during insulin therapy, and

discontinuation of intravenous insulin is advised once serum

triglyceride levels decrease to below 500mg/dL. The secretion of

insulin by pancreatic beta cells plays a pivotal role in regulating

glucose, amino acid, and free fatty acid metabolism in the human

body (31–33). Maintaining an optimal insulin concentration

homeostasis relies on a negative feedback regulatory system.

Disruption of this mechanism can result in inadequate or

excessive insulin secretion symptoms.

Insulin resistance and the resulting hyperinsulinemia are major

manifestations and pathophysiological factors of metabolic

syndrome (34, 35). This relationship between insulin resistance

and obesity further exacerbates the condition. Both obesity and

insulin resistance play a significant role in triggering and worsening

disturbances in lipid metabolism, particularly hyperlipidemia (36).

Therefore, improving both obesity and insulin resistance is

considered one of the treatment approaches for acute pancreatitis

with high triglyceride levels. Managing hyperinsulinemia involves

both pharmacological and non-pharmacological interventions (37).

Pharmacological options for diabetes treatment include

sulfonylureas, glucagon-like peptide 1 (GLP-1) agonists, and

dipeptidyl peptide-4 (DPP-4) inhibitors (38); while non-

pharmacological strategies involve regulating dietary energy

intake, increasing physical activity, and enhancing energy

expenditure (39). Although innovative and effective, non-drug

treatments require a strong sense of self-discipline and regularity

(40, 41), making them unsuitable for acute stages of pancreatitis.

However, this study has limitations, including a small sample

size leading to biased sample selection, lack of long-term follow-up

on the effects of pancreatitis treatment, and the inability to adjust

the study based on varying serum triglyceride concentrations.

Therefore, future research should focus on these aspects for

further exploration.
TABLE 2 Lipid level.

Indicators HINS (44) NHINS (48) P

TG (mmol/L),
pre-intervention

10.3 ± 4.2 9.7 ± 3.9 0.4792

TG (mmol/L), D5-D7 8.1 ± 3.5 7.5 ± 2.3 0.3300

P(pre, D5-D7) 0.0091 0.0011
TABLE 3 Blood glucose lever.

Indicators HINS (44) NHINS (48) P

FBG (mmol/L),
pre-intervention

9.6 ± 1.7 9.1 ± 1.5 0.1375

FBG (mmol/L), D2 9.0 ± 1.3 7.4 ± 0.8 P<0.0001

FBG (mmol/L), D3-D4 9.1 ± 1.5 7.3 ± 0.9 P<0.0001

FBG (mmol/L), D5-D7 9.3 ± 1.2 7.5 ± 1.1 P<0.0001
TABLE 4 The short-term prognosis and rate of recurrence.

Indicators HINS (44) NHINS (48) P

Hospital days, days 10.18 ± 4.25 9.56 ± 5.17 0.5335

Readmission, N (%) 4(9.1%) 0(0%) 0.0486

ICU need, N (%) 7(15.9%) 1(2.0%) 0.0257
TABLE 6 Scoring systems.

Indicators HINS (44) NHINS (48) P

Ranson score 4.4 ± 1.8 3.4 ± 0.9 0.001

BISAP score 1.8 ± 0.8 1.3 ± 0.6 0.001

APACHE-II score 5.6 ± 1.1 4.2 ± 0.6 P<0.0001

modified Marshall score 1 ± 0.52 0.75 ± 0.35 0.0077
TABLE 5 The quality of life.

Indicators HINS (44) NHINS (48) P

QOL score,
pre-intervention

0.23 ± 0.79 0.19 ± 0.98 0.8308

QOL score,
post-discharge

1.05 ± 0.59 1.09 ± 0.68 0.7648

P (pre, post) P<0.0001 P<0.0001
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6 Conclusion

In summary, symptomatic treatment was administered to both

groups of patients with hyperlipidemia pancreatitis after

hospitalization, leading to significant improvements in clinical

symptoms and laboratory indicators. However, due to impaired

pancreatic function, patients in the HINS group experienced slower

recovery and disease aggravation, negatively impacting their

condition. Following conventional treatment, patients in the

NHINS group showed milder abdominal signs and blood test

results than those in the HINS group. Hospital stay duration and

quality of life after discharge were not significantly affected in the

HINS group.
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