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ABSTRACT
Objective: To compare insulin infusion and heparin infusion, used to treat hypertriglyceridemia-induced acute pancreatitis in
terms of efficacy.
Study Design: Descriptive study.
Place and Duration of Study: Department of Gastroenterology, Division of Internal Disease, Sivas Cumhuriyet University
Hospital, Sivas, Turkey, from 1st January 2013 to 1st  January 2020.
Methodology: Patients who presented with abdominal pain and were found to have edematous pancreatitis on computed
tomography imaging were retrospectively reviewed. Thirty-six patients with hypertriglyceridemia were included. Eighteen of the
patients were given insulin infusion, while the other 18 were given heparin infusion therapy. The patients' gender, age, admis-
sion amylase values, AST, ALT, total cholesterol, glucose, lactate dehydrogenase (LDH), CRP, leukocyte, pre-treatment and
post-treatment first, second, and third-day triglyceride levels were recorded from the files.
Results:  The  post-treatment  third-day  triglyceride  levels  of  the  insulin  therapy  group  were  statistically  significantly  lower
compared to the heparin therapy group (432.5; 984, p<0.001, respectively).  
Conclusion: Insulin infusion, in addition to fluid therapy and electrolyte imbalance, was more effective than heparin therapy in
patients with hypertriglyceridemia-induced acute pancreatitis.
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INTRODUCTION

Acute pancreatitis is the most common gastrointestinal disease
requiring hospital admission. In developed countries, its inci-
dence is 34 per 100,000 people.1 Acute pancreatitis can usually
present with local and systemic inflammatory response in vari-
able clinical settings. Patients usually present with mild pancre-
atitis and their clinic usually improve within one week. In approx-
imately 20% of cases, acute pancreatitis is moderate or severe,
and patients develop necrosis of the pancreatic tissue or organ
failure. The mortality rate varies between 20 and 40% in cases
of severe pancreatitis.2

Patients with acute pancreatitis usually present with severe
upper abdominal pain. The diagnosis of acute pancreatitis is
based on the presence of at least two of the three diagnostic
criteria.
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The first is characteristic upper abdominal pain, the second is
elevated serum amylase or lipase (or both) at least greater than
three times the upper limit of normal, and the third is the pres-
ence of findings consistent with acute pancreatitis on computed
tomography,  magnetic  resonance  imaging,  or  ultrasono-
graphic imaging.3 If typical clinical and laboratory findings are
present, no additional imaging is required to confirm the diag-
nosis of acute pancreatitis. However, imaging can be performed
at an early stage when diagnostic uncertainty is present. Necro-
tising pancreatitis can usually be detected on imaging 72 to 96
hours after the onset of symptoms.4

Gallstones (45%) and alcohol use (20%) are the most common
causes  of  acute  pancreatitis  in  developed  countries.  Other
causes include medical therapy, endoscopic retrograde cholan-
giopancreatography  (ERCP),  hypercalcemia,  hypertriglyc-
eridemia, infections, genetic, autoimmune diseases, and surg-
ical  trauma.  In  acute  pancreatitis  cases,  conditions  such  as
alcohol  consumption,  drug  use,  family  history,  and  gallstone
history should be strictly reviewed. If the history, physical exami-
nation, and imaging reveal no factor for acute pancreatitis, more
comprehensive imaging and laboratory tests should be carried
out to prevent recurrence of pancreatitis.5,6

Hypertriglyceridemia is often an overlooked important cause of
non-gallstone acute pancreatitis. It is thought to be account for
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approximately 1-4% of all acute pancreatitis cases. Hypertriglyc-
eridemia-induced  acute  pancreatitis  is  more  common  in
secondary  hypertriglyceridemias  due  to  alcoholism,  obesity,
and uncontrolled diabetes.7 A triglyceride level above 500 mg/dL
indicates a risk of acute pancreatitis, but its incidence is much
higher, especially at levels of 1,000 mg/dL and above. While mild
and  moderate  triglyceride  elevation  is  observed  in  approxi-
mately 30% of all acute pancreatitis cases, hypertriglyceridemic
pancreatitis is seen in 2% to 4% of all cases.8

Treatment of hypertriglyceridemia-induced acute pancreatitis
consists of aggressive fluid therapy, analgesia, correction of
electrolyte  imbalance,  and  triglyceride-lowering  therapies.
Insulin,  heparin,  anti-hypertriglyceridemic  drugs,  and  thera-
peutic plasmapheresis can be used to lower the serum triglyc-
eride level.9

In this study, the aim was to compare the effectiveness of insulin
and heparin therapies in lowering triglyceride levels of patients
with hypertriglyceridemia-induced acute pancreatitis.

METHODOLOGY

Patients  who  presented  to  Faculty  of  Medicine,  Cumhuriyet
University Hospital between 2013-2020 with abdominal pain and
who were found to have edematous pancreatitis on computed
tomography imaging were retrospectively reviewed. Thirty-six
patients with hypertriglyceridemia were included in this study.
Eighteen of the patients were given insulin infusion, while the
other 18 were given heparin infusion therapy. Insulin infusion
was administered by adding 0.1-0.3/Kg/hour crystalline insulin
into 5% dextrose. Insulin infusion was titrated to maintain blood
glucose  above  200  by  hourly  monitoring  of  blood  glucose.
Heparin therapy was administered intravenously as 5000 units
twice daily by maintaining APTT value below 100. The patients'
gender, age, admission amylase values, AST, ALT, total choles-
terol,  glucose, lactate dehydrogenase (LDH),  CRP, leukocyte,
pre-treatment and post-treatment first, second, and third-day
triglyceride levels were recorded from the files.

Statistical analysis of the data to be obtained was carried out
using  the  SPSS  22.0  statistical  software  package  (SPSS  Inc.,
Chicago, IL, USA). The Shapiro-Wilk test was used for normally
distributed  parameters.  The  student's  t-test  was  used  to
compare  normally  distributed  parameters,  and  the  Mann-
Whitney U-test was used to compare non-normally distributed
parameters. The exact statistics were noted as mean ± standard
deviation (SD) and median (interquartile, IQR) for quantitative
data while frequency and percentage for qualitative data. The
level of significance was set at 0.05.

RESULTS

There  were  36  patients,  11  females  (30.6%)  and  25  males
(69.4%). Eighteen patients received insulin therapy, while the
other 18 patients received heparin therapy. There was no signifi-
cant difference between the insulin and heparin groups, age,
calcium, WBC, total cholesterol, amylase, AST, CRP, LDH and
triglyceride at admission. The ALT value was found below to be
significant in the group receiving insulin treatment compared to

the group receiving heparin therapy. Although there was no
statistically  significant  difference  between  the  triglyceride
levels on the first day and the second day of treatment in both
groups, it was found to be statistically significantly lower in the
group receiving insulin treatment on the third day of the treat-
ment  compared  to  the  group  receiving  heparin  treatment
(Table I).
Table I: Comparison of demographic and laboratory values according to
the treatment group.

 
Insulın Heparın

pMean ±S.D/
Median (IQR)

Mean ±S.D/
Median (IQR)

Age (year) 49.94±12.04 51.55±11.60 0.685
Calcium (mg/dL) 9.18±0.77 9.34±0.54 0.491
WBC 11166±3581.30 8933.89±3010.34 0.051
Total cholesterol 347.88±122.43 397.44±156.96 0.298

Amylase 1861.5
(1422.5-2022)

1807.5
(1599.5-2100) 0.924

AST 43
(25.25-92.25)

27
(22.75-47.25) 0.154

ALT 60
(31.75-118.0)

28.5
(19.5-48.25) 0.015*

Glucose 173
(135.5-190.5)

207
(165-313.25) 0.041*

LDH 239
(195.25-302)

214
(188.25-247) 0.229

CRP 7.5
(3.28-13.75)

5.685
(3.28-12.8) >0.999

Triglyceride
(mg/dL)

2533.5
(2166.75-3361)

2597.5
(2186.75-3725) 0.849

Table II: Comparison of laboratory values of insulin group and heparin
group before and after treatment.

 Insulın Heparın
p

Median (IQR) Median (IQR)
Post-treatment first-day
Triglyceride (mg/dL)

1636
(1077.75-2015.25)

1305
(1135.25-1873.75) 0.658

Post-treatment second-
day Triglyceride (mg/dL)

1083
(706.5-1276.75)

1125.5
(897.75-1319) 0.393

Post-treatment third-day
Triglyceride (mg/dL)

432.5
(320.75-506)

984
(628-1125) <0.001

There was no statistically significant difference between the
insulin therapy and heparin therapy groups in terms of age,
amylase level, admission, post-treatment first-day, post-treat-
ment second-day (p> 0.05). The post-treatment third-day trig-
lyceride levels of the insulin therapy group were statistically
significantly lower compared to the heparin therapy group (p
<0.05, Table II).

DISCUSSION

Hypertriglyceridemia-induced acute pancreatitis is often over-
looked since it is relatively less common than other causes of
pancreatitis.10 The pancreas contains a high concentration of
lipase.  Pancreatic  lipase hydrolyses  triglycerides  to  glycerol
and free fatty acids. In normal conditions, serum free fatty acids
bind to albumin and are non-toxic. If high serum triglycerides
are hydrolysed in the pancreas or if high serum triglycerides are
hydrolysed in the pancreas by endogenous lipase, locally high
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concentrations  of  free  fatty  acids  may  develop,  causing
vascular endothelial damage, stasis, and ischemic injury to the
pancreas with the release of large amounts of cytotoxic free
fatty acids in the pancreatic circulation.11

In the treatment of hypertriglyceridemia-induced acute pancre-
atitis, insulin infusion, heparin therapy, triglyceride-lowering
agents, and plasmapheresis can be used to reduce elevated trig-
lyceride levels in addition to fluid therapy, analgesic, and regula-
tion of electrolyte imbalance.12 Insulin therapy reduces triglyc-
eride  levels  by  inhibiting  hormone-sensitive  lipase  and
increasing lipoprotein  lipase  activity.13  Heparin  therapy also
increases  lipoprotein  lipase  activity,  decreases  triglyceride
levels, and acts by preventing thrombi that develops due to
systemic inflammation.14 Alagozlu et al. compared insulin infu-
sion and heparin therapy in patients with hypertriglyceridemi-
a-induced acute pancreatitis and found insulin infusion safer in
patients with diabetes.  In addition to insulin and heparin, they
also  initiated  their  patients  on  triglyceride-lowering  agents
such as fenofibrate.15 Hammond et al. administered insulin infu-
sion and heparin therapy in combination to five patients with
hypertriglyceridemia-induced  acute  pancreatitis  and  found
their triglyceride-lowering effects both effective and reliable.16

In a study including 106 patients with hypertriglyceridemia-in-
duced acute pancreatitis, Dhindsa et al. compared insulin infu-
sion and fluid therapy and found that the triglyceride-lowering
effect of insulin infusion was not different from fluid therapy.17 In
a  study  of  100  patients  with  hypertriglyceridemia-induced
acute pancreatitis, Tozlu et al. found that heparin therapy did
not  make  a  difference  in  mortality  versus  standard  fluid
therapy, but that local complications were statistically signifi-
cantly less common in patients receiving subcutaneous heparin
therapy.18

In  this  study,  36 patients  with hypertriglyceridemia-induced
acute pancreatitis, were analysed; half of them received insulin
therapy and the other half received heparin therapy. There was
no significant difference between the patients in both treat-
ment groups in terms of age, admission amylase levels, triglyc-
eride levels, leukocyte count, CRP levels, and LDH levels. When
we compared the patients receiving insulin therapy and heparin
therapy, the post-treatment third-day triglyceride levels of the
insulin therapy group were found to be statistically significantly
lower compared to the heparin therapy group (p <0.05).

The  previous  studies  have  compared  heparin  and  insulin
therapy with standard fluid therapy in patients with hypertriglyc-
eridemia-induced  acute  pancreatitis.  In  this  study,  authors
compared heparin therapy and insulin therapy in hypertriglyc-
eridemia-induced acute pancreatitis.  Although there was no
difference between the two groups in terms of complications,
the authors found that the triglyceride-lowering effect of insulin
therapy was more significant than that of heparin therapy. The
small sample size of this study constitutes the limitation of this
study. There is a need for comprehensive studies to more effec-
tively demonstrate the triglyceride-lowering effect of insulin
therapy.

CONCLUSION

Insulin  infusion,  in  addition  to  fluid  therapy  and  electrolyte
imbalance was more effective than heparin therapy in patients
with hypertriglyceridemia-induced acute pancreatitis.
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