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SUMMARY 
Severe hypertriglyceridemia accounts for up to 7% of all cases of acute pancreatitis. Heparin and 
insulin activate lipoprotein lipase (LPL), thereby reducing plasma triglyceride levels. However, the 
safety and efficacy of heparin and insulin in the treatment of hypertriglyceridemia-associated acute 
pancreatitis have not been well established yet. We successfully used heparin and insulin as first-line 
therapy in four consecutive patients with acute pancreatitis secondary to hypertriglyceridemia. In a 
literature search, we revised almost all reports published to date of patients managed successfully 
with this combination. Heparin and insulin appear to be a safe, effective, and inexpensive first-line 
therapy for hypertriglyceridemia-associated acute pancreatitis. Arch Endocrinol Metab. 2017;61(2):198-201.
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INTRODUCTION

H ypertriglyceridemia is the third most common 
cause of acute pancreatitis after alcohol 

and cholelithiasis (1). The clinical presentation of 
hypertriglyceridemia-associated pancreatitis (HTGP) is 
similar to that of acute pancreatitis due to other causes, 
although the risk of complications with HTGP may be 
higher (2). There are no standard treatment guidelines 
for HTGP, and current treatment strategies include 
standard supportive therapy for the acute pancreatitis 
(suspension of enteral intake, fluid repletion, and opiate 
analgesia), rapidly lowering the plasma triglyceride levels 
and reducing the likelihood of pancreatitis recurrence 
by eliminating its triggering factors (3). Anecdotal 
evidence suggests that a combination of heparin and 
insulin may be an effective first-line therapy for severe 
HTGP, but the efficacy of this approach has not been 
well established. We used this combination successfully 
in four consecutive patients with HTGP and found it 
to be safe and effective. All published cases of heparin 
and insulin therapy to control hypertriglyceridemia in 

HTGP also vouch for the safety and efficacy of this 
approach.

CASES 

We report in the present study a case series of four 
patients (three males and one female), aged between 
28–46 years, who presented to our hospital between 
January 2015 and December 2015. All four patients had 
symptoms attributable to acute pancreatitis with elevated 
serum triglyceride levels (Table 1). Ultrasonography and 
contrast-enhanced computed tomography (CECT) of 
the abdomen confirmed the occurrence of pancreatic 
inflammatory changes. Serum markers of pancreatitis 
(serum amylase and lipase) were elevated in all patients. 
Three patients had diabetes of variable duration (cases 1, 
2, and 4) while one patient (case 3) had no diabetes. All 
patients with diabetes had uncontrolled glycemic levels 
(mean glycated hemoglobin of 10.3%) and were on 
oral antidiabetic agents. None of the four patients used 
alcohol. Patients 1 and 4 had known hypertriglyceridemia 
for 3 and 4 years, respectively, while patients 2 and 3 
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were diagnosed with hypertriglyceridemia during 
the current episode of pancreatitis. Table 2 shows the 
baseline characteristics of all four patients. 

The initial management of all patients included 
suspension of enteral intake and fluid repletion. Regular 
insulin infusion was started at 2–5 units per hour and 
gradually increased to 8–12 units per hour depending 

Table 2. Baseline characteristics of the cases

Parameters Case 1 Case 2 Case 3 Case 4

Age (years)/
Gender

32/M 38/M 28/F 46/M

Weight (kg) 103 88 63 82

BMI (kg/m2) 35.0 31.1 25.0 28.7

Blood glucose at 
presentation 
(mg/dL)

540 232 96 298

HbA1c (%) at 
presentation

11.2 9.2 5.2 10.8

Diabetes 
duration 

3 years 3 years ND 4 years

History of 
pancreatitis

Recurrent 

(third 
episode)

First 
episode

First 
episode

Recurrent 

(second 
episode)

Antidiabetic 
drugs/day

Metformin  
2 g/d

Glimepiride 
4 mg/d

Metformin 
1 g/d

Gliclazide 
80 mg/d 

None
Metformin 

1 g/d

Antilipidemic 
drugs

Fenofibrate 
145 mg/d

None None
Atorvastatin 

10 mg/d

BMI: body mass index; M: male; F: female; HbA1c: glycated hemoglobin; ND: no diabetes.

Table 1. Laboratory parameters of the patients

Parameter Admission 24 
hours

48 
hours

72 
hours

Day 
12

Case 1 TG 
(mg/dL) 

5,860 3,416 2,280 1,578 501

VLDL 
(mg/dL)

249 260 256 239 100

Case 2 TG 
(mg/dL)

3,891 1,851 979 686 320

VLDL  
(mg/dL)

262 219 157 142 96

Case 3 TG 
(mg/dL)

1,820 1,011 876 534 221

VLDL 
(mg/dL)

202 180 120 84 42

Case 4 TG  
(mg/dL)

2,430 1,121 992 601 252

VLDL 
(mg/dL)

235 192 143 110 82 

To convert triglycerides from mg/dL to mmol/L, divide the value by 88.5.

TG: triglycerides; VLDL: very-low-density lipoprotein. 

on the patient’s blood glucose levels. In the patients 
with diabetes (cases 1, 2, and 4), 5% dextrose with 
0.45% normal saline was started when the glycemic 
levels reached 180 mg/dL in order to maintain these 
levels within the 140–180 mg/dL range (i.e., glucose 
clamping until decrease in circulatory triglyceride 
levels). Patient 3, who had no diabetes, received 
5% dextrose simultaneously with insulin infusion to 
maintain the glycemic levels at 160 ± 20 mg/dL. The 
mean duration of the insulin infusion was 72 hours 
(range 48–96 hours). None of the patients developed 
hypoglycemia.

Activated partial thromboplastin time (aPTT), 
prothrombin time (PT), international normalized ratio 
(INR), and complete blood cell count were obtained 
from all patients at baseline. Heparin was initiated 
simultaneously with insulin infusion on the first day of 
admission. Subcutaneous (SC) unfractionated heparin 
(UFH, 60 U/kg) every 8 hours was initiated in cases 1 
and 3, and SC low-molecular-weight heparin (LMWH, 
enoxaparin, 1 mg/kg) was administered every 12 hours 
in cases 2 and 4. Heparin was administered for five 
days in case 1, four days in case 2, and three days in 
cases 3 and 4. All patients presented full recovery with 
controlled glycemic and triglyceride levels, as shown in 
Table 1.

DISCUSSION

Hypertriglyceridemia may be primary, when it occurs as 
a familial trait, or secondary to uncontrolled diabetes, 
obesity, alcohol consumption, or estrogen therapy. 
Patients with severe hypertriglyceridemia (triglyceride 
levels > 2,000 mg/dL [> 22.4 mmol/L]) almost 
always have both the secondary and genetic forms of 
hypertriglyceridemia. Three of our patients (cases 1, 
2, and 4) had type 2 diabetes mellitus (T2DM) with 
uncontrolled glycemic levels, while case 3 had no known 
secondary cause for the hypertriglyceridemia.

Severe hypertriglyceridemia (triglyceride levels > 
1,000 mg/dL [> 11.2 mmol/L]) requires urgent 
treatment to reduce the risk of pancreatitis. Identification 
and elimination of secondary contributing factors are 
critical in alleviating the ongoing accumulation of 
triglyceride-rich lipoprotein. For example, control of 
glycemic levels in patients with uncontrolled diabetes 
mellitus alleviates the hypertriglyceridemia, as seen 
in cases 1, 2, and 4. However, a mere control of 
secondary contributing factor(s) may not be sufficient 
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regimen were observed in our patients or reported in 
previously published cases.

Treatment of severe hypertriglyceridemia with 
heparin is controversial due to a transient rise in LPL 
followed by increased degradation and depletion of 
plasma stores resulting in LPL deficiency (16,17). 
However, in all case reports, including ours, the 
triglyceride levels have been maintained low, without 
recurrence of the hypertriglyceridemia. Whether 
this concept of depletion of LPL levels after heparin 
therapy is clinically relevant in HTGP is to be 
determined.

Heparin and insulin have both been used 
also as monotherapy in the treatment of severe 
hypertriglyceridemia in previous studies (18-21). 
However, more dramatic results have been achieved 
when both were used in combination (7-15). Plasma 
exchange (plasmapheresis) has also been used 
successfully to treat severe HTGP (22); however, 
this treatment is far more expensive and may not be 
available at all health care centers. Plasma exchange 
may be useful in pregnant patients who fail to respond 
to other forms of treatment (22). 

At present, no studies have been conducted to 
identify the best route (intravenous or SC) to administer 
heparin and insulin to treat HTGP. Both Henzen 
and cols. and Berger and cols., in their series of five 
patients each, used heparin and insulin intravenously in 
a continuous infusion. The heparin dose was guided by 
usual parameters of blood coagulation, and the insulin 
dose by serial blood glucose monitoring (7,8). Jain 
and cols. published a case report in which SC heparin 
was used in one patient (11). We also used SC UFH 

to control the hypertriglyceridemia in an acute setting 
such as that in pancreatitis. Anecdotal evidence has 
shown substantial decreases in serum triglyceride levels 
following insulin and heparin therapy. LPL is a pivotal 
enzyme required for the removal of triglycerides from 
the plasma. Insulin promotes synthesis and activation 
of LPL, thereby accelerating chylomicron degradation. 
Heparan sulfate proteoglycan chains normally bind 
LPL to the capillary endothelium (4). Heparin, 
administered as a bolus dose, has a stronger affinity 
for the LPL binding site than heparan sulfate, leading 
to a dissociation of heparan-LPL complexes from the 
endothelium to the plasma (5). This surge of “free” 
LPL is then able to bind to and metabolize lipoproteins 
at an accelerated rate, thus lowering serum triglyceride 
levels (6).

Henzen and cols. have found that serum triglyceride 
levels decreased from a mean of 3,822 mg/dL  
(43 mmol/L) to 888.8 mg/dL (10 mmol/L) within 
2.8 days from the administration of heparin and insulin 
in five patients with HTGP (7). In our series of four 
patients, serum TG levels decreased from a mean 
of 3,500 mg/dL (39.5 mmol/L) to 849.7 mg/dL  
(9.6 mmol/L) within 72 hours, which is comparable 
with the report by Henzen and cols. All patients 
had a rapid clinical resolution of the pancreatitis. 
Similarly, Berger and cols. reported a successful HTGP 
treatment with insulin and heparin in five patients (8). 
Serum triglyceride levels in their series decreased to  
< 500 mg/dL (5.6 mmol/L) within 3 days in all cases. 
Other authors have also reported successful treatment 
with heparin and insulin in patients with HTGP  
(Table 3) (9-15). No complications from this treatment 

Table 3. Summary of case reports of hypertriglyceridemia-associated acute pancreatitis managed with insulin and heparin

Case report Year of publication Number of patients Initial triglyceride level  
(mg/dL) Treatment used

Henzen and cols.7 1999 5 1,323-7,236 Insulin, heparin

Berger and cols.8 2001 5 1,590-8,690 Insulin, heparin

Monga and cols.9 2003 1 7900 Insulin, heparin

Alagozlu and cols.10 2006 1 1,707 Insulin, heparin

Jain and cols.11 2007 2 1,808-3,743 Insulin, heparin, fenofibrate

Jain and cols.12 2009 1 10,320 Insulin, heparin

Twilla and Mancell13 2012 1 5,366 Insulin, heparin, gemfibrozil

Patel14 2012 1 > 5,000 Insulin, heparin, fenofibrate, fish oil

Kota and cols.15 2014 1 2,080 insulin, heparin

Current study 2015 4 1,820-5,860 Insulin, heparin

fenofibrate

For the reports with more than one cases, the value shown for triglycerides correspond to the range of the reported values.
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every 8 hours in two of our patients (cases 1 and 3) and 
SC LMWH every 12 hours in cases 2 and 4. Both SC 
and intravenous heparin have been used successfully to 
treat HTGP. On the other hand, insulin has been used 
uniformly as a continuous infusion in all case series and 
reports.

The dose of heparin for HTGP management has 
also not been determined by the studies. Based on 
anecdotal evidence, we initiated UFH at a dosage based 
on the patients’ weights (60 U/kg) in cases 1 and 3. 
In cases 2 and 4, LMWH was administered at a dose 
of 1 mg/kg. Whether this is the optimal dose to lower 
serum triglyceride levels remains to be determined in 
future studies. There is also no consensus in regard to 
the type of heparin to be used. Both UFH and LMWH 
have been used and seem to have similar efficacy. 
None of the studies have reported complications with 
heparin therapy. In our series, none of the patients 
had coagulation defects or platelet abnormalities at 
baseline. Furthermore, none of our patients developed 
bleeding or platelet complications during treatment. 
We maintained the INR in all patients ≤ 3.

In conclusion, heparin and insulin appear to be 
an effective therapy in the management of HTGP. 
Bleeding is a risk to be considered in this treatment, 
although no problems were observed in this regard. 
There is a definite need for clinical guidelines for HTGP 
management, as none exist to date.

Fundings: no financial support.

Disclosure: no potential conflict of interest relevant to this article 
was reported.

REFERENCES
1.	 Fortson MR, Freedman SN, Webster PD. 3rd. Clinical assessment 

of hyperlipidemic pancreatitis. Am J Gastroenterol. 1995;90: 
2134-9.

2.	 Tsuang W, Navaneethan U, Ruiz L, Palascak JB, Gelrud A. Hyper-
triglyceridemic pancreatitis: presentation and management. Am 
J Gastroenterol. 2009;104:984-91.

3.	 Butman M, Taylor D, Bostrom K, Quinones M, Nicholas SB. Hyper-
triglyceridemia and recurrent pancreatitis following splenectomy. 
Case Rep Gastroenterol. 2007;1:96-102.

4.	 Mead JR, Irvine SA, Ramji DP. Lipoprotein lipase: structure, function, 
regulation, and role in disease. J Mol Med (Berl). 2002;80:753-69.

5.	 Alagozlu H, Cindoruk M, Karakan T, Unal S. Heparin and insulin in 
the treatment of hypertriglyceridemia-induced severe acute pan-
creatitis. Dig Dis Sci. 2006;51:931-3.

6.	 Malmstrom R, Packard CJ, Caslake M, Bedford D, Stewart P, 
Shepherd J. Effect of heparin-stimulated plasma lipolytic activity 
on VLDL APO B subclass metabolism in normal subjects. Athero-
sclerosis. 1999;146:381-90.

7.	 Henzen C, Rock M, Schnieper C, Heer K. Heparin and insulin in 
the treatment of acute hypertriglyceridemia-induced pancreatitis. 
Schweiz Med Wochenschr. 1999;129:1242-8.

8.	 Berger Z, Quera R, Poniachik J, Oksenberg D, Guerrero J. 
[Heparin and insulin treatment of acute pancreatitis caused by 
hypertriglyceridemia. Experience of 5 cases]. Rev Med Chil. 
2001;129:1373-8.

9.	 Monga A, Arora A, Makkar RP, Gupta AK. Hypertriglyceridemia-
induced acute pancreatitis--treatment with heparin and insulin. 
Indian J Gastroenterol. 2003;22:102-3. 

10.	 Alagozlu H, Cindoruk M, Karakan T, Unal S. Heparin and insulin in 
the treatment of hypertriglyceridemia-induced severe acute pan-
creatitis. Dig Dis Sci. 2006;51:931-3.

11.	 Jain P, Rai RR, Udawat H, Nijhawan S, Mathur A. Insulin and hep-
arin in treatment of hypertriglyceridemia-induced pancreatitis. 
World J Gastroenterol. 2007;13:2642-3.

12.	 Jain D, Zimmerschied J. Heparin and insulin for hypertriglyceri-
demia-induced pancreatitis: case report. ScientificWorldJournal. 
2009;9:1230-2.

13.	 Twilla JD, Mancell J. Hypertriglyceridemia-induced acute pancre-
atitis treated with insulin and heparin. Am J Health Syst Pharm. 
2012;69:213-6.

14.	 Patel AD. Hypertriglyceridemia-induced acute pancreatitis treat-
ment with insutin and heparin. Indian J Endocrinol Metab. 
2012;16:671-2.

15.	 Kota SK, Kota SK, Jammula S, Krishna SV, Modi KD. Hypertri-
glyceridemia-induced recurrent acute pancreatitis: a case-based 
review. Indian J Endocrinol Metab. 2012;16:141-3.

16.	 Näsström B, Olivecrona G, Olivecrona T, Stegmayr BG. Lipopro-
tein lipase during continuous heparin infusion: tissue stores be-
come partially depleted. J Lab Clin Med. 2001;138:206-13.

17.	 Näsström B, Stegmayr B, Gupta J, Olivecrona G, Olivecrona T. 
A single bolus of a low molecular weight heparin to patients on 
haemodialysis depletes lipoprotein lipase stores and retards tri-
glyceride clearing. Nephrol Dial Transplant. 2005;20:1172-9.

18.	 Loo CC, Tan JY. Decreasing the plasma triglyceride level in hyper-
triglyceridemia-induced pancreatitis in pregnancy: a case report. 
Am J Obstet Gynecol. 2002;187:241-2.

19.	 Sharma P, Lim S, James D, Orchard RT, Horne M, Seymour CA. 
Pancreatitis may occur with a normal amylase concentration in 
hypertriglyceridaemia. BMJ. 1996;313:1265.

20.	 Sleth JC, Lafforgue E, Servais R, Saizy C, Pluskwa F, Huet D. [A 
case of hypertriglycideremia-induced pancreatitis in pregnancy: 
value of heparin]. Ann Fr Anesth Reanim. 2004;23:835-7.

21.	 Mikhail N, Trivedi K, Page C, Wali S, Cope D. Treatment of severe 
hypertriglyceridemia in nondiabetic patients with insulin. Am J 
Emerg Med. 2005;23:415-7. 

22.	 Click B, Ketchum AM, Turner R, Whitcomb DC, Parachristou 
GI, Yadav D. The role of apheresis in hypertriglyceridemia-in-
duced acute pancreatitis: a systematic review. Pancreatology. 
2015;15:313-20.


