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Abstract
Triglycerides are an independent risk factor for adverse cardiovascular events and a potential mediator for pancreatic induced
inflammation. We present a case of hypertriglyceride-induced pancreatitis that resolved after plasmapheresis, and review the
current literature on plasmapheresis as a treatment for pancreatitis caused by hypertriglyceridemia.

Introduction
Hypertriglyceride induced pancreatitis (HTGP) is a potentially life threatening condition. Without prompt recognition and
treatment, moderate to severe pancreatitis can rapidly evolve into pancreatic necrosis and ultimately death.1 Triglycerides in
general account for approximately 18% of total body weight.2 Triglycerides (TG) are biologic lipids composed of a glycerol pillar
to which three fatty acids are attached. These serve as a foundation to more complex biologic membranes. Normal triglyceride
metabolism maintains safe levels less than 150mg/dl. Levels in excess of 1000 mg/dl are a risk factor for the development of
pancreatitis.3. The sheer size of these macromolecular particles can impede pancreatic blood flow and produce local acinar
ischemia. The disturbance of the acinar structure liberates pancreatic lipase. Pancreatic lipases degrade chylomicrons; the
largest of the lipoproteins, producing pro-inflammatory free fatty acids.4 This pro-inflammatory state can accelerate pancreatic
damage and produce local tissue necrosis.

Clinical Case
We report a case of a 52-year-old male, who presented to the emergency department with a chief complaint of abdominal pain
associated with anorexia and nausea of three days duration. He has a past history of diabetes type II, hyperlipidemia, and
hypothyroidism. Admission laboratory studies revealed a triglyceride level of 17,200 mg/dl, lipase 7,326 U/L, glucose 537 mg/dl,
bicarbonate <5 mmol/L and anion gap of 28. A whole blood aliquot had a grossly milky appearance (Figures 1 and 2).
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Fig. 1: Lipid-rich blood sample at 6 hours.
60 mL whole blood aliquot 6 hours after collection (before plasmapheresis was performed), showing layering of lipids.

Fig. 2: Lipid-rich blood sample at 24 hours.
24 hours later, the same whole blood aliquot’s appearance has changed with dissolution of triglycerides to free fatty acids.

A CT scan of his abdomen showed peri-pancreatic inflammation without necrosis. He was admitted to the intensive care unit for
DKA and pancreatitis. He was placed on an insulin and heparin infusion. A plasmapheresis catheter was placed twelve hours
after admission. He received one cycle of plasmapheresis with a resultant decrease in total triglyceride levels of 15,000 mg/dl
(Figure 3). His abdominal pain resolved after twenty-four hours. His anion gap normalized and he tolerated a low fat diet.

Figure 3. Decline in triglycerides during hospitalization. One cycle of plasmapheresis was initiated within 12 hours of admission,
along with insulin and heparin infusions.

Discussion
Triglycerides are an independent risk factor for adverse cardiovascular events and a potential mediator for pancreatic induced
inflammation.1,5 Collectively, diet, genetic variability, diabetes and alcohol intake are the commonest explanations for elevated
triglycerides. When glycogen stores reach critical threshold in the liver, circulating glucose is shunted into a fatty synthesis
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pathway.6 Glucose is converted to acetyl-CoA, thus producing fatty acids. These fatty acids are incorporated into triglyceride
molecules and transported from the liver in the form of very-low-density lipoproteins (VLDL), ultimately to be stored in adipose
tissue.
Insulin therapy is the mainstay for the reduction of severe triglyceride levels. Insulin induces lipoprotein lipase (LPL) production.7
LPL is a water soluble enzyme of the lipase gene family. Similarly, enzymes in this genus are the hepatic lipases and
endothelial lipases. Lipoprotein lipases are found coupled to the luminal side of the endothelium.8 Its main function is to
hydrolyze triglycerides packed into the chylomicron. In one report by Monga et al, the use of an insulin infusion at the outset of
known severe hypertriglyceridemia lowered triglycerides by 7,000 mg/dl in ninety-six hour period.9 Mikhail et al in 2005 used an
insulin drip protocol of three to nine units/hour and continued for four days while keeping the patient euglycemic, and noted a
resultant drop in triglycerides by 8,000 mg/dl.10
Heparin therapy, although reserved for severe cases of hypertriglyceridemia, has a similar mechanism of action to that of
insulin. Heparin promotes release of hepatic lipase and lipoprotein lipases from the endothelial surface of the capillary.11 In a
report by Cole et al, in 2009, the use of a heparin infusion at 600 units/hour resulted in a substantial 6,000 mg/dl reduction in
total triglyceride levels over a forty hour period.12 There has been varying reports on heparin use in severe hypertriglyceridemia.
Bolus dose heparin has been used with success to lower triglyceride levels.13,14 In one report the authors recommended
heparin bolus dosing at 18 units/kg at 4-6 hour intervals.15 There is insufficient evidence to advise on the superiority of
continuous vs. bolus dosing heparin administration in this setting.
Plasmapheresis is an extracorporeal therapy designed to separate whole blood into portions. In the setting of severe
hypertriglyceridemia it serves to remove the triglyceride component of the blood along with toxic proteases.16 In general,
plasmapheresis is employed to remove alloantibodies, toxins, immune complexes and monoclonal proteins. Conditions
commonly associated with plasmapheresis are Myasthenia Gravis, Thrombotic Thrombocytopenia Purpura and Guillian Barre
syndrome. It has also been utilized in transplant rejection.
Typically, a large bore double or triple lumen catheter is inserted into a central vein; commonly the internal jugular vein. Flow
rates are typically 350 to 400 mL/min and infusion pressure should never exceed 25 PSI. Therapy is aimed at removal of two to
three liters of plasma via a machine with filtration properties. That volume removed is then replaced with either 5% albumin or
fresh frozen plasma. The machine separates the blood in two separate filtration steps. First, the plasma is removed from the
cellular portion and second the globulin removed from albumin. Using membrane coated antibodies, specific lipoproteins can be
removed. According to the American council for Apheresis, severe hypertriglyceridemia is currently a Class III indication for
plasmapheresis (specific role not determined).17 Ewald et al in 2009 showed that a single session of plasmapheresis can lower
triglycerides by 70%.18 Similarly, Yeh et al reported that a single cycle of plasmapheresis lowered triglycerides by 65% and a
second cycle by 80%.19
Risks of plasmapheresis are low, although bleeding and trauma at the site of catheter insertion are possible. Hypersensitivity
reactions to fresh frozen plasma if used in the exchange have been reported.
Experience with plasmapheresis in acute hypertriglyceride-induced pancreatitis is limited. Most of the experience is limited to
case reports and case series and there are no consensus guidelines on optimal therapy. Overall, however, plasmapheresis has
been reported safe and effective. It is unclear the number of cycles necessary and the timing in which plasmapheresis should
be initiated. It is also unclear if plasmapheresis augments hospital stay and/or mortality.20 It is clear that insulin and heparin
either as mono- or dual therapy can reduce triglycerides substantially. The concomitant use of plasmapheresis is an additional
therapy to aid in removal of circulating pro-inflammatory molecules and potentially avoid transition to overt pancreatic necrosis.

References
1. Cappell MS. Acute pancreatitis: etiology, clinical presentation, diagnosis, and therapy. Med Clin North Am. 2008
Jul;92(4):889-923, ix-x. PubMed PMID:18570947.
REFERENCE LINK

2. AbouRjaili G, Shtaynberg N, Wetz R, Costantino T, Abela GS. Current concepts in triglyceride metabolism, pathophysiology,
and treatment. Metabolism. 2010 Aug;59(8):1210-20. PubMed PMID:20060141.
REFERENCE LINK

3. Yadav D, Pitchumoni CS. Issues in hyperlipidemic pancreatitis. J Clin Gastroenterol. 2003 Jan;36(1):54-62. PubMed
PMID:12488710.
REFERENCE LINK

4. Havel RJ. Pathogenesis, differentiation and management of hypertriglyceridemia. Adv Intern Med. 1969;15:117-54. PubMed
PMID:4908616.
REFERENCE LINK

5. Hokanson JE, Austin MA. Plasma triglyceride level is a risk factor for cardiovascular disease independent of high-density

PulmCCM Journal

3

lipoprotein cholesterol level: a meta-analysis of population-based prospective studies. J Cardiovasc Risk. 1996 Apr;3(2):213-9.
PubMed PMID:8836866.
REFERENCE LINK

6. Braun JE, Severson DL. Regulation of the synthesis, processing and translocation of lipoprotein lipase. Biochem J. 1992 Oct
15;287 ( Pt 2):337-47. PubMed PMID:1445192.
REFERENCE LINK

7. Sadur CN, Eckel RH. Insulin stimulation of adipose tissue lipoprotein lipase. Use of the euglycemic clamp technique. J Clin
Invest. 1982 May;69(5):1119-25. PubMed PMID:7040473.
REFERENCE LINK

8. Wang CS, Hartsuck J, McConathy WJ. Structure and functional properties of lipoprotein lipase. Biochim Biophys Acta. 1992
Jan 3;1123(1):1-17. PubMed PMID:1730040.
REFERENCE LINK

9. Monga A, Arora A, Makkar RP, Gupta AK. Hypertriglyceridemia-induced acute pancreatitis--treatment with heparin and
insulin. Indian J Gastroenterol. 2003 May-Jun;22(3):102-3. PubMed PMID:12839385.
REFERENCE LINK

10. Mikhail N, Trivedi K, Page C, Wali S, Cope D. Treatment of severe hypertriglyceridemia in nondiabetic patients with insulin.
Am J Emerg Med. 2005 May;23(3):415-7. PubMed PMID:15915436.
REFERENCE LINK

11. Bensadoun A. Lipoprotein lipase. Annu Rev Nutr. 1991;11:217-37. PubMed PMID:1892699.
REFERENCE LINK

12. Cole RP. Heparin treatment for severe hypertriglyceridemia in diabetic ketoacidosis. Arch Intern Med. 2009 Aug
10;169(15):1439-41. PubMed PMID:19667310.
REFERENCE LINK

13. Alagözlü H, Cindoruk M, Karakan T, Unal S. Heparin and insulin in the treatment of hypertriglyceridemia-induced severe
acute pancreatitis. Dig Dis Sci. 2006 May;51(5):931-3. PubMed PMID:16670939.
REFERENCE LINK

14. Malmström R, Packard CJ, Caslake M, Bedford D, Stewart P, Shepherd J, Taskinen MR. Effect of heparin-stimulated
plasma lipolytic activity on VLDL APO B subclass metabolism in normal subjects. Atherosclerosis. 1999 Oct;146(2):381-90.
PubMed PMID:10532694.
REFERENCE LINK

15. Santamarina-Fojo S. The familial chylomicronemia syndrome. Endocrinol Metab Clin North Am. 1998 Sep;27(3):551-67, viii.
PubMed PMID:9785052.
REFERENCE LINK

16. Durval A, Zamidei L, Bettocchi D, Luzzio M, Consales G. Hyperlipidemic acute pancreatitis: a possible role of antiretroviral
therapy with entecavir. Minerva Anestesiol. 2011 Oct;77(10):1018-21. PubMed PMID:21242955.
REFERENCE LINK

17. Szczepiorkowski ZM, Winters JL, Bandarenko N, Kim HC, Linenberger ML, Marques MB, Sarode R, Schwartz J, Weinstein
R, Shaz BH. Guidelines on the use of therapeutic apheresis in clinical practice--evidence-based approach from the Apheresis
Applications Committee of the American Society for Apheresis. J Clin Apher. 2010;25(3):83-177. PubMed PMID:20568098.
REFERENCE LINK

18. Ewald N, Kloer HU. Severe hypertriglyceridemia: an indication for apheresis? Atheroscler Suppl. 2009 Dec 29;10(5):49-52.
PubMed PMID:20129374.
REFERENCE LINK

19. Yeh JH, Chen JH, Chiu HC. Plasmapheresis for hyperlipidemic pancreatitis. J Clin Apher. 2003;18(4):181-5. PubMed
PMID:14699594.
REFERENCE LINK

20. Syed H, Bilusic M, Rhondla C, Tavaria A. Plasmapheresis in the treatment of hypertriglyceridemia-induced pancreatitis: A
community hospital's experience. J Clin Apher. 2010;25(4):229-34. PubMed PMID:20818718.
REFERENCE LINK

PulmCCM Journal

4

