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Abstract
Hypertriglyceridemia is the third most common cause of acute pancreatitis. It typically occurs in patients with an underlying disorder of lipoprotein metabolism and the presence of a secondary condition. The risk and severity of acute pancreatitis increase with increasing levels of serum triglycerides. This case presents an atypical clinical presentation and one of the highest serum triglyceride levels ever reported. The early recognition of hypertriglyceridemia-induced acute pancreatitis can be complex due to lab interferences but is essential for appropriate management and prevention of recurrence. There is currently no approved treatment guideline available for managing hypertriglyceridemia-induced pancreatitis. Therefore, a literature review was performed. The initial management of hypertriglyceridemia-induced acute pancreatitis includes the treatment of acute pancreatitis with moderate fluid resuscitation, pain control, and nutritional support. The goal is to prevent necrotizing pancreatitis and organ failure by reducing serum triglyceride levels. Specific acute treatment options include insulin therapy, heparin therapy, plasmapheresis, and hemofiltration. Individual therapy should be tailored to each patient and their clinical condition. Diet and lifestyle modification, along with hypolipidemic drugs, prevent further episodes.
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Introduction

cute pancreatitis (AP) is a life-threatening acute inflammatory process of the pancreas characterized by abdominal pain and A elevated pancreatic enzymes. Gallstones and chronic alcohol abuse remain the leading causes of AP. Hypertriglyceridemia (HTG) is the third most common cause of acute pancreatitis.

Although hypertriglyceridemia only occurs in 9% of acute pancreatitis cases, patients with severe hypertriglyceridemia have a high incidence of acute pancreatitis (14%).

The National Cholesterol Education Program Adult

Table 1. Classification of Triglycerides

Ncep Atp Iii

Normal <150 mg/dL <1.7 mmol/L Normal <150 mg/dL <1.7 mmol/L Borderline-high triglycerides 150-199 mg/dL 1.7-2.3 mmol/L Mild hypertriglyceridemia 150-199 mg/dL 1.7-2.3 mmol/L High triglycerides 200-499 mg/dL 2.3-5.6 mmol/L Moderate hypertriglyceridemia 200-999 mg/dL 2.3-11.2 mmol/L Very high triglycerides ≥500 mg/dL ≥5.6 mmol/L Severe hypertriglyceridemia 1000-1999 mg/dL 11.2-22.4 mmol/L Treatment Panel III (NCEP ATP III) guidelines categorize triglyceride (TG) levels as normal (<150 mg/dL), borderline high (150- 199 mg/dL), high (200-499 mg/dL, and very high (>500 mg/dL). The threshold level of fasting triglyceride levels of 150 mg/dL (1.7 mmol/L) is accepted by all medical societies.

The Endocrine Society has proposed the following criteria to classify serum TG level: normal (<150 mg/dL), mild HTG (150- 199 mg/dL), moderate HTG (200-999 mg/dL), severe HTG (1000- 1 1999 mg/dL), and very severe HTG (≥2000 mg/dL).3 These definitions differ from the NCEP ATP III criteria to recognize the risk of pancreatitis associated with severe and very severe HTG (Table 1).

The Endocrine Society

Very severe hypertriglyceridemia ≥2000 mg/dL ≥22.4 mmol/L

The etiology of hypertriglyceridemia-induced pancreatitis (HTGP) is divided into two categories: primary (genetic) and secondary disorders of lipoprotein metabolism. Pancreatitis secondary to HTG is typically seen in the presence of one or more secondary factors (e.g., uncontrolled diabetes, alcoholism, medications, pregnancy) in patients with an underlying common genetic abnormality of lipoprotein metabolism (i.e., familial combined hyperlipidemia or familial HTG). The mechanisms by which HTG causes acute pancreatitis fall outside the scope of this article.

A diagnosis of acute pancreatitis requires two out of three criteria: (1) abdominal pain consistent with pancreatitis, (2) a serum amylase or lipase three or more times the upper limit of normal, and (3) findings consistent with pancreatitis on cross-sectional abdominal imaging.4

No evidence-based definition of HTGP exists.5 The diagnosis of HTGP is based on the following considerations: severely elevated TG level (at least >500 mg/dL, generally >1000 mg/dL), no alternative cause of pancreatitis based on history, imaging, and laboratory studies, and the presence of diabetes, pregnancy, obesity, or chronic hyperlipidemia supports this diagnosis.6 The consensus in the literature seems to be that in a patient with pancreatitis, a triglyceride level >1000 mg/dL makes hypertriglyceridemia the likely cause.

Patients with higher TG levels appear to have a more severe hospital course with a higher incidence of complications (35- 69%) and organ failure (20-35%). There is also a notification of prolonged hospitalization and higher mortality.7 Twenty percent of the patients with severe hypertriglyceridemia experience at least one attack of AP.8

In the following case report, we discuss a patient presenting in the emergency department with very severe hypertriglyceridemia causing acute pancreatitis. The atypical clinical presentation and the normal serum lipase are interesting in this case, making the initial diagnosis difficult.

Stuart Blythe holds the Guinness world record for ‘Highest triglyceride level’. On June 5, 2021, he had a triglyceride level of 13292 mg/dL. Our patient breaks this record by over 3000 mg/dL.9 The discussion afterward will focus on the different treatment options.

Case Report

A 42-year-old woman presented to the emergency department (ED) with an acute onset of sharp left thoracal pain. She had a loss of appetite but no other complaints. Her past medical history showed a cholecystectomy because of cholecystolithiasis (19 years ago). The patient had diabetes (non-insulin-dependent diabetes mellitus (NI- DDM), first diagnosis 13 years ago), for which she was being treated with metformin 850 mg twice a day. The endocrinologist started atorvastatin 20 mg once a day three months ago because of a mixed dyslipidemia.

The patient was obese with a body mass index (BMI) of 29 kg/m2, being 160 cm tall and weighing 75 kg, and having a body fat mass percentage of 47.5%. There was a fatty, unbalanced diet with lots of carbohydrates. Blood pressure was 181/109 mmHg. Electrocardiogram (ECG) showed a regular sinus rhythm of 114 bpm without repolarization abnormalities.

A physical exam revealed tenderness in the left upper quadrant. She had a chronic cough, her being an active smoker with 20 packyears. A corona virus disease polymerase chain reaction (CO- VID PCR) test was negative.

Lab biochemical parameters showed CRP 87.6 mg/L (ref- 9 9 erence 5 mg/L), leucocytes 19.05×109 /L (reference 4-10×109 /L) with 76% neutrophils, glucose 317 mg/dL (reference 55-100 mg/ dL) and HbA1c 13.7% (reference 4.0-6.0%). The troponin level was normal.

The serum triglyceride (TG) level was higher than >4425 mg/dL (reference 150 mg/dL). HTG caused the serum to appear milky (Figure 1). Many other lab results, such as natrium, chloride, bilirubin, aspartate transaminase (AST), alanine transaminase (ALT), and lipase, were interfered with. Serum lipase at presentation was 52 U/L (reference 13-60 U/L).

Figure 1. Blood Sample from the Patient The triglycerides in the serum caused a milky coloration to the blood, leading to falsely normal lipase levels.

The clinical biologist was consulted to discuss the lab interferences. He performed lab testing after manual dilution 1/20 with NaCl 0.9%. This showed a serum TG level of 16616 mg/dL. Serum lipase was measured using the same dilution of 1/20 and showed <60 U/L (reference 13-60 U/L). The electrolyte exclusion effect on the lab testing machines (indirect potentiometry) explained pseudohyponatremia and hypochloremia. It was recommended that an arterial blood sample analysis be performed to interpret the electrolytes (direct potentiometry) correctly.

A computed tomography (CT) scan of the thorax showed no abnormal findings, and a CT scan of the abdomen showed characteristic findings of acute pancreatitis, mainly in the tail. Furthermore, there was no evidence of necrosis. No collections, no vascular complications, and no liver lesions were found, although there was important liver steatosis.

In the ED, the diagnosis of hypertriglyceridemia-induced acute pancreatitis was made, with uncontrolled diabetes being a critical trigger. The patient was treated with intravenous fluids and adequate analgesia. She was given an intravenous insulin infusion and intravenous potassium substitution. A risk stratification was made using the Apache II Score, widely used to predict the mortality of intensive care unit (ICU) patients. With three points, the risk was assessed as low. Plasmapheresis was not performed because of

Figure 2. The Lipoprotein Electrophoresis

Discussion

As mentioned in the presented case, hypertriglyceridemia-induced lipid interference may interfere with specific lab results.

Serum triglyceride levels >500 mg/dL may cause a falsely normal lipase level.10 The lipase level at presentation could be normal and should be interpreted cautiously due to calorimetric interference of lipemic serum. Repeat lipase levels should be performed with severe dilutions.11 In most cases, lipemia can be removed from the sample, and measurement can be done in a transparent sample without interference.

Early aggressive hydration is widely recommended for managing acute pancreatitis, but evidence for this practice is limited. A randomized trial involving patients with AP concluded that the early treatment with aggressive fluid resuscitation compared with moderate fluid resuscitation led to a higher-risk volume overload and did not improve clinical outcomes.12

The treatment of HTGP is an ongoing source of discussion. The following paragraphs will discuss different treatment options and their current evidence.

the low-risk assessment. The patient was admitted to the endocrinology ward.

A focused oral lipid-lowering therapy was initiated with atorvastatin 80 mg once a day and fenofibrate 267 mg once a day. Lab testing 24 hours after admittance showed a serum TG level decreased from 16616 mg/dL to 5702 mg/dL. In the following days, there was a clinical and biochemical remission. The patient was discharged after eight days of observation. Lifestyle counseling was provided, and regular follow-up was planned.

A lipoprotein electrophoresis showed mainly chylomicron and very low-density lipoproteins (VLDL) (Figure 2). Hyperlipidemia was classified as a type five phenotype in the Fredrickson Classification of Hyperlipidemia.

Insulin lowers TG levels by 50-75% over two to three days and appears to be a safe and effective therapy, even in nondiabetic patients.6 Insulin may rapidly reduce free fatty acid levels via mechanisms independent of triglyceride levels.13 It is unclear when to stop the insulin infusion; many authors advise continuing until the triglyceride level is <1000 mg/dL.

Frequent blood glucose measurements should be performed to avoid undetected hypoglycemia, and if needed, dextrose infusion should be started to maintain euglycemia.

Heparin has also been used in management alone or combination with insulin therapy, though its role is controversial. The decrease in triglycerides is transient, and there is a concern about rebound hypertriglyceridemia and the risk of hemorrhage into the pancreas during acute pancreatitis on a continuous heparin infusion.

Plasmapheresis should be considered in patients with severe HTG-AP with an Acute Physiology and Chronic Health Evaluation II (APACHE II) score ≥8 since mortality rates are high and reported to be around 10-39%.14 High-volume hemofiltration (HVHF) should be considered in patients with

severe hypertriglyceridemia-acute pancreatitis (HTG-AP) with an APACHE II score >15 where plasmapheresis is not available.15

A single plasmapheresis session has been reported to lower triglyceride levels by 50-80%.14 Plasmapheresis drastically lowers lipid levels within hours compared to conservative therapy, which usually takes days. However, this requires central venous access, which is costly and not easily available.

Plasmapheresis does not appear to improve outcomes in uncomplicated cases of HTGP.16

Ipe et al. advise plasmapheresis in patients with HTGP with worrisome features (hypocalcemia, lactic acidosis, signs of worsening systemic inflammation or organ dysfunction, and/ or multi-organ failure), referring to the critical updates in the 7th edition of the American Society for Apheresis (ASFA) guidelines.17

In one large series of patients with HTGP undergoing plasmapheresis, anticoagulation with heparin was associated with a 10-fold higher mortality compared to patients treated with citrate (11% vs. 1%).14

The ASFA considers plasmapheresis’s use in treating HTG-AP a grade 2C recommendation (the individualized decision is necessary, the unclear role of therapy).18 There is no consensus on the treatment’s endpoint. Due to the lack of randomized and controlled trials, it is currently unknown if plasmapheresis may improve morbidity and mortality in the clinical setting of HTG-AP.

There are no comparison studies evaluating insulin versus conservative therapy. One randomized controlled trial (RCT) has been performed to compare plasmapheresis versus insulin. This was a prospective RCT involving 66 patients with HTGP who were randomized to receive plasmapheresis versus insulin.

They concluded that plasmapheresis lowers TG levels more efficiently than insulin therapy but is not superior in clinical outcomes and costs. Published data suggest that early removal of TG and toxic free fatty acids (FFA) may be advantageous. However, high-quality evidence is still missing. FFA are probably essential, but we cannot measure them in routine clinical practice. ELEFANT is a randomized, controlled, multicenter, international trial testing the concept that early elimination of TGs and FFAs from the blood is beneficial in HTG-AP. The study will be organized between February 2020 and December 2025.

The goal of drug treatment of HTG is to reduce the risk of pancreatitis in patients with severe hypertriglyceridemia and cardiovascular disease in those with moderate hypertriglyceridemia. Suppose an adult patient with moderate hypertriglyceridemia has poorly controlled significant risk factors for atherosclerotic cardiovascular disease (ASCVD) and a 10-year risk of ASCVD ≥7.5% by the pooled cohort equations (PCE). In that case, initiating or intensifying statin therapy is reasonable.21 The Task Force of the Endocrine Society Clinical Practice Guideline recommends that statins not be used as a monotherapy for severe or very severe 15 3 hypertriglyceridemia.3

ATP-3 guidelines conclude that fibrates remain the drug of choice for severe HTG (TG >500 mg/dL) with niacin as adjunctive therapy.2 Fibrates are the most effective in lowering TG levels in all antihyperlipidemic drugs.

The 2018 American Heart Association (AHA)/ American College of Cardiology (ACC)/multi-society cholesterol guidelines recommend that if triglycerides are persistently elevated or increasing, it is reasonable to further reduce triglycerides by the addition of prescription omega-3 fatty acids and, if necessary, to prevent acute pancreatitis, fibrate therapy.21

th The 2019 European Society of Cardiology (ESC)/ European Atherosclerosis Society (EAS) guidelines for the management of dyslipidemias recommend considering the use of TG-lowering drugs in high-risk patients with TG >200 mg/dL when lifestyle measures fail to lower TG levels.22

Conclusion

Hypertriglyceridemia (HTG) is an important but underestimated cause of acute pancreatitis (AP) and recurrent acute pancreatitis. The prompt recognition of hypertriglyceridemia in acute pancreatitis is essential in initial and long-term management. The presented case is a reminder that measuring a triglyceride level should be considered in all patients suspected of pancreatitis. Currently, there is no approved treatment guideline available for the management of HTGP. Therapy should be targeted towards the concomitant disorder. Diabetic patients should be treated with intravenous insulin infusions to obtain and maintain euglycemia rapidly. Insulin lowers triglyceride levels and is a safe and effective therapy, even in non-diabetic patients. However, it is unclear when to stop the insulin infusion; many authors advise continuing until the triglyceride level is <1000 mg/dL. Insulin infusion is safer, more easily initiated immediately, and probably clinically more effective than plasmapheresis. Plasmapheresis is still experimental, and better-designed studies are needed to clarify its role in the management of HTGP. Insulin may be used in mild HTG-AP, and plasmapheresis should be considered only for severe HTG- AP. Fibrates are the most effective in lowering triglyceride levels in all antihyperlipidemic drugs. Non-pharmacological treatment 20 involves lifestyle modifications such as diet, exercise, weight reduction, limiting alcohol intake, and smoking cessation.

Institutional Board Permission

This study has been approved by the Institutional Review Board (IRB).

Consent

The authors have received written informed consent from the patient.

Conflicts Of Interest

The authors declare that they have no conflicts of interest.

References

	CarrRARejowskiBJCoteGAPittHAZyromskiNJ. Systematic review of hypertriglyceridemia-induced acute pancreatitis: A more virulent etiology? Pancreatology. 2016; 16(4): 469-476. doi: 10.1016/j.pan.2016.02.01110.1016/j.pan.2016.02.011 https://doi.org/10.1016/j.pan.2016.02.011

	National Cholesterol Education Program. Executive summary of the third report of The National Cholesterol Education Program (NCEP) Expert Panel on detection, evaluation, and treatment of high blood cholesterol in adults (Adult Treatment Panel III). JAMA. 2001; 285(19): 2486-2497. doi: 10.1001/jama.285.19.2486 https://doi.org/10.1001/jama.285.19.2486

	BerglundLBrunzellJDGoldbergAC. Endocrine society. Evaluation and treatment of hypertriglyceridemia: An Endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 2012; 97(9): 2969-2989. doi: 10.1210/jc.2011-3213. Erratum: Endocrine society. Evaluation and treatment of hypertriglyceridemia: An Endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 2015; 100(12): 468510.1210/jc.2011-3213.erratum: https://doi.org/10.1210/jc.2011-3213.erratum:

	BoxhoornLVoermansRPBouwenseSA. Acute pancreatitis. Lancet. 2020; 396(10252): 726-734. doi: 10.1016/S0140- 6736(20)31310-6. Erratum: Acute pancreatitis. Lancet. 2021; 398(10312): 168610.1016/s0140-6736(20)31310-6 https://doi.org/10.1016/s0140-6736(20)31310-6

	RygielK. Hypertriglyceridemia-common causes, prevention and treatment strategies. Curr Cardiol Rev. 2018; 14(1): 67-76. doi: 10.2174/1573403X1466618012316554210.2174/1573403x14666180123165542 https://doi.org/10.2174/1573403x14666180123165542

	SchererJSinghVPPitchumoniCSYadavD. Issues in hypertriglyceridemic pancreatitis: An update. J Clin Gastroenterol. 2014; 48(3): 195-203. doi: 10.1097/01.mcg.0000436438.60145.5a10.1097/01.mcg.0000436438.60145.5a https://doi.org/10.1097/01.mcg.0000436438.60145.5a

	EwaldNKloerHU. Treatment options for severe hypertriglyceridemia (SHTG): The role of apheresis. Clin Res Cardiol Suppl. 2012; 7(Suppl 1): 31-35. doi: 10.1007/s11789-012-0042-x10.1007/s11789-012-0042-x https://doi.org/10.1007/s11789-012-0042-x

	DunbarRLGaudetDDavidsonM. Omega-3 fatty acid exposure with a low-fat diet in patients with past hypertriglyceridemia-induced acute pancreatitis; An exploratory, randomized, open-label crossover study. Lipids Health Dis. 2020; 19(1): 117. doi: 10.1186/s12944-020-01295-710.1186/s12944-020-01295-7 https://doi.org/10.1186/s12944-020-01295-7

	Guinness World Records. Highest triglyceride level. Website. https://www.guinnessworldrecords.com/world-records/highesttriglyceride-level/. Accessed April 28, 2024

	FallatRWVesterJWGlueckCJ. Suppression of amylase activity by hypertriglyceridemia. JAMA. 1973; 225(11): 1331-1334

	Van Elslande J, Hijjit S, De Vusser K, et al Delayed diagnosis and treatment of extreme hypertriglyceridemia due to rejection of a lipemic sample. Biochem Med (Zagreb). 2021; 31(2): 021002. doi: 10.11613/BM.2021.021002 de-Madaria E, Buxbaum JL, Maisonneuve P, et al. Aggressive or moderate fluid resuscitation in acute pancreatitis. N Engl J Med. 2022; 387(11): 989-1000. doi: 10.1056/NEJMoa2202884 https://doi.org/10.11613/bm.2021.021002

	ChowCCPeriwalVCsakoG. Higher acute insulin response to glucose may determine greater free fatty acid clearance in African-American women. J Clin Endocrinol Metab. 2011; 96(8): 2456-2463. doi: 10.1210/jc.2011-053210.1210/jc.2011-0532 https://doi.org/10.1210/jc.2011-0532

	GubensekJButurovic-PonikvarJRomoziKPonikvarR. Factors affecting outcome in acute hypertriglyceridemic pancreatitis treated with plasma exchange: An observational cohort study. PLoS One. 2014; 9(7): e102748. doi: 10.1371/journal.pone.010274810.1371/journal.pone.0102748 https://doi.org/10.1371/journal.pone.0102748

	RawlaPSunkaraTThandraKCGaduputiV. Hypertriglyceridemia-induced pancreatitis: Updated review of current treatment and preventive strategies. Clin J Gastroenterol. 2018; 11(6): 441-448. doi: 10.1007/s12328-018-0881-110.1007/s12328-018-0881-1 https://doi.org/10.1007/s12328-018-0881-1

	WebbCBLevenoMQuinnAMBurnerJ. Effect of TPE vs medical management on patient outcomes in the setting of hypertriglyceridemia-induced acute pancreatitis with severely elevated triglycerides. J Clin Apher. 2021; 36(5): 719-726. doi: 10.1002/ jca.21922 rd th

	Ipe TS, Pham HP, Williams LA 3. Critical updates in the 7 edition of the American Society for Apheresis guidelines. J Clin Apher. 2018; 33(1): 78-94. doi: 10.1002/jca.21562 https://doi.org/10.1002/jca.21562

	PadmanabhanAConnelly-SmithLAquiN. Guidelines on the use of therapeutic apheresis in clinical practice-evidencebased approach from the writing Committee of the American Society for Apheresis: The Eighth Special Issue. J Clin Apher. 2019; 34(3): 171-354. doi: 10.1002/jca.2170510.1002/jca.21705 https://doi.org/10.1002/jca.21705

	HeWHYuMZhuY. Emergent triglyceride-lowering therapy with early high-volume hemofiltration against low-molecular-weight heparin combined with insulin in hypertriglyceridemic pancreatitis: A prospective randomized controlled trial. J Clin Gastroenterol. 2016; 50(9): 772-778. doi: 10.1097/ MCG.0000000000000552

	ZádoriNGedeNAntalJ. EarLy elimination of fatty acids iN hypertriglyceridemia-induced acuTe pancreatitis (ELE-FANT trial): Protocol of an open-label, multicenter, adaptive randomized clinical trial. Pancreatology. 2020; 20(3): 369-376. doi: 10.1016/j.pan.2019.12.01810.1016/j.pan.2019.12.018 https://doi.org/10.1016/j.pan.2019.12.018

	GrundySMStoneNJBaileyAL. 2018 AHA/ACC/ AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/ NLA/PCNA guideline on the management of blood cholesterol: a report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. J Am Coll Cardiol. 2019; 73: e285-e350. doi: 10.1016/j.jacc.2018.11.00310.1016/j.jacc.2018.11.003 https://doi.org/10.1016/j.jacc.2018.11.003

	MachFBaigentCCatapanoAL. 2019 ESC/EAS Guidelines for the management of dyslipidaemias: Lipid modification to reduce cardiovascular risk: The task force for the management of dyslipidaemias of the European Society of Cardiology (ESC) and European Atherosclerosis Society (EAS). Eur Heart J. 2019; 41: 111-188. doi: 10.1093/eurheartj/ehz45510.1093/eurheartj/ehz455 https://doi.org/10.1093/eurheartj/ehz455




OEBPS/nav.xhtml
Contents

		Hypertriglyceridemia-Induced Pancreatitis: A Case Report and Literature Review

		Introduction

		Ncep Atp Iii		The Endocrine Society





		Case Report

		Discussion

		Conclusion

		Institutional Board Permission

		Consent

		Conflicts Of Interest

		References





