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1. Understand TGs* & their role

2. Learn how HTG* increases risk of pancreatitis

3. Identify causes & forms of sHTG*, including FCS

4. Review tests & diagnostic criteria for HTG*

5. Inform on FDA-approved & emerging treatments

6. Strategies for long-term disease management

Triglycerides & Pancreatitis
OBJECTIVES

*TGs: Triglycerides
  HTG: Hypertriglyceridemia
  sHTG: Severe Hypertriglyceridemia
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Pancreas Function



Acute 
Pancreatitis

Recurrent 
Acute 

Pancreatitis

Chronic 
Pancreatitis

Pain

EPI (Exocrine 
Pancreatic 

Insufficiency)

Metabolic 
Bone Disease 
(Osteoporosis 

etc.)

Diabetes 
Mellitus 

(T3c)

Micronutrient 
deficiencies 
(Vit A, D, E, K 

etc.)

Diagnosis: *2 or the below 3 = AP

→ Abdominal pain
→ Imaging with pancreatic 

inflammation
→ ≥ 3 times elevation of 

amylase/lipase

Established 
disease & 
complications> 2 Episodes1 Episode

Pancreatitis: AP, RAP, CP

Banks PA et al. Classification of acute pancreatitis 2012. Revision of the Atlanta Classification Gut 2013 Jan;62(1):102-11 
S Tanner et al.  Practical guidelines in Acute Pancreatitis. Am J Gastro Sep 2013

Yadav, Clin Gastroenterol Hepatol 2009; Whitcomb DC. Pancreatology 2016



Normal Pancreas Acute pancreatitis
edema & stranding around 

pancreas

Dilated pancreatic duct with 
calcifications

Acute Pancreatitis: CT Imaging



Chronic Pancreatitis



Study: Yadav et al., Am J Gastroenterol 2012 
(N=7,456, First AP Diagnosis 1996–2005, PHC4 Data)

Results: 
● First AP attack → Recurrent AP (~29%) → CP (~6–12.8%)
● Independent predictors for RAP & CP- Alcohol & Smoking
● Independent predictor for CP is RAP

Prevention Opportunity:
● Stopping alcohol & smoking early may alter disease course
● In biliary AP (related to gallbladder & bile ducts), timely 

gallbladder removal (cholecystectomy) reduces recurrence

Natural History: After AP



Meta-analysis, 14 studies; N=8,492, 2015

Results: 
● First AP attack → Recurrent AP (22%) → CP (10%)
● 36% of RAP cases progressed to CP
● Independent risk factors- Smoking, Alcohol use, Male sex

Conclusion:
● ~1 in 10 patients with AP develop CP
● RAP substantially increases risk of CP progression

Progression of AP- RAP- CP



Metabolic Workup:
➔ Triglycerides- Check for high levels & assess risk

➔ Calcium- Check for hypercalcemia trigger

➔ TTG & IgA*- Screen for celiac disease

➔ TSH*- Evaluate thyroid function (Hypothyroidism can raise 

triglyceride levels)

➔ IgG4*- Assess for autoimmune pancreatitis

➔ Genetic Testing- Identify inherited causes like FCS, MCS & 

other pancreatitis risk driving or causing genes

*TTG: Tissue Transglutaminase
  Antibody IgA: Immunoglobulin A
  TSH: Thyroid Stimulating Hormone
  IgG4: Immunoglobulin G Subclass 4

AP Diagnosis: Basic Lab Tests



Sources: From diet + Made by liver 

Transport: Need to carried by lipoproteins

Functions:
➔ Fuel for muscles & energy storage (fat 

tissue)
➔ Protect & insulate organs
➔ Needed to absorb vitamins A, D, E, K

TGs & Cholesterol: 
➔ TGs = Fuel = A lipid & fat
➔ Cholesterol = Structure = A lipid, not fat 

(membranes, hormones, bile acids) 

TGs & Cholesterol are transported in blood via lipoproteins

What Are Triglycerides (TGs)?
Main type of fat in the body & bloodstream



Lipoproteins = Fat + Protein
Role: Transport & Deliver Water-Insoluble TGs & Cholesterol to Tissues 

Adapted from Figure, Lipoprotein classes and composition, Shaik et al, Genetics of Triglyceride-Rich Lipoproteins Guide Identification of Pharmacotherapy for Cardiovascular Risk Reduction March 2021 Cardiovascular Drugs and Therapy 35(9) DOI: 10.1007/s10557-021-07168-0

How TGs Travel



Exogenous (From Diet)
Dietary fat → Intestine → Chylomicrons 
→ Broken down by lipoprotein lipase 
(LPL) → Fatty acids for energy/storage

Endogenous (From Liver)
Liver makes TGs → VLDL (very low 
density lipoprotein) → Cleared by LPL → 
Fatty acids for use/storage

TG Metabolism

Figure 2, Qiu, Minhao & Zhou, Xiaoying & Zippi, Maddalena & Goyal, Hemant & Basharat, Zarrin & Jagielski, Mateusz & Hong, Wandong. (2023). Comprehensive review on 
the pathogenesis of hypertriglyceridemia-associated acute pancreatitis. Annals of Medicine. 55. 10.1080/07853890.2023.2265939.

Normally
LPL clears TG-rich particles efficiently → Blood TG returns to normal within hours after a meal



→ Appear in circulation shortly after a 

meal; cleared after a few hours3 

→ LPL gene (or related genes like ApoC2, 

ApoA5, LMF1, GPIHBP1) normally make 

or support lipoprotein lipase (LPL)

→ LPL enzyme breaks down TGs from 

chylomicrons & VLDL

→ TGs broken down by LPL to FFAs are 

used by various tissues2

*FFA: Free fatty acid; TG: Triglyceride; VLDL: Very low-density lipoprotein.
Adapted from Braham, Nat Rev Endocrinol, 2015.

Lipoprotein lipase Chylomicron
remnant

FFAMuscle/adipose Tissue

Liver

Chylomicron TGs

Chylomicron (High TG Lipoprotein)

Used as energy

Stored

VLDL 

Chylomicrons: Large lipoproteins transporting TGs (from dietary fat)1,2 

In Healthy Individuals

1. Brunzell JD, Bierman EL. Chylomicronemia syndrome: interaction of genetic and acquired hypertriglyceridemia. Med Clin North Am. 1982;66(2):455-468; 
2. Gaudet D, Brisson D, Tremblay K, et al. Targeting APOC3 in the familial chylomicronemia syndrome. N Engl J Med. 2014;371(23):2200-2206. doi:10.1056/ NEJMoa1400284;
3. Hall JE, Guyton AC. Lipid metabolism. In: Guyton and Hall Textbook of Medical Physiology. 13th edition. Philadelphia, PA: Elsevier; 2016. 863. 



High levels of triglycerides/TGs in blood (A form of dyslipidemia)

Too much dietary input (exo) or poor clearance from liver pathways (endo) → TGs 
accumulate → risk for AP

What is Hypertriglyceridemia (HTG)?

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) Final Report Circulation Volume 106, Number 25 https://doi.org/10.1161/circ.106.25.3143

AP Risk Increases

>



Established Mechanisms

→ High TG → Excess free fatty acids (FFAs) → 
Toxic to pancreas & blood vessels

→ Thickened blood & small vessel clogs reduce 
oxygen to pancreas

→ Calcium overload inside cells turns on 
digestive enzymes too early

→ Oxidative stress amplifies tissue damage

Why HTG Causes AP

Figure 3, Qiu, Minhao & Zhou, Xiaoying & Zippi, Maddalena & Goyal, Hemant & Basharat, Zarrin & Jagielski, Mateusz & Hong, Wandong. (2023). 
Comprehensive review on the pathogenesis of hypertriglyceridemia-associated acute pancreatitis. Annals of Medicine. 55. 
10.1080/07853890.2023.2265939.

Emerging Mechanisms

→ Cell stress pathways may worsen injury

→ Gut bacteria & genetics may influence severity



Common Causes of HTG

1. Andres Gelrud and David Whitcomb.  Hypertriglyceridemia induced acute pancreatitis.  UpToDate  June 2022
2. Brahm AJ, Hegele RA. Nat Rev Endocrinol. 2015;11:352-362;    
3. Hegele RA, et al. Curr Opin Lipidol. 2015;26:103-113.



→ 3rd leading cause of AP; AP can be deadly

→ Worse outcomes for patients with extremely high TG levels

HTG & AP Impact

Gelrud A.  UpToDate. Hypertriglyceridemia induced Pancreatitis. 2025; Whitcomb DC. Clinical practice. Acute pancreatitis. NEJM. 2006;354:2142-2150; Valdivielso P et al.. Current knowledge of hypertriglyceridemic pancreatitis. Eur J Med. 2014;25:689-694
Fortson MR et al. 3rd Clinical assessment of hyperlipidemic pancreatitis. Am J Gastroenterol. 1995;90:2134-2139.; Nawaz H, et al. Am J Gastroenterol. 2015;110(10):1497-503.



Severe TGs:  > 500 mg/dL or >5.6 mmol/L
 > 880 mg/dL or >9.9 mmol/L (Chylomicronemia)

Blood Sample  with TG of 1200 mg/dL

Rare Disease

Genetic Disorder

More Common Than 
FCS 

Genetic Factors + 
Lifestyle or Other 
Health Conditions

Most Common

Other Underlying 
Medical Condition or 
External Trigger

Severe Hypertriglyceridemia (sHTG)



Rare Inherited Genetic Disorder: Severe TG Elevation
→ Autosomal recessive genetic disorder
→ TGs 10-100x greater than normal; sHTG = Pancreatitis risk 
→ Affects 1-8 people per million; Males & females equally 

affected

Age of Onset
→ 25% of affected children symptomatic by 1 yr of age
→ Majority develop symptoms by 10 yrs of age
→ Some show no symptoms until adulthood or pregnancy

○ Often present with abdominal pain, high TGs 
■ This inherited disease may be overlooked at this stage

Overall Mortality: 5% to 6%
→ 30% in subgroups with severe complications

Familial Chylomicronemia Syndrome (FCS) 

Al Azkawi H, et al. Case Rep Med. 2010;2010:807434.; Gaudet D, et al. N Engl J Med. 2014; 371:2200-2206.; Stroes E, et al. Atheroscler Suppl. 2017;23:1-7. ; Brunzell JD. 1999 [Updated 2011]. In: Pagon RA, et al., editors. GeneReviews; 1993-2017. 



→ In FCS, chylomicronemia is caused by 

inherited defects in chylomicron 

processing2

→ Caused by mutations in the LPL gene 

(or related genes like ApoC2, ApoA5, 

LMF1, GPIHBP1)

→ Without working LPL, body can’t clear 

TGs from blood

Lipoprotein lipase
Chylomicron
remnant

FFAMuscle/adipose Tissue

Liver

Chylomicron TGs

Chylomicron (High TG Lipoprotein)

Used as energy

Stored

VLDL 

*FFA: Free fatty acid; TG: Triglyceride; VLDL: Very low-density lipoprotein.
Adapted from Braham, Nat Rev Endocrinol, 2015.

Chylomicronemia: Persistence of chylomicrons in blood following 10 to 14 hours fasting1,2 

Individuals with Chylomicronemia

1. Brunzell JD, Bierman EL. Chylomicronemia syndrome: interaction of genetic and acquired hypertriglyceridemia. Med Clin North Am. 1982;66(2):455-468;
2. Brahm AJ, Hegele RA. Chylomicronaemia—current diagnosis and future therapies. Nat Rev Endocrinol. 2015;11:352-362. doi:10.1038/nrendo.2015.26. 



Clinical History

SEVERE = 
Fasting TGs >880 mg/dL
or 10 mmol/L 

*REFRACTORY = 
Not responsive to 
standard TG therapies

History of AP

OR

History of recurrent 
abdominal pain without 
other explainable cause

Alcoholism
OR
Uncontrolled diabetes
OR
Medications or medical 
conditions known to cause HTG

Absence of
Secondary 
Causes321 Severe, Refractory  

Hypertriglyceridemia

Severe, Refractory* HTG, Presence of Key Clinical Symptoms, Not Due to Secondary Causes

Diagnosing FCS

Brahm, et al. Nat Rev Endocrinol. 2015;11:352–362; ; Molhuizen H, et al. Cardiovascular Rev & Rep.; 1999;20(11):607-619; 3. NORD Physician’s Guide. 2015. ; Tremblay K, et al. J Clin Lipidol. 2011;5(1):37-44; 5. Gaudet D, et al. N Engl J Med. 2014;371(23):2200-6; Hegele RA, et al. Curr Opin Lipidol. 2015;26(2):103-11319; 10. 
Gotoda T, et al. J Atheroscler Thromb. 2012;19(1):1-12; 11. 



How
➔ Severely elevated levels of TGs (>880 mg/dL)

➔ Unresponsive to standard lipid-lowering therapies

➔ “Refrigerator Test”- Confirms presence of chylomicrons

◆ Blood samples in refrigerator overnight 

◆ Chylomicrons float to the top, forming a creamy layer 

When
➔ Severe TG levels in childhood or infancy

➔ Secondary causes (uncontrolled diabetes, alcohol abuse) ruled out

➔ Fasting TG levels >1000 mg/dL or non-fasting >2000 mg/dL

➔ Low or normal LDL, normal HDL

➔ Recurrent abdominal pain episodes, with or without recurrent pancreatitis

➔ Other symptoms present e.g., fatigue, malaise, cognitive impairment 

➔ Family history of FCS

Diagnostic Approach

Stroes E, et al. Atheroscler Suppl. 2017;23:1-7. ; Kota SK, et al. Indian J Gastroenterol. 2012;31:277-279. 
Ahmad Z, et al. Expert Rev Clin Pharm. 2017;10:1-3; Al Azkawi H, et al. Case Rep Med. 2010;2010:807434; ; Brunzell JD. 1999 [Updated 2011]. In: Pagon RA, et al., editors. GeneReviews; 1993-2017.



1. Clinical Scoring Tools/Criteria

a. NAFCS- US & Canada 

b. Moulin et al- EU 

2. Refer to Lipid Specialist 

3. Diagnostic Gold Standard (not mandatory)

a. Full LPL gene sequencing

b. Cofactor gene sequencing (LMF1, GPIHBP1, ApoC2, ApoA5)

4. If Patient Has FCS, Siblings Should Also Be Tested

Confirming FCS Diagnosis

Adapted from Hegele RA, Ahmad Z, Ashraf A, et al. Development and validation of clinical criteria to identify familial chylomicronemia syndrome (FCS) in North America. J Clin Lipidol. 2025;19(1):83-94.; Atherosclerosis. 2018;275:265-272
Stroes E, et al. Atheroscler Suppl. 2017;23:1-7; Brunzell JD. 1999 [Updated 2011]. In: Pagon RA, et al., editors. GeneReviews® [Internet]. Seattle (WA): University of Washington, Seattle; 1993-2017.



Neurological symptoms 

▪ Cognitive impairment
▪ Memory loss 
▪ Confusion 
▪ Fatigue
▪ Peripheral neuropathy

Clinical complications
▪ Recurrent abdominal pain
▪ Recurrent acute pancreatitis
▪ Pancreatic failure
▪ Diabetes
▪ Others

Emotional burden
 
▪ Anxiety/depression
▪ Guilt
▪ Social constraints
▪ Decreased QOL

Severe dietary 
restrictions

▪ <10-20g of total fat daily

Financial burden
▪ Days missed from work
▪ ER/ICU visits
▪ Lengthy hospitalization
▪ Disability 
▪ Under/unemployment

$

Hematological 
manifestation

▪ Hyperviscosity 
▪ Hemolysis
▪ Important platelet count 

variability
▪ Thrombocytosis
▪ Thrombocytopenia
  

Clinical manifestation
 
▪ Eruptive xanthoma
▪ Lipemia retinalis
▪ Hepatosplenomegaly 
▪ Fatty liver
▪ GI disturbances

FCS Signs & Symptoms



➢ Difficult diagnosis to make; High symptom burden
➢ Hard to maintain very low fat diet (<20 g fat per day)
➢ Standard TG-lowering agents (Fibrates, Omega-3s/Fish Oil, Niacin) 

not effective
➢ Must avoid TG raising meds, alcohol intake, smoking 
➢ Heavy social burden for the patient & family 

Treatment Timeline

2019: EU conditional approval of Volanesorsen (Waylivra)
Until 2024: No FDA approved therapies in US
2025: FDA & EMA approved FCS drugs available
➔ Olezarsen (Tryngolza) available in US & EU
➔ Plozasiran FDA new drug application decision awaited

FCS Challenges & Hope

Gelrud, A;  Brown, A et al.  The burden of familial chylomicronemia syndrome from the patients perspective.  Expert Rev Cardiovasc Ther Nov 2017
Al Azkawi H, et al. Case Rep Med. 2010;2010:807434; Williams L, et al. J Clin Lipidol. 2016;10:462-465; Leaf DA. Am J Med. 2008;121:10-12.
https://www.ema.europa.eu/en/medicines/human/EPAR/waylivra; https://www.fda.gov/drugs/news-events-human-drugs/fda-approves-drug-reduce-triglycerides-adult-patients-familial-chylomicronemia-syndrome 

https://www.ema.europa.eu/en/medicines/human/EPAR/waylivra
https://www.fda.gov/drugs/news-events-human-drugs/fda-approves-drug-reduce-triglycerides-adult-patients-familial-chylomicronemia-syndrome


*Hypertriglyceridemia Induced Acute Pancreatitis

Both drugs block APOC3 mRNA → Less ApoC-III protein (made by the APOC3 gene) → Better TG breakdown & clearance

New Therapies for FCS & sHTG  



Leaf DA. Am J Med. 2008;121:10-12 

➔ Dietician
➔ Clinical Pancreatologist
➔ Lipid Expert (Lipidologist or Cardiologist)
➔ Endocrinologist, Certified Diabetes Educator (CDE)
➔ Surgical Pancreatologist
➔ Pain Specialist
➔ Radiology
➔ Social Service/Psychiatry/Mental Health Professionals 

Best Care with Multidisciplinary Team!

➢ Sugar Restriction
➢ Low Fat Diet (In FCS < 20 g per day)
➢ Complete Alcohol Avoidance
➢ Monitor Fat-Soluble Vitamins Intake (A, D, E, K)

Dietary Restrictions & Monitoring



● Think Early
○ Suspect sHTG in pancreatitis, abdominal pain, very high TG levels

● Find The Cause
○ Rule out secondary factors 
○ Genetic testing for severe levels/early-onset like FCS
○ Screen family when hereditary causes suspected

● Prevent Progression
○  Keep TGs low long-term; Cut pancreatitis & cardiovascular risk

● Therapies (Existing & Pipeline)
○ HTG: Lifestyle + Fibrates/Omega-3s (± Statins for ASCVD risk)
○ FCS: Lifestyle + Olezarsen (Tryngolza in US & EU); Volanesorsen 

(Waylivra in EU)
○ Pipeline: 

■ Plozasiran late-stage for FCS/sHTG 
■ Olezarsen shows positive Phase 3 results in sHTG

● Best outcomes with multidisciplinary care approach

Summary: Severe HTG (sHTG)



1. Triglycerides, sHTG, Chylomicronemia Webpage Newly Published!

2. FCS Treatments Blog: https://mission-cure.org/fcs-treatment-ionis/ 

3. FCS Foundation: www.livingwithfcs.org 

4. FCS Support Facebook Group: https://www.facebook.com/groups/livingwithfcs/ 

5. Free Genetic Testing Program for FCS: 

https://knowyourtgs.com/diagnosing-fcs/genetic-testing 

6. Advocacy Resource (Spotlight on FCS White Paper): 

https://arrowheadpharma.com/wp-content/uploads/2025/02/Spotlight-on-FC

S.pdf 

7. Nutritional Tips & Resources: 

https://knowyourtgs.com/fcs-nutrition-and-lifestyle 

https://lowertriglycerides.com/patient/tips-resources/ 

8. Accessing Olezarsen in US: https://tryngolza.com/support-and-access/access

9. If you’re seeking a consultation with Dr. Andres Gelrud: 

https://gastrohealth.com/physicians/andres-gelrud-md-mmsc 

Resources shared here will be posted on Mission: Cure’s website with the webinar recording
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