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INTRODUCTION 
Hypertriglyceridemia is a condition 
characterized by increased fasting plasma 
triglyceride levels with or without other 
lipoprotein disturbances.  Based on The 
Endocrine Society (ESC) 2010 levels of 
triglyceride levels are divided into five, namely: 
normal (<150 mg/dL), mild (150-199 mg/dL), 
moderate (200-999 mg/dL), severe (1000-1999 
mg/dL), and very severe (2000 mg/dL).1 

Acute pancreatitis is one of the 
complications of hypertriglyceridemia, along 
with cardiovascular complications.  After 
gallstones and alcohol, Hypertriglyceridemia is 
the third most common cause of acute 
pancreatitis, with an incidence of 4-10%.  The 
incidence of acute pancreatitis increases by up 
to 4% for each 100 mg/dL increase in 
triglycerides.2 A large-scale study reported that 
the incidence of acute pancreatitis was 3.2 
times greater in the group with triglyceride levels 
>500 mg/dL compared to those with triglyceride 
levels <150 mg/dL.2 

The prevalence of hypertriglyceridemia 
is higher in men than in women, with a ratio of 
28.7% for men and 21.5% for women, with the 
highest age in men between 40 and 59 years of 
age and in women over 60 years of age.3 
 This paper discusses the management 
of severe hypertriglyceridemia, especially in 
special conditions such as pregnancy and acute 
pancreatitis complications.  

 
ETIOLOGY AND DIAGNOSTIC CRITERIA 
Hypertriglyceridemia can be caused by 
excessive triglyceride production in the liver, 
decreased hepatic clearance of chylomicrons 
and VLDL, inefficient lipolysis, or a combination 
of these three.  Triglyceride levels are affected 
by environmental and genetic factors. Persistent 
hypertriglyceridemia is typically caused by 
monogenic, polygenic, or genetic factors with 
unknown causes. Secondary 
hypertriglyceridemia is caused by a specific 
disease condition or the influence of drugs.3  

Based on etiology, hypertriglyceridemia 
is divided into primary and secondary.  Primary 
Hypertriglyceridemia caused by genetic 
disorders, by Fredrickson, is divided into five 
types, namely: familial chylomicronemia (type 
1), familial combined hyperlipoproteinemia (type 
2 B), familial dysbetalipoproteinemia (type 3), 
familial Hypertriglyceridemia (type 4), and 
primary mixed hyperlipidemia (type 5), while 
secondary Hypertriglyceridemia is caused by 
several conditions such as nephrotic syndrome, 
type 2 diabetes mellitus, hypothyroidism, 
chronic kidney disease, alcoholism, pregnancy, 
and consumption of certain drugs, namely 
corticosteroids, oral contraceptives, protease 
inhibitors (for people with HIV), antihypertensive 
drugs (thiazides and beta blockers).4 
 Diagnostic criteria for 
hypertriglyceridemia  based  on  the  National 
Cholesterol   Education   Program   Adult   Panel 
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Treatment (NCEP-ATP III) are divided into four 
levels, namely: normal (<150 mg/dL), borderline 
(150-199 mg/dL), high (200-499 mg/dL), very 
high (>500 mg/dL).  Meanwhile, based on ESC 
2010, triglyceride levels are divided into five, 

namely: normal (<150 mg/dL), mild (150-199 
mg/dL), moderate (200-999 mg/dL), severe 
(1000-1999 mg/dL), and very severe (2000 
mg/dL).5

Table 1.  Diagnostic Criteria for Hypertriglyceridemia Based on NCEP-ATP III and The ESC 20105 

 
 
CLINICAL OVERVIEW 
Until triglyceride levels reach >1000 mg/dL, the 
clinical manifestations of Hypertriglyceridemia 
are typically asymptomatic.  A portion of the 
clinical picture that emerges can have an impact 
on various systems.  In the central nervous 
system as mood and neurocognitive disorders, 
lipemia retinalis; in the gastrointestinal system 
as nausea, vomiting, and hepatosplenomegaly; 
and in the musculoskeletal system as eruptive 
xanthoma and xanthoma striata palmaris.  
(Figure 1).6 

 

 
Figure 1.  Clinical manifestations of 

hypertriglyceridemia 6 
 

 

 

Triglyceride Metabolism 
There are two primary pathways for triglyceride 
metabolism in the body: exogenous and 
endogenous.  The exogenous pathway begins 
in the small intestine and concludes in the liver, 
where chylomicrons containing triglycerides 
derived from food in the small intestine are 
formed.  Chylomicrons then enter the 
bloodstream through the thoracic duct.  
Triglycerides and chylomicrons in fat tissue are 
hydrolyzed by lipoprotein lipase to produce free 
fatty acids (FFA) and glycerol, which then enter 
peripheral tissues and are stored as adipocytes 
and energy sources.7 
 The endogenous pathway is the next 
step in the synthesis of triglycerides.  In this 
pathway, the liver synthesizes triglycerides from 
glycerol and FFA derived from three main 
sources: adipocytes, remnant chylomicrons, 
and fat derived from food absorbed directly from 
the small intestine through the portal vein.  10% 
of healthy individuals undergo denovo 
lipogenesis, whereas 22% of patients with insulin 
resistance and nonalcoholic fatty liver disease 
(NAFLD) do.  The liver then releases triglycerides 
and VLDL into the plasma, where VLDL 
undergoes lipolysis, produces remnant particles, 
as with chylomicrons, or complete lipolysis, and 
is converted into LDL.  Extra LDL will accumulate 
in the blood vessels and cause atherosclerosis.  
Lipoprotein lipase plays an important role in the 
lipolysis of triglycerides and VLDL.7,8 



 
 
Vol 1 ● Number 1 ● July 2024● InaJEMD                                             Herni Basir - Management of Severe Hypertriglyceridemia 
 

79 

 
Figure 2. Triglyceride metabolism: exogenous 

pathway and endogenous pathway7 

 
Management of Hypertriglyceridemia 
Hypertriglyceridemia management aims to 
reduce the incidence of acute pancreatitis and 
cardiovascular complications.  Two hypotheses 
explain the occurrence of hypertriglyceridemia-
related acute pancreatitis.  The first theory is 
that high triglycerides cause an increase in 
chylomicrons, which are then hydrolyzed into 
free fatty acids (FFA). FFA aggregates micellar 
structures that cause damage to platelets, 
vascular endothelium, and acinar cells, which 
then trigger ischemia and acidosis, then activate 
trypsinogen, which causes pancreatitis.  The 
second theory posits that increased 
chylomicrons will increase plasma viscosity, 
resulting in capillary damage, tissue ischemia, 
and acidosis, all of which will initiate 
pancreatitis. 9   
 In conditions of severe 
hypertriglyceridemia, triglycerides must be 
lowered immediately to prevent further 
complications.  Management in the form of 
nutritional intervention, anti-hyperlipidemic 
drugs, and plasmapheresis can be performed in 
emergency conditions such as acute 
pancreatitis due to hypertriglyceridemia.10 The 
following is the management of 
hypertriglyceridemia in certain conditions. 
 
 
 

Management of Hypertriglyceridemia in 
Pregnancy 
Hypertriglyceridemia is associated with elevated 
levels of estrogen and human placenta lactogen 
(HPL) during pregnancy.  Estrogen causes an 
increase in VLDL, while HPL increases the 
hydrolysis of adipose tissue, resulting in an 
increase in FFA levels; consequently, 
triglyceride synthesis increases in the liver.  
Acute pancreatitis caused by 
hypertriglyceridemia is more prevalent in the 
third trimester of pregnancy since triglyceride 
levels increase with gestational age, increasing 
two to fourfold and reaching a peak in the third 
trimester.11,12  
 

 
Figure 3.  Triglyceride levels during pregnancy13 

 
Multidisciplinary disciplines, including 

nutrition, obstetrics, gynecology, and endocrine 
metabolism, should be involved in managing 
acute pancreatitis caused by 
Hypertriglyceridemia during pregnancy to 
prevent complications for both the mother and 
the fetus. 

 
a. Diet and nutrition therapy 
To reduce chylomicron levels, the diet must be 
isocaloric, low in fat, and the total calorie 
requirement from fat must be <20%.  Parenteral 
nutrition (NP) may be used to optimize the 
nutrition of pregnant women.  It is believed that 
NPs are effective due to the delivery of systemic 
lipids through the portal system, which permits 
peripheral metabolism and transplacental fat 
release.  The diet must contain at least 300 mg 
of EPA and DHA because a deficiency  
increases the risk of brain disorders and visual
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development in the fetus by <2%.  Since omega-
3 fatty acids contain EPA and DHA, which 
decrease liver lipogenesis and increase fatty 
acid oxidation in the liver and skeletal muscle, 
they are the nutritional therapy of choice.  
Several studies have found that nutritional 
therapy can reduce triglyceride levels by 25 to 
30 percent.12,13  
 
b. Pharmacological therapy 
b.1.  Niacin  
Niacin is also known as nicotinic acid or vitamin 
B3. Niacin inhibits diacylglycerol acyl transferase 
2, which is involved in the enzymatic 
esterification of triglyceride production in 
hepatocytes.  Niacin inhibits hepatocyte HDL 
catabolism receptors, thereby preventing 
damage to HDL apo A I due to a decrease in 
triglyceride synthesis-induced intracellular apo 
B degradation.  The recommended daily intake 
of niacin during pregnancy is 18 mg/day, but a 
pharmacological dose of niacin is required to 
achieve lipid reduction (2 to 3 g/day), and there 
are no studies on the effects of pharmacological 
doses of niacin during pregnancy.  Niacin is a 
pregnancy category C drug.12,13 

 
b.2.  Heparin  
Heparin administered intravenously can 
decrease triglyceride levels by releasing LPL 
from endothelial cells into the plasma.  
Intravenous administration of heparin is still 
controversial because the increase in LPL is only 
temporary and rebound Hypertriglyceridemia will 
occur shortly after therapy is discontinued.  
Furthermore, the risk of pancreatic bleeding is 
very high, meaning heparin is not recommended 
for the treatment of acute pancreatitis in 
pregnancy.12 
 
b.3.  Insulin  
Insulin therapy administered intravenously can 
reduce triglyceride levels by accelerating 
chylomicron degradation, activating LPL 
enzymes, and inhibiting hormone-sensitive 
lipase (HSL).  Reduced HPL activation will 
decrease the breakdown of adipocytes and 

triglycerides, decreasing circulating FFA and 
reducing the pancreas' toxic and inflammatory 
effects.  Insulin is administered at a 0.1-0.3 
U/kb/hour dose, while blood sugar, electrolytes, 
and triglycerides are monitored every hour and 
12 hours, respectively.  Insulin can reduce 
triglycerides by 50% to 75% in two to three 
days.14,15 
 
b.4.  Plasmapheresis 
Plasmapheresis as a therapy for severe 
Hypertriglyceridemia was first introduced by 
Betteridge et al. in 1978, indicated in emergency 
conditions such as pancreatitis due to 
hypertriglyceridemia in pregnancy with 
triglyceride levels > 1000 mg/dL.  
Plasmapheresis can reduce triglyceride levels 
by 50-80% in the first 24 hours.10,16  In addition to 
rapidly reducing triglyceride levels, 
plasmapheresis can also inhibit proinflammatory 
cytokines and adhesion molecules, which play 
a significant role in the pathogenesis of 
pancreatitis.  This action is extremely safe and 
effective for treating hypertriglyceridemia-
related pancreatitis during pregnancy.  Possible 
adverse effects include urticaria, hypotension, 
headache, and chills.17,18 

 

Management of Acute Pancreatitis Due to 
Hypertriglyceridemia 
The third cause of acute pancreatitis, after 
gallstones and alcohol, is Hypertriglyceridemia.  
The clinical manifestations are identical: nausea, 
vomiting, and heartburn; however, the resulting 
complications and organ damage are 
significantly more severe.  There are currently 
no standard guidelines for the treatment of 
acute pancreatitis caused by 
hypertriglyceridemia.10,16 
 Management of acute pancreatitis 
generally consists of stopping oral intake, 
adequate fluid hydration, correction of 
electrolyte imbalance, administration of 
adequate analgesia, administration of antibiotics 
if needed, and specific therapy depending on 
the cause.17 Plasmapheresis is the primary 
treatment option for hypertriglyceridemia related
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acute pancreatitis.  Plasmapheresis can reduce 
triglycerides more rapidly than other 
conservative therapies, such as intravenous 
insulin and heparin, as well as reduce morbidity 
and mortality.  One plasmapheresis session 
usually reduces triglycerides by 50-80%.  
Plasmapheresis removes triglyceride-rich 
plasma through filtration or centrifugation and 
replaces it with colloidal fluid components 
(albumin, plasma, or crystalloids).19, 20  
 

 

Figure 4.  Plasmapheresis: a. Plasmapheresis 
process b.  The patient's blood is separated into 
two parts c. The bag contains triglyceride-rich 

plasma after plasmapheresis22 

Other conservative treatment options 
are intravenous insulin or heparin.  Intravenous 
insulin therapy is considered more minimally 
invasive and easy to do with a dose of 0.1-0.3 
U/kb/hour while monitoring blood sugar every 
hour and triglycerides every 12 hours, given 5% 
dextrose if the blood sugar level is <200 mg/dL.  
For the heparin used is unfractionated heparin 
(UFH) at a dose of 60 U/kg bw, or low molecular 
weight heparin (LMWH) at a dose of 1 mg/kg of 
weight in several studies showing the same 
effect on both UFH and LMWH in the treatment 
of acute pancreatitis due to 
Hypertriglyceridemia.21 Insulin is preferred even 
in non-diabetic patients due to the risk of 
pancreatic bleeding and rebound 
Hypertriglyceridemia associated with 
administering heparin.16 The following is an 
algorithm for the management of acute 
pancreatitis due to Hypertriglyceridemia. 

 
 

 

 

 
Figure 5. Algorithm for the management of acute pancreatitis due to hypertriglyceridemia16 
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SUMMARY 
Hypertriglyceridemia is characterized by 
elevated fasting plasma triglyceride levels with 
or without other lipoprotein abnormalities. Acute 
pancreatitis is one of the complications of 
hypertriglyceridemia, along with cardiovascular 
complications.  After gallstones and alcohol, 
hypertriglyceridemia is the third most common 
cause of acute pancreatitis. 

In general, the treatment of acute 
pancreatitis includes cessation of oral intake, 
adequate hydration, correction of electrolyte 
imbalance, administration of adequate 
analgesia, administration of antibiotics if 
necessary, and specific therapy based on the 
underlying cause. 

Plasmapheresis is the primary 
treatment option for hypertriglyceridemia-
related acute pancreatitis.  Plasmapheresis can 
reduce triglycerides more rapidly than other 
conservative therapies, such as intravenous 
insulin and heparin, as well as reduce morbidity 
and mortality. 
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