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 H
ypertriglyceridemia as an 
independent risk factor for 
coronary heart disease is con-
troversial. Observational studies 

have shown an association between increased 
cardiovascular risk and hypertriglyceride-
mia.1 In addition, metabolic syndrome 
includes hypertriglyceridemia and low lev-
els of high-density lipoprotein cholesterol 
(HDL-C).2 Subgroup analysis in trials of 
lipid-lowering therapy showed that patients 
with atherogenic dyslipidemia (i.e., those 
with high triglyceride and apolipoprotein B, 
low HDL-C, and small low-density lipopro-
tein particles) had the greatest reduction in 
coronary events.3,4 

It is unclear whether metabolic syndrome 
and hypertriglyceridemia are true causal 
cardiovascular risk factors that can be modi-
fied with treatment or are merely biomark-
ers of future risk. Although research shows 
that triglyceride reduction is associated with 
decreased cardiovascular events (particu-
larly among patients with known heart dis-
ease),5,6 it is unclear if this is independent 

of improvement in other lipid parameters, 
if this also applies to primary prevention, 
or if all-cause mortality rates are improved. 
Nonetheless, guidelines from the National 
Cholesterol Education Program7 and the 
American Heart Association2 have identified 
a role for triglyceride control and diagnosis 
of metabolic syndrome in the management 
of dyslipidemia.

Pharmacologic Agents
Statins, fibrates, niacin, and fish oil are the 
main pharmacologic agents for managing 
hypertriglyceridemia (Table 17-9).

STATINS

The primary target of lipid therapy is to reach 
low-density lipoprotein cholesterol (LDL-C) 
goals.7,10 Statins have an important role in 
reducing the risk of cardiovascular events in 
patients with elevated LDL-C levels, particu-
larly in high-risk patients (e.g., those with 
cardiovascular disease or diabetes). If hyper-
triglyceridemia is a comorbidity, statins can 
lower triglyceride levels by 20 to 40 percent.7,11 

Hypertriglyceridemia is associated with an increased risk of cardiovascular events and acute 
pancreatitis. Along with lowering low-density lipoprotein cholesterol levels and raising 
high-density lipoprotein cholesterol levels, lowering triglyceride levels in high-risk patients  
(e.g., those with cardiovascular disease or diabetes) has been associated with decreased car-
diovascular morbidity and mortality. Although the management of mixed dyslipidemia is 
controversial, treatment should focus primarily on lowering low-density lipoprotein choles-
terol levels. Secondary goals should include lowering non–high-density lipoprotein cholesterol 
levels (calculated by subtracting high-density lipoprotein cholesterol from total cholesterol). If 
serum triglyceride levels are high, lowering these levels can be effective at reaching non–high-
density lipoprotein cholesterol goals. Initially, patients with hypertriglyceridemia should be 
counseled about therapeutic lifestyle changes (e.g., healthy diet, regular exercise, tobacco-use 
cessation). Patients also should be screened for metabolic syndrome and other acquired or 
secondary causes. Patients with borderline-high serum triglyceride levels (i.e., 150 to 199 mg 
per dL [1.70 to 2.25 mmol per L]) and high serum triglyceride levels (i.e., 200 to 499 mg per dL 
[2.26 to 5.64 mmol per L]) require an overall cardiac risk assessment. Treatment of very high 
triglyceride levels (i.e., 500 mg per dL [5.65 mmol per L] or higher) is aimed at reducing the risk 
of acute pancreatitis. Statins, fibrates, niacin, and fish oil (alone or in various combinations) 
are effective when pharmacotherapy is indicated. (Am Fam Physician 2007;75:1365-1371, 1372. 
Copyright © 2007 American Academy of Family Physicians.)

▲

 Patient information: 
A handout on hypertri-
glyceridemia, written by 
the authors of this article, 
is provided on page 1372.

 This article exem-
plifies the AAFP 2007 
Annual Clinical Focus on 
management of chronic 
illness.
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SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

Patients with high serum triglyceride levels should receive counseling 
about a healthy diet, regular exercise, and tobacco-use cessation.

B 7, 35

After patients with high serum triglyceride levels reach their LDL-C goals, 
the secondary target should be reaching non–HDL-C goals (30 mg per 
dL [0.78 mmol per L] higher than the LDL-C goal).

C 7

Fibrates, niacin, or fish oil can be considered to help lower triglyceride 
and non–HDL-C levels.

C 7

Serum triglyceride levels should be lowered in patients with very high 
triglyceride levels to prevent acute pancreatitis.

C 7 

LDL-C = low-density lipoprotein cholesterol; HDL-C = high-density lipoprotein cholesterol.

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evi-
dence; C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For information 
about the SORT evidence rating system, see page 1289 or http://www.aafp.org/afpsort.xml.

Table 1. Selected Therapies for Managing Hypertriglyceridemia 

Therapy
Triglyceride 
reduction (%)

LDL-C increase/
reduction (%)

HDL-C 
increase (%) Possible side effects

Statins
Atorvastatin (Lipitor), 10 to 80 mg daily
Fluvastatin (Lescol), 20 to 80 mg daily  

at bedtime 
Lovastatin (Mevacor), 10 to 80 mg daily  

at bedtime
Pravastatin (Pravachol), 10 to 80 mg daily
Rosuvastatin (Crestor), 5 to 20 mg daily
Simvastatin (Zocor), 5 to 80 mg daily  

at bedtime

20 to 40 18 to 55 
reduction

5 to 15 Myopathy, rhabdomyolysis, 
elevated liver enzyme 
levels

Fibrates
Fenofibrate (Tricor), 48 to 145 mg daily
Gemfibrozil (Lopid), 600 mg twice daily

40 to 60 5 to 30 increase 15 to 25 Rhabdomyolysis, especially 
with a gemfibrozil/statin 
combination

Niacin 
OTC immediate-release niacin, 0.5 to 2 g 

two or three times daily
OTC sustained-release niacin, 250 to 750 mg 

once or twice daily
Prescription niacin, 500 mg to 2 g daily  

at bedtime

30 to 50 5 to 25 
reduction

20 to 30 Flushing; worsening 
glycemic control; elevated 
liver enzyme levels, 
especially with OTC 
sustained-release niacin

Fish oil, 2 to 4 g total EPA/DHA daily 
OTC omega-3 fatty acid capsules 
Prescription omega-3-acid ethyl esters 

(Omacor), 1 to 2 g twice daily 

30 to 50 5 to 10 increase 5 to 10 Fishy aftertaste, 
gastrointestinal upset 

LDL-C = low-density lipoprotein cholesterol; HDL-C = high-density lipoprotein cholesterol; OTC = over the counter; EPA = eicosapentaenoic acid; 
DHA = docosahexaenoic acid.

Information from references 7 through 9.

Hypertriglyceridemia



May 1, 2007 ◆ Volume 75, Number 9	 www.aafp.org/afp� American Family Physician  1367

Hypertriglyceridemia

FIBRATES

Fibrates can markedly lower triglyceride lev-
els (40 to 60 percent) and modestly raise 
HDL-C levels (15 to 25 percent).7 In patients 
with cardiovascular disease and moderately 
elevated triglyceride levels and low HDL-C 
levels, fibrates have been shown to decrease 
the risk of cardiovascular events (secondary 
prevention).12,13 Fibrate therapy also has 
been shown to decrease angiographic pro-
gression of coronary heart disease in patients 
with type 2 diabetes.14 

Because data show decreased cardiovascu-
lar mortality rates with triglyceride reduc-
tion (more than that achieved with LDL-C 
reduction alone),3 there is increasing interest 
in fibrate use in patients with hypertriglyc-
eridemia and in combination fibrate/statin 
therapy in patients with mixed dyslipidemia. 
However, despite several large studies, no 
fibrate has been shown to decrease all-cause 
mortality rates, and some trials have shown 
an increase in all-cause mortality rates.15-17 

A recent primary prevention trial of fenofi-
brate (Tricor), which included 9,795 patients 
with type 2 diabetes, did not significantly 
decrease the primary end points of coronary 
events or all-cause mortality but decreased 
the secondary end point of total cardiovas-
cular events (i.e., coronary heart disease 
events, stroke, or revascularization).15

Combination therapy raises safety con-
cerns. All statins (especially at higher doses) 
increase the risk of rhabdomyolysis; this risk 
may be compounded by fibrate use. Ceriv-
astatin (Baycol) was withdrawn from the 
market because of reports of fatal rhabdo-
myolysis, often in patients also taking gem-
fibrozil (Lopid). An increased risk also has 
been shown with rosuvastatin (Crestor).18,19 
When combined with statins, gemfibrozil 
may increase serum statin levels by inhibit-
ing statin metabolism.

Compared with gemfibrozil/statin ther-
apy, fenofibrate/statin therapy has a lower 
incidence and reported rate of rhabdomyoly-
sis and may be safer.20,21 However, long-term 
safety and outcome data for fibrate/statin 
combinations are lacking, and combina-
tion therapy should be used with caution. 
Patients should receive the lowest possible 

statin dosage, be monitored closely for side 
effects (e.g., muscle pain, brown urine), 
and be given the opportunity for proper 
informed consent. 

NIACIN

Niacin lowers triglyceride levels by 30 to 
50 percent, raises HDL-C levels by 20 to  
30 percent, and lowers LDL-C levels by  
5 to 25 percent.7,8 Niacin is not as potent as 
fibrates for lowering triglyceride levels but is 
more effective at raising HDL-C levels. 

Studies evaluating niacin’s effect on car-
diovascular and all-cause mortality are lim-
ited. The largest study (the Coronary Drug 
Project) revealed that patients treated with 
niacin had a modest decrease 
in nonfatal myocardial infarc-
tion (8.9 versus 12.2 percent) 
but no difference in all-cause 
mortality after five years.22 A 
nine-year, nonrandomized, 
nonblinded follow-up study 
to the Coronary Drug Project 
revealed a decrease in all-cause mortality 
rates in the original cohort treated with 
niacin (52 versus 58 percent; P = .004; 
number needed to treat = 17 patients for 
15 years).23 

Concerns over worsening glycemic con-
trol may limit the use of niacin in patients 
with diabetes. However, a study of patients 
taking lipid-lowering doses of niacin dem-
onstrated that niacin is beneficial without 
significantly affecting glycemic control.24 A 
consensus report recommended that niacin 
therapy be considered for high-risk patients 
with elevated triglyceride and low HDL-C 
levels, even with coexistent diabetes.25

The use of niacin is limited because of 
the risk of vasomotor side effects and eleva-
tion of liver enzyme levels.8 Flushing and 
hepatotoxicity can be minimized by starting 
with low doses and slowly titrating upward 
using extended-release formulations and by 
concurrent use of aspirin taken 30 minutes 
before niacin. Low-dose niacin combined 
with a statin has been associated with a sig-
nificant decrease in cardiovascular events26; 
however, this combination has not been 
compared with either agent alone.

Despite several large stud-
ies, no fibrate has been 
shown to decrease all-cause 
mortality, and some trials 
have shown an increase. 
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FISH OIL

Fish oil contains high amounts of the essential 
fatty acids docosahexaenoic acid (DHA) and 
eicosapentaenoic acid (EPA); these acids also 
are known as omega-3 fatty acids. A systematic 
review showed that fish oil is effective at low-
ering triglyceride levels.9 Fish oil with 2 to 4 g 
of total EPA/DHA daily can lower triglyceride 
levels by 30 to 50 percent.7,27 Randomized 
controlled trials have shown that, along with 
statins, fish oil is the only other lipid-lowering 
agent that can decrease all-cause mortality in 
patients with known heart disease.17,28 

The GISSI-Prevenzione trial showed a 15 
percent reduction in all-cause mortality in 
patients with a recent myocardial infarction 
who were taking fish oil.29 This reduction 
was in addition to optimal management with 
lipid-lowering therapy, antiplatelet agents, 
beta blockers, and angiotensin-converting 
enzyme inhibitors.30 These results must be 
interpreted with caution because a system-
atic review that combined data from primary 
and secondary prevention studies showed no 
mortality benefit.31 If there are benefits to 
using fish oil in patients with heart disease, 
they are most likely multifactorial and go 
beyond triglyceride effects alone.

Studies of fish oil/statin combinations dem-
onstrate an additional 30 percent triglyceride 
reduction.32,33 Side effects are minimal and 
include a fishy aftertaste and mild gastroin-
testinal upset. Bleeding effects are theoretical 
and have not been shown to be clinically sig-
nificant even in large doses. Omacor, a newly 
approved prescription medication for hyper-
triglyceridemia, is a highly concentrated form 
of omega-3-acid ethyl esters and is available 
in 1-g capsules (840 mg EPA/DHA). Over-
the-counter capsules are readily available, but 
physicians should make certain that patients 
receive 2 to 4 g of total EPA/DHA per day. 
Most over-the-counter preparations only 
contain 300 mg of EPA/DHA per capsule.34

Management 
Patients should receive initial evaluations and 
counseling, and further management should 
be determined based on their risk profiles and 
the extent of hypertriglyceridemia. Figure 17 
presents an algorithm for managing hypertri-
glyceridemia. Table 27 lists previous and cur-
rent serum triglyceride classifications.

initial considerations

Initial management of hypertriglyceridemia 
(Table 37) should include counseling for 
therapeutic lifestyle changes (e.g., weight 
control, including diet and exercise; tobacco-
use cessation)7,35 and screening for metabolic 
syndrome. Patients also should be screened 
for other acquired or secondary causes.7 
If the patient has diabetes, optimizing gly-
cemic control may help lower triglyceride 

Management of Hypertriglyceridemia

NOTE: In patients who have achieved the LDL-C goal, the secondary target of treatment 
should be achieving the non–HDL-C goal (i.e., 30 mg per dL [0.78 mmol per L] higher 
than the LDL-C goal.) Table 1 lists selected therapies for hypertriglyceridemia.

Figure 1. Algorithm for the management of hypertriglyceridemia.  
(LDL-C= low-density lipoprotein cholesterol; HDL-C= high-density lipo-
protein cholesterol.)

Information from reference 7.

Work on reaching LDL-C goal

Yes

Borderline-high triglyceride 
level (150 to 199 mg per dL 
[1.70 to 2.25 mmol per L])

High triglyceride level  
(200 to 499 mg per dL 
[2.26 to 5.64 mmol per L])

Very high triglyceride level 
(500 mg per dL [5.65 
mmol per L] or higher)

Initiate therapeutic lifestyle changes, optimize glycemic control in patients 
with diabetes, screen for metabolic syndrome, and search for secondary or 
acquired causes (Table 3)

Work on reaching 
LDL-C goal

Is patient at or near 
the LDL-C goal?

YesNo

Add a statin; increase or 
switch statins until patient 
is at or near the LDL-C goal

Consider adding a fibrate, niacin, 
or fish oil to achieve the non–HDL-
C goal;  consider statins first for 
moderate- to high-risk patients (risk 
of myopathy is increased with a statin 
plus a fibrate) No

Add a fibrate or 
niacin; consider 
adding fish oil

If triglyceride level is 
higher than 1,000 mg 
per dL (11.30 mmol per 
L), initiate a very low-fat 
diet (i.e., 15 percent or 
less of caloric  intake) 
and aggressive body 
weight reduction

Triglyceride level 
is 500 mg per dL 
or lower

Hypertriglyceridemia
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levels without additional medications for 
hypertriglyceridemia.7

Physicians should stratify the patient’s 
risk to determine a lipid treatment goal. 
High-risk patients include those with a cal-
culated 10-year coronary heart disease risk 
above 20 percent and those with known car-
diovascular disease or diabetes. Literature 
on the screening, diagnosis, and nonphar-
macologic management of hyperlipidemia 
is readily available.2,10 

In many patients with hypertriglyceri-
demia, pharmacotherapy is indicated after 
implementing adequate therapeutic lifestyle 
changes. The initial goal of pharmacologic 
therapy is to achieve individual LDL-C goals, 
which are determined after an assessment of 
cardiovascular risk. After LDL-C goals are 
achieved, non–HDL-C goals are the sec-
ondary target for therapy.7 Non–HDL-C is 
calculated by subtracting HDL-C from total 
cholesterol. The non–HDL-C goal is 30 mg 
per dL (0.78 mmol per L) higher than the 
LDL-C goal.

borderline-high triglyceride levels 

Drug therapy is not indicated for patients 
with borderline-high triglyceride lev-
els (i.e., 150 to 199 mg per dL [1.70 to  
2.25 mmol per L]). Instead, the physician 
should consider screening for metabolic 
syndrome and other acquired or second-
ary causes of hypertriglyceridemia. LDL-C 
reduction is the primary goal.

high triglyceride levels 

In patients with high triglyceride levels  
(i.e., 200 to 499 mg per dL [2.26 to 5.64 mmol 
per L]), lowering triglyceride levels also can 
lower non–HDL-C levels. Statins with tri-
glyceride-lowering properties are first-line 
agents for patients who have not reached their 
LDL-C goals. In patients with high triglyc-
eride levels but no heart disease (or a heart 
disease equivalent such as peripheral artery 
or carotid artery disease) who are at or near 
their LDL-C goals, a fibrate, niacin, or fish 
oil can be considered to help patients reach 
their non–HDL-C goals. However, physicians 
should keep in mind that prospective data 
from primary prevention trials are lacking. 

With newer, more aggressive recommenda-
tions for lowering high LDL-C levels in high-
risk patients, more patients taking statins 
likely will require combination therapy to 
reach LDL-C and non–HDL-C goals.36 Com-
bination therapy with a statin plus fibrate, 
niacin, or fish oil generally is well-toler-
ated, although patients should be appropri-
ately monitored. There are no data showing 
that one combination is superior to others. 
Which agent to combine with a statin should 
be determined for individual patients. Niacin 
may be most appropriate in patients with low 
HDL-C and high LDL-C levels, whereas a 
fibrate may be most appropriate in patients 
at their LDL-C and HDL-C goals but who 
have elevated triglyceride levels. If a fibrate 
combination is chosen, fenofibrate may be 
safer than gemfibrozil.21 Omega-3 fatty acids 
are recommended for patients with coronary 
heart disease,37 and fish oil may be better tol-
erated with less drug-drug interactions than 
fibrates or niacin.

very high triglyceride levels 

Patients with very high triglyceride levels 
(i.e., 500 mg per dL [5.65 mmol per L] or 
higher) usually require drug therapy in addi-
tion to therapeutic lifestyle changes. Fibrates 
or niacin is a practical first-line choice for 
these patients.7 The initial goal is to decrease 
the risk of acute pancreatitis, especially if 
triglyceride levels are above 1,000 mg per dL 

Table 2. ATP II and ATP III Serum Triglyceride 
Classifications 

Triglyceride 
classification ATP II levels ATP III levels

Normal Lower than 200 mg per dL 
(2.26 mmol per L)

Lower than 150 mg per dL 
(1.70 mmol per L)

Borderline 
high

200 to 399 mg per dL 
(2.26 to 4.51 mmol per L)

150 to 199 mg per dL  
(1.70 to 2.25 mmol per L)

High 400 to 1,000 mg per dL 
(4.52 to 11.30 mmol per L)

200 to 499 mg per dL  
(2.26 to 5.64 mmol per L)

Very high Higher than 1,000 mg 
per dL

500 mg per dL (5.65 mmol 
per L) or higher 

NOTE: This table compares the older ATP II classification with the current ATP III  
classification.

ATP = Adult Treatment Panel.

Adapted from 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. NIH publication no.: 02-5215. Bethesda, 
Md.: National Heart, Lung, and Blood Institute, 2002:II-7.
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(11.30 mmol per L). In addition, patients 
with a triglyceride level of 1,000 mg per dL 
or higher should be placed on a very low-fat 
diet (i.e., 15 percent or less of caloric intake). 
Normalization of triglyceride levels is rarely 
achieved in patients with severe hypertri-
glyceridemia (i.e., triglyceride levels above  
2,000 mg per dL [22.60 mmol per L]). Initiat-
ing a combination of fibrates, niacin, and/or 
fish oil to lower triglyceride levels to below 500 
mg per dL is the primary goal. Because there is 
little evidence on preventing pancreatitis with 
hypertriglyceridemia treatment, combination 
therapy should be determined for individual 
patients and used with caution.

The opinions and assertions contained herein are the pri-
vate views of the authors and are not to be construed as 
official or as reflecting the views of the U.S. Army or the 
U.S. Army Service at large.
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