
Original Contribution

Assessment of postprandial triglycerides in
clinical practice: Validation in a general
population and coronary heart disease patients

Pablo Perez-Martinez, MD, PhD1*, Juan F. Alcala-Diaz, MD1,
Edmon K. Kabagambe, MD, Antonio Garcia-Rios, MD, PhD, Michael Y. Tsai, MD, PhD,
Javier Delgado-Lista, MD, PhD, Genovefa Kolovou, MD, PhD, Robert J. Straka, PhD,
Francisco Gomez-Delgado, MD, PhD, Paul N. Hopkins, MD, PhD, Carmen Marin, PhD,
Ingrid Borecki, PhD, Elena M. Yubero-Serrano, PhD, James E. Hixson, PhD,
Antonio Camargo, PhD, Michael A. Province, PhD, Javier Lopez-Moreno, MD,
Fernando Rodriguez-Cantalejo, MD, Francisco J. Tinahones, MD, PhD,
Dimitri P. Mikhailidis, MD, PhD, Francisco Perez-Jimenez, MD, PhD,
Donna K. Arnett, PhD, Jose M. Ordovas, PhD, Jose Lopez-Miranda, MD, PhD

Lipid and Atherosclerosis Unit, Department of Internal Medicine, IMIBIC/Reina Sofia University Hospital/University of
Cordoba, Cordoba, Spain (Drs Perez-Martinez, Alcala-Diaz, Garcia-Rios, Delgado-Lista, Gomez-Delgado, Marin,
Yubero-Serrano, Camargo, Lopez-Moreno, Perez-Jimenez, Lopez-Miranda); CIBER Fisiopatologia Obesidad y Nutricion
(CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain (Drs Perez-Martinez, Alcala-Diaz, Garcia-Rios, Delgado-Lista,
Gomez-Delgado, Marin, Yubero-Serrano, Camargo, Lopez-Moreno, Tinahones, Perez-Jimenez, Lopez-Miranda); Division
of Epidemiology, Department of Medicine, Vanderbilt University Medical Center, Nashville, TN, USA (Dr Kabagambe);
Department of Laboratory Medicine & Pathology, University of Minnesota, Minneapolis, MN, USA (Dr Tsai); 1st
Cardiology Department, Onassis Cardiac Surgery Center, Athens, Greece (Dr Kolovou); Department of Experimental and
Clinical Pharmacology, College of Pharmacy, University of Minnesota, Minneapolis, MN, USA (Dr Straka); Department
of Internal Medicine, University of Utah Health Sciences Center, Salt Lake City, UT, USA (Dr Hopkins); Division of
Statistical Genomics in the Center for Genome Sciences of the Washington University, St. Louis, USA (Dr Borecki);
Human Genetics Center, University of Texas Health Science Center at Houston, Houston, TX, USA (Dr Hixson);
Department of Genetics Division of Statistical Genomics, Washington University School of Medicine, St. Louis, MO, USA
(Dr Province); Biochemical Laboratory, Hospital Universitario Reina Sofia, Cordoba, Spain (Dr Rodriguez-Cantalejo);
Servicio de Endocrinologia y Nutricion, Hospital Clinico Virgen de la Victoria, Malaga, Spain (Dr Tinahones);
Department of Clinical Biochemistry, Royal Free Hospital Campus, University College London Medical School,
University College London, London, UK (Dr Mikhailidis); Department of Epidemiology, University of Alabama at
Birmingham, Birmingham, AL, USA (Dr Arnett); Jean Mayer U.S. Department of Agriculture Human Nutrition Research
Center on Aging, Tufts University School of Medicine, Boston, MA, USA (Dr Ordovas); Department of Epidemiology,

1 Equal contribution.

* Corresponding author. Reina Sofia University Hospital, Lipids and

Atherosclerosis Research Unit, Avda. Men�endez Pidal, s/n., C�ordoba

14004, Spain.

E-mail address: pablopermar@yahoo.es

Submitted March 2, 2016. Accepted for publication May 25, 2016.

1933-2874/� 2016 National Lipid Association. All rights reserved.

http://dx.doi.org/10.1016/j.jacl.2016.05.009

Journal of Clinical Lipidology (2016) -, -–-

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:pablopermar@yahoo.es
http://dx.doi.org/10.1016/j.jacl.2016.05.009
http://dx.doi.org/10.1016/j.jacl.2016.05.009


National Center of Cardiovascular Investigations, Madrid, Spain (Dr Ordovas); and Madrid Institute of Advanced
Studies–Food, Madrid, Spain (Dr Ordovas)

KEYWORDS:
Triglycerides;
Postprandial lipemia;
Oral-fat tolerance test;
Coronary heart disease;
CORDIOPREV study;
GOLDN study

BACKGROUND: Previous studies have suggested that for clinical purposes, subjects with fasting tri-
glycerides (TGs) between 89–180 mg/dl (1–2 mmol/l) would benefit from postprandial TGs testing.

OBJECTIVE: To determine the postprandial TG response in 2 independent studies and validate who
should benefit diagnostically from an oral-fat tolerance test (OFTT) in clinical practice.

METHODS: A population of 1002 patients with coronary heart disease (CHD) from the CORDIO-
PREV clinical trial and 1115 white US subjects from the GOLDN study underwent OFTTs. Subjects
were classified into 3 groups according to fasting cut points of TGs to predict the usefulness of OFTT:
(1) TG , 89 mg/dl (,1 mmol/l); (2) TG, 89–180 mg/dl (1–2 mmol/l); and (3) TG . 180 mg/dl
(.2 mmol/l). Postprandial TG concentration at any point . 220 mg/dl (.2.5 mmol/l) has been pre-
established as an undesirable postprandial response.

RESULTS: Of the total, 49% patients with CHD and 42% from the general population showed an
undesirable response after the OFTT. The prevalence of undesirable postprandial TG in the CORDIO-
PREV clinical trial was 12.8, 50.3, and 89.7%, in group 1, 2, and 3, respectively (P , .001) and 11.2,
58.1, and 97.5% in group 1, 2, and 3, respectively (P , .001) in the GOLDN study.

CONCLUSIONS: These two studies validate the predictive values reported in a previous consensus.
Moreover, the findings of the CORDIOPREVand GOLDN studies show that an OFTT is useful to iden-
tify postprandial hyperlipidemia in subjects with fasting TG between 1–2 mmol/l (89–180 mg/dL),
because approximately half of them have hidden postprandial hyperlipidemia, which may influence
treatment. An OFTT does not provide additional information regarding postprandial hyperlipidemia
in subjects with low TG (,1 mmol/l, ,89 mg/dL) or increased TG (.2 mmol/l, .180 mg/dl).
� 2016 National Lipid Association. All rights reserved.

Current recommendations propose that therapeutic
targeting of elevated fasting plasma triglycerides (TGs)
$1.7 mmol/L or 150 mg/dL, a marker of TG-rich
lipoprotein (TRL) and their remnants, may provide further
cardiovascular benefit.1 However, we spend most of the
time in the postprandial state because of several meals
and occasional ‘‘snacking’’. Postprandial lipemia is a
physiological response occurring 2 to 12 hours after
consuming a fat-enriched meal, and it is defined by the
extent and duration of the increase in plasma TGs.2,3

Thus, the evaluation of postprandial lipemia becomes
more physiologically relevant, particularly since nonfast-
ing TGs are independent predictors of the risk of athero-
sclerosis and cardiovascular disease (CVD).4

Furthermore, postprandial hypertriglyceridemia is associ-
ated with increased inflammation and oxidation that influ-
ences vascular function.5–7

Currently, there is no definitive consensus or enough
evidence to sustain the further development of routine
nonfasting/postprandial TGs measurements for clinical
and research purposes. In this context, an Expert Panel of
scientists and clinicians together with a meta-analysis of
113 studies conducted in healthy white subjects (without
clinical or physician-diagnosed CVD or metabolic dis-
ease, with baseline TGs ,2.0 mmol/l [,177 mg/dL], with
body mass index ,30 kg/m2 and not on chronic medica-
tion) has suggested that subjects with fasting TGs between
1–2 mmol/L (89–180 mg/dL) would benefit from the addi-
tional clinical information provided by an oral-fat toler-
ance test (OFTT).8,9 In contrast, individuals with fasting

TGs ,1 mmol/L (89 mg/dL) rarely have an exaggerated
or delayed TG response after an OFTT, even in the pres-
ence of dyslipidemia or obesity. Conversely, individuals
with fasting TGs .2 mmol/L (180 mg/dL) usually have
an exaggerated and delayed TG response, and an OFTT
will not add clinically relevant information. Based on
this evidence, the Expert Panel8 suggested that an OFTT
should not be performed in the latter 2 subgroups. Howev-
er, other studies have demonstrated the heterogeneity of
the response of TGs after fat load.10,11 In this context,
Wojczynski et al. observed that the pattern of postprandial
change in TGs was qualitatively similar for normo-
triglyceridemic and hypertriglyceridemic individuals;
however, the magnitude of the response was exaggerated
among hypertriglyceridemic when compared with
normo-triglyceridemic individuals.12

To confirm the postprandial TGs limits set by the Expert
Panel,8 we evaluated the results of 2 studies. The CORo-
nary Diet Intervention with Olive Oil and Cardiovascular
PREVention (CORDIOPREV) study (NCT00924937) is
an ongoing prospective, controlled trial with a mean
follow-up of 5 years, including 1002 patients with coronary
heart disease (CHD). In this cohort of high-risk patients,
our primary aim was to explore the degree of undesirable
postprandial TG response in patients with CHD based on
an OFTT. We also assessed the postprandial TG response
in a second population drawn from a multicenter,
population-based study comprising a large group of US
white subjects from the Genetics of Lipid Lowering Drugs
and Diet Network (GOLDN) study (NCT00083369).
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