
 

Levels of ceramides in the blood help
predict cardiovascular events
9 March 2017

Measuring concentrations of a class of lipids
known as ceramides in the blood may hold the key
to helping clinicians identify individuals with
suspected coronary heart disease who need
treatment or should be followed more closely,
according to research scheduled for presentation
at the American College of Cardiology's 66th
Annual Scientific Session. 

Although previous research conducted outside the
U.S. has shown elevated ceramide levels among
people with confirmed heart disease or post-heart
attack, this is the first study to show its predictive
power among people with no blockages and in
those with low levels of low-density lipoprotein
(LDL), the so-called "bad" cholesterol.

Study data show that ceramides were able to
predict major cardiovascular events—heart attack,
stroke, revascularization (a procedure or surgery to
open blocked arteries) and death—among patients
with and without evidence of blockages and in
those with low LDL, often relied on as the gold
standard for benchmarking risk. In fact, individuals
with the highest levels of blood ceramides were
found to have a threefold to fourfold greater risk of
suffering a cardiovascular event compared with
those with the lowest ceramide score, regardless
of their LDL cholesterol level or the presence of a
blockage in the heart's arteries.

"Based on our findings, measuring ceramides in
the blood appears to be a new, potentially better
marker than LDL in predicting first and repeat
cardiac events in both patients with and without
established coronary blockages," said Jeff
Meeusen, PhD, a clinical chemist and co-director
of Cardiovascular Laboratory Medicine at Mayo
Clinic, and the study's lead author. "Heart disease
remains the number one killer in the United States.
Measuring ceramides offers another piece of
information to help identify individuals who might
need a little more attention, guide treatment
decisions and keep patients motivated to [live

heart healthier]."

Meeusen said that unlike cholesterol, which is fairly
inert, acting like a clog in the arteries, ceramides
play an active role in the cardiovascular disease
process by attracting and drawing inflammatory
cells and promoting clotting. All cells have the
ability to make ceramides; however, ceramide
levels tend to accumulate in the blood when we
have too much fat or consume excess calories.

The study included 499 patients at Mayo Clinic who
were referred for coronary angiography to check for
possible blockages in the heart's arteries, of whom
only half (46 percent) were found to have evidence
of a blockage. Coronary artery disease was defined
as 50 percent stenosis, or narrowing, in one or
more artery. Patients were similar in age and with
regard to blood pressure, smoking status and high-
density lipoprotein (HDL), the "good" cholesterol;
those who had diabetes or a previous heart attack,
stroke or procedure to open narrowed coronary
arteries were excluded. Researchers measured
four different types of ceramides in the blood at
baseline and combined the values into a 12-point
scale. Patients were grouped into four risk
categories according to their ceramide levels: low
(0-2), intermediate (3-6), moderate (7-9) and high
(10-12).

Researchers prospectively followed study
participants for an average of eight years and
recorded occurrences of heart attack, stroke,
revascularization and death. Overall, 5.1 percent of
patients had a major cardiovascular event during
the study timeframe. However, the risk of having an
event was progressively higher as the level of
ceramides in the blood increased; for each one-
point increase in the ceramide risk score, the risk
rose by 9 percent—a trend that remained even after
fully adjusting for other risk factors including age,
sex, high blood pressure, smoking, total
cholesterol, HDL and markers of inflammation. In
fact, the rate of events was double among people
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with the highest ceramide score compared with
those with the lowest (8.1 versus 4.1 percent,
respectively). Total cholesterol also increased with
rising ceramide scores and males were less likely
to have high levels of ceramides.

Among those without coronary artery disease upon
angiography, the rate of cardiovascular events was
only 3.1 percent, lower than the average overall.
But when researchers examined cardiovascular
disease in this population by ceramide scores,
people with the highest levels of ceramides were
four times more likely to have an event compared
with those with the lowest (7.8 versus 2.2 percent,
respectively). A similar trend was seen among
people with low LDL levels (
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