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Abstract

There are pros and cons doing fasting and random non-fasting lipid profile test. However, when we consider
cardiovascular risk, non-fasting lipid test more reliable than fasting test. In current practice, using fasting lipid profile was
challenged in 2007 by two studies that showed that random non-fasting triglyceride (T'G) could be superior than fasting
TG in predicting risk of cardiovascular risk. Postprandial concentrations of triglyceride were higher than fasting. However,
levels of non-fasting triglycerides are better at predicting future cardiovascular events than levels of fasting triglycerides.
Random non-fasting lipid test is not a new phenomenon, it already has been practicing in Denmark since 2009. Moreover,
NICE guidelines have recommended non-fasting test in the primary prevention setting since 2014. As the major shift in
newer guidelines reflects the changing focus of risk assessment from LDL to non-HDL cholesterol (apolipoprotein B) as
a better predictor of cardiovascular risk, indirectly tell us non-fasting lipid level superior than fasting lipid. This is a review
of the published literature. The databases Medline, and Google Scholar were searched using the terms “fasting lipid profile,
non-fasting lipid profile, and fasting versus non-fasting lipid profile. Database were merged and a duplicate was removed.
The aim of the review is to compare pros and cons of both fasting and non-fasting measurements in our clinical practice.
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Introduction

Lipid profile is measured for cardiovascular risk forecast
and has now become virtually a routine test (1). The test
includes four basic parameters such as total cholesterol
(TC), high -density lipoproteins (HDL), low- density
lipoproteins (LDL) and triglycerides (T'G). It is usually done
in fasting blood specimen. A fasting lipid profile test is one
that is performed after a definite period of time during
which a person has not eaten or drunk anything with the
exception of pure water. A non-fasting cholesterol test,
sometimes referred to as a random cholesterol test,
measures cholesterol level without any restrictions on
dietary intake. It is understandable that random non-fasting
lipid measurements may even better than fasting lipid test

@

In Denmark, non-fasting lipid testing has been used since
2009, while guidelines from the National Institute for
Health and Care Excellence in the United Kingdom also
support non-fasting lipid testing in the primary prevention
setting (3,4). Some cholesterol tests require in a fasting
state, while others are not affected by food intake.
According to the Health Services at Columbia, fat and
cholesterol components are usually only measurable for
approximately 10 hours after a meal. Because of this, most
physicians recommend fasting for a period of at least 12
hours before a fasting cholesterol test. Alcohol can increase
the triglyceride levels significantly, so abstinence from
alcohol for at least 24 hours before a fasting cholesterol test
is required.

However, Standard practice in most countries today calls
for patients to fast for at least 8 hours prior to having blood
drawn. Though, in some patients lengthy fasting may not
be practicable or the patient may present having not fasted.
In these situations, the test report should indicate cleatly
that the patient has not fasted. If the testing returns
abnormal results, then it is recommended that the patient
should be further assessed by collecting a fasting specimen.
The non-fasting concentration of TC, HDL, LDL,
apolipoprotein Al and apolipoprotein B were lower than
fasting concentration. These minimal changes of lipid
fraction will not make any consequences in the clinical

practice (5,0).
Current practice

Postprandial concentrations of triglyceride were higher
than fasting. However, levels of non-fasting triglycerides
are better at predicting future cardiovascular events than
levels of fasting triglycerides. In practice, using fasting lipid
profile was challenged in 2007 by two studies that showed
that random non-fasting TG could be superior than fasting
TG in predicting risk of cardiovascular risk (7). A well-
known study including 26509 women found that increased

concentrations of TG in both fasting or non-fasting state
connected with increased cardiovascular risk (8). Moreover,
Copenhagen City Heart Study revealed that gradually higher
concentrations of random non-fasting TG were associated
with increasingly higher risk of ischemic heart disease,
myocardial infarction, and all-cause mortality (6).

Lipid profile should be measured in all adults over 45 years
of age as part of valuation of overall Cerebrovascular
disease (CVD) risk. The outcome of testing will be low in
those less than 45 years of age and this should be held in
reserve for those who are at increased risk because of their
personal or family history, or the presence of other disease
such as diabetes mellitus or chronic kidney disease. In
addition to that if a patient is started on lipid-lowering
medication their serum lipids should be measured at six-
month intetvals to check that they are reaching their wanted
values. Non-fasting cholesterol levels (TC, non—-HDL-C,
and LDL-C) are comparable to fasting cholesterol levels in
predicting ASCVD, however non-fasting TG levels showed
even stronger associations with ASCVD compared with
fasting results (7,9).

At present, doing serum TC and serum TG in a fasting
specimen are the simplest and cheapest lipid measurements.
However, the quantity of HDL-C and LDL-C, as markers
of the anti and pro-atherogenic lipid particles, which gives
more information and should be requested routinely. The
reason for this is that some people with mildly increased TC
may actually be at lower risk because their HDL-C is high,
and their LDL-C is relatively low. People with low serum
TC generally have low LDL-C, but they may also have low
HDL-C concentrations. However, other tests such as lipid
electrophoresis and apolipoprotein measurement should be
reserved for those with unusual lipid disorders. However,
people taking lipid-lowering therapy should be observed
with LDL-C, HDL-C and TG values. Liver function tests
and creatine kinase (CK) should be measured at baseline
and repeated during therapy only if adverse reactions to
medication are suspected. Although recent reviews are
encouraging about the safety of long-term lipid-lowering
therapy, treatment is generally interrupted if Alanine
transaminase (ALT) exceeds 2 to 3 times the upper limit of
normal, or if unexplained creatine kinase (CK) rise exceeds
5 to 10 times the upper limit of normal (10).

Fasting versus non-fasting lipid test

In 2013, according to the guidelines released by the
American College of Cardiology and the American Heart
Association cited that non-fasting lipid tests can be used for
assessing cardiovascular risk, but still recommended a
fasting lipid panel prior to statin initiation (11,12).
However, the European panels endorsed that non-fasting
blood samples be “routinely used for the assessment of
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plasma lipid profiles, with laboratory reports flagging
abnormal values on the basis of desirable concentration
cut-points. Non-fasting and fasting measurements should
be complementary but not mutually exclusive (11).
Furthermore, the panel transcribed that non-fasting testing
is generally appropriate in patients undergoing an initial
lipid profile or cardiovascular risk assessment, those who
are admitted with acute coronary syndrome, and for
children, the elderly, and patients with diabetes. It is also
appropriate if the patient prefers it. However, in certain
conditions in which a fasting lipid profile may be preferred
such as non-fasting triglycerides 5 mmol/L (440 mg/dL),
known hypertriglyceridemia followed in lipid clinic,
recovering from hyper triglyceridemic pancreatitis, starting
medications that cause severe hypertriglyceridemia (13).
Former guidelines for assessing cardiovascular risk in
patients recommend that lipid profiles are measured with
the patient in a fasting state for at least 8 hours to decrease
within individual variability in results. In addition, the
majority of prospective studies that have been used to
create modern cardiovascular risk prediction strategies and
also clinical trials of statin treatment, have incorporated
fasting lipid profiles. It is understandable that comparing
with fasting and non-fasting measurements, TC, HDL, and
LDL cholesterol measurements are slightly high in fasting
state than non-fasting state, in contrast TG measurements
are high in non-fasting state (5). These minor and transient
changes in lipid concentrations appear to be clinically
insignificant. Further, Langsted et al cited that reduction in
total and LDL cholesterol at 1-3 h after the last meal
detected in individuals with and without diabetes became
statistically insignificant (4,14).

Pathogenesis of lipid metabolism

Lipids are insoluble in aqueous solution and ate transported
in plasma in association with proteins(apolipoproteins) in
the form of lipoproteins. The lipoproteins solubilize the
lipids and provide an efficient transport system for them. If
the system fails, the plasma lipids concentration will
increase. In the long-term high plasma cholesterol level is
associated with an increased risk of atherosclerosis. There
are five main classes of lipoproteins, chylomicron (CM),
very-low-density lipoproteins (VLDL), low- density
lipoproteins (LDL), high- density lipoproteins (HDL). They
are classified according to increased density. Dietary fat and
cholesterol absotbed by the duodenum and proximal
jejunum are used to produce chylomicrons that are secreted
at the lateral borders of enterocytes and enter mesentetic
lymphatics. They access the plasma via the thoracic duct
and are rapidly metabolized by lipoprotein lipase (LPL) to
yield chylomicron remnants. These are taken up by remnant
receptors (LRP1/HSPG) and by LDL receptors in the liver.
Free fatty acids liberated by the action of LPL are available
to adipose tissue for storage and to other tissues for use as
energy substrates (15). Lipid derived from remnants and

from lipolysis of adipose tissue is reassembled in the liver
as VLDL particles, which are secreted into the plasma.
Abnormal lipid metabolism in insulin resistance is mediated
in large part by overproduction of VLDL, an event that
occurs through disruption of signaling downstream of the
insulin receptor and the insulin receptor substrate (IRS)
adapter proteins. VLDL particles are metabolized by LPL
to yield IDL particles, which are metabolized by LPL and
hepatic lipase to yield LDL particles. Thus, LDL is derived
from VLDL, which helps explain why treatment to lower
triglycerides (carried by VLDL) is frequently associated
with at least transient increases in LDL. IDL can be taken
up by the liver through an apo-E-dependent process, and
LDL is taken up by the liver through the binding of apo-
B100 to LDL receptors. Thus, the measurement of lipids in
the fasting or non-fasting state does not significantly affect
the aggregate apolipoprotein B concentration under most
circumstances (16). Small VLDL particles, IDL particles,
and LDL particles may be taken up by peripheral tissues to
deliver nutrients, cholesterol, and fat-soluble vitamins.
When present in excess, each of these lipoproteins may be
atherogenic (15).

Component of lipid profile

Lipid profile measurements consists of, TC, LDL
cholesterol, HDI.-cholesterol, and TG. However, TC,
HDL cholesterol, and triglycerides are measured directly,
while LDL cholesterol usually measured indirectly by the
Friedewald  equation  (LDL=TC-HDL-TG/5) if
triglycerides are less than 400mg/dl (12,17). It often has
been expected that the calculation of LDL cholesterol using
the Friedewald equation trequires a fasting lipid profile;
however, there is now evidence suggesting that this is not
necessarily even non-fasting lipid test can entertain (18).
Certainly, several studies have established that lipids and
lipoproteins, including calculated LDL cholesterol, display
only minimal and clinically insignificant changes in
response to food intake (9).

LDL-cholesterol also can be measured by direct method,
if TG level are above 400mg/dl. The standard lipid profile
consists of lipids, lipoproteins and apolipoproteins.
Calculated remnant cholesterol is non-fasting total
cholesterol minus low-density lipoprotein cholesterol
minus high- density lipoprotein cholesterol (Remnant
cholesterol=TC-LDL-HDL). Calculated non-high-density
lipoprotein cholesterol is total cholesterol minus high-
density lipoprotein cholesterol (Non-HDL=TC-HDL)
(19). Lastly, apolipoprotein B and apolipoprotein Al can be
used as alternatives to non-high-density lipoprotein and
high-density ~ lipoprotein  cholesterol, — but  these
measurements come at an extra cost. Interestingly, major
shift in newer guidelines reflects the changing focus of risk
assessment from LDL to non-HDL cholesterol
(apolipoprotein B) as a better predictor of risk (20,21).
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Rationale behind the non-fasting lipid profile

It is obvious that people eat several meals during the day, it
could be three times a day or with snacks in between the
main meal. This indicates that postprandial state is prevails
than fasting state. In practice, the lipid profile measurement
is measures in the fasting state at least 12-14 hours. Hence,
it may not reflect the daily average plasma lipid and
lipoprotein  concentrations  (22). Secondly, available
literature cited that there are no advantages doing fasting
over non-fasting lipid measurements. The main advantage
of performing non-fasting is simple, convenient to the
vulnerable group especially, elderly, diabetes, and patient
with multiple comorbidities (23). Furthermore, it is samples
and more convenient for the patient and the physician
(Table 1) (24). Thirdly, random non-fasting reduces the
burdened by large volume of early morning sample. Doing
random lipid test is not a new phenomenon, it has been
followed up by Denmark since 2009. They can be used to
derive non—-HDL-C, a measure that is superior to LDL-C
for risk assessment as it includes atherogenic TG- rich
lipoproteins. In the past decade, several essential studies
(including the Women’s Health Study, the Copenhagen City
Heart Study, and the Copenhagen General Population
Study) found that non-fasting TG were at least as good, if
not better than fasting TG in predicting future risk of
cardiovascular events (25).

Rationale behind the fasting lipid profile

Fasting lipid profile measurement is not a new one, it has
been practicing for over the half century. Secondly, the
existing lipid profile reference values were established on
fasting state (26). It is superior for assessment of severe
hypertriglyceridemia as they reduce postprandial variation.
Calculation of LDL cholesterol by Friedewald equation also
depends on the TG level. Small increment in TG level
significantly affect the LDL-cholesterol as well. On the
other hand, a fasting sample helps greatly in the diagnosis
of genetic dyslipidemia and helps determine response to
therapy of those with hyperlipidemic pancreatitis (Table 1).
However, a fasting sample is ideal if cardiovascular disease
(CVD) risk assessment is based on total cholesterol, LDL
cholesterol or non-HDL. cholesterol but HDL cholesterol,
triglycerides,  total/HDL  cholesterol ~ ratio  and
apolipoprotein A predict CVD when measured non- fasting
9). Furthermore, TG level increase with meal, this
increment varies with time with highest level reached 5
hours after lunch (27). Further, the cut off levels of random
non-fasting TG for cardiovascular risk have not yet been
defined. Finally, most of the randomized lipid-lowering
trials have used fasting lipid measurements and, in order to
follow evidence-based practice, fasting blood sampling has
often been the standard in day to day practice.

Table 1: Suggested indications for fasting and non-fasting lipid profile test

Fasting

Non-fasting triglycerides 5 mmol/L (440 mg/dL)
Known hypertriglyceridemia followed in lipid clinic
Recovering from hypertriglyceridemic pancreatitis

Starting medications that cause severe

hypertriglyceridemia

Non-fasting

Initial lipid profile testing in any patient

For cardiovascular risk assessment

Patients admitted with acute coronary syndrome

In children

If preferred by the patient
In diabetic patients
Patients on stable drug therapy

In the elderly

Guidelines and recommendations

It is understandable that following recommendations are
postulated in favor of fasting and non-fasting lipid test
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which based on the available literature. The National
Clinical Guideline Center (NICE) and Joint British
Societies recommended in 2014, that a fasting sample is not
needed for routine clinical care. In addition to that most
recently, in 2016, the European Atherosclerosis Society and
the FEuropean Federation of ILaboratory Medicine
recommended using non-fasting lipid testing for routine
clinical practice and provided specific cut-points for
desirable fasting and non- fasting lipid levels (28). This
major shift in newer guidelines reflects the changing focus
of risk assessment from LDL to non-HDL cholesterol
(apolipoprotein B) as a better predictor of risk.

Current guidelines cited that, LDL-cholesterol values may
not be needed for some clinical scenarios. For several risk
estimators, LDL is not included, but rather total cholesterol
and high-density lipoprotein (HDL) cholesterol, both of
which vary little between the fasting and non-fasting state
(29). Therefore, in the estimation of initial risk among the
primary prevention patients who are not on lipid-lowering
therapy, random non-fasting lipid measurements would be
acceptable (30). In addition to that, the screening and
follow-up of patients with a family history of genetic
(familial) hypetlipidemia and/or premature atherosclerotic
cardiovascular disease (ASCVD) fasting sample is
recommended. An LDL cholesterol >190 mg/dl is the
most common result suggestive of familial hyperlipidemia,
where a fasting measure is recommended. Preferably,
measurement of lipids such as triglycerides (a criterion of
the metabolic syndrome) is recommended to be measured
in the fasting state. However, non-fasting measures
including TG >200 mg/dl and a low HDL (40 mg/dl in
men or <50 mg/dl in women), in the setting of a
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