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Introduction

The importance of conventional risk factors such
as age, smoking, diabetes mellitus, family history
of premature heart disease, hypertension, and
dyslipidemia in predicting risk of cardiovascular
disease (CVD) is well known and these risk
factors have been used to predict the future risk
of acute myocardial infarction [1,2]. Subsequent
advances in understanding the pathogenesis of
atherosclerotic vascular disease have stimulated
interest in the so-called novel risk factors for CVD.
These risk factors are important for 3 reasons.

Firstly, the ability to accurately predict the CVD
risk of a specific individual based on his or her
conventional risk factor profile is limited. Secondly,
the risk prediction using conventional risk factors
may not always be accurate as it is not possible
to explain all myocardial infarctions. It has been
found that only around 50% case of acute
coronary events can be explained with these
conventional risk factors. Thirdly, the risk of CVD
varies among different ethnic groups, and novel
risk factors may partly explain this variation.



Reviews

Vol 11: No. 1, September 2006 23

It has been found that inflammation of the
endothelium plays an important role in the
pathogenesis of atherosclerosis. This new
knowledge has lead to the identification of novel
risk factors, and the availability of new assessment
tools to identify these risk factors. These novel
risk factors include lipid variables (small, dense
low-density lipoprotein, oxidized low-density
lipoprotein, apolipoprotein B), thrombogenic /
hemostatic factors (fibrinogen, homocysteine), and
inflammatory markers (C-reactive protein) [3].

Highly sensitive C-reactive protein (hsCRP)

Since atherosclerosis is linked to chronic, low-level
inflammation of the vascular endothelium, hsCRP
has been utilized to detect this low level of
inflammation and thus future risk of atherosclerosis
[4,5]. Among currently recognized inflammatory
markers, a number of considerations favour
hsCRP as a potentially useful predictor of
prevalent or incident CVD. Among these are its
documented association with cardiovascular risk
and the development of a standardized high-
sensitivity (hs) assay of acceptable cost. Recent
studies have shown that hsCRP has independent
predictive value of cardiovascular events after
adjustment for conventional risk factors [5]. On
the contrary, hsCRP has had limited correlation
with the severity of atherosclerosis and there are
no evidence to show that lowering of CRP lowers
CVD risk. However, the American Heart
Association had included hsCRP as one of the
risk predictor in CVD and the following
recommendations were made for the use of
hsCRP in clinical practice [6]:

1. hsCRP should be selectively used in primary
prevention strategies and it is not
recommended for population-wide screening.

2. hsCRP has less clinical utility in secondary
prevention because this currently necessitates
intensive risk-factor reduction.

3. Test should be done in metabolically stable
individuals in the 10%-20%, 10-year risk of
CVD group according to Framingham
predictive instrument. Assessment by
conventional risk factors should precede
hsCRP testing.

4. hsCRP is not recommended in individual with
10-year risk of CVD  less than 10% or more
than 20% as the positive results would not
change the management of these patients.

5. Two assays, separated by 2 weeks, should
be averaged to provide a stable estimate of
hsCRP.

6. If the level is >10 mg/L, a source of overt
inflammation should be sought. If found, the
value should be discarded and the test
repeated after 2 weeks of patient stability.

7. Cutoff points of risk are; Low: <1.0 mg/dL,
average: 1.0-3.0 mg/dL, high: >3.0 mg/dL.

According to these guidelines it is clear that
hsCRP should be used optionally to identify
patients without documented CVD but having a
10%-20% 10-year risk of CVD and in these
individuals further risk stratification by hsCRP
would be useful for guiding the intensity of the
risk reduction therapy. There are no specific
therapies other than intensive risk factor reduction
available for the patients with high hsCRP.
Therefore, those who are found to have hsCRP
levels above 3.0 mg/dL should be subjected to
aggressive life style modification [6].

Homocysteine

Homocysteine is another novel risk factor which
was studied extensively. It is a thiol-containing
amino acid intermediate formed during the
metabolism of methionine. While atherosclerosis
in children with inborn errors of homocysteine
metabolism such as cystathionine b-synthase
deficiency are associated with markedly elevated
plasma homocysteine levels (>100 µmol/L), it is
thought that mild-to-moderate elevations of
homocysteine causes atherosclerosis in adults.
In the majority of healthy men and women, the
serum homocysteine concentration is less than
12 µmol/L and the levels above which has shown
to be associated with increased risk of CVD in
some studies [7]. The Physicians Health Study
found a 3-fold increase in risk of CVD in the
individuals with plasma homocysteine levels 12%
above normal. Although this study supports
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hyperhomocysteinemia as a cause of CVD, some
other studies failed to demonstrate a clear
association [7].

The role of plasma homocysteine in future CVD
risk prediction has also not been fully established.
This is partly due to the lack of availability of a
standardised test to measure homocysteine and
uncertainty of the effect of lowering blood
homocystine level. Therefore, routine
measurement of homocysteine levels was not
recommended for purposes of risk assessment,
but measurement is optional in patients with early-
onset CVD or in those who develop CVD in the
absence of conventional risk factors. If
homocysteine levels are elevated, patients should
be encouraged to consume the recommended daily
intake of folic acid (400 µg/day), as well as
vitamins B6 and B12 [8].

Lipoprotein-a [Lp(a)]

Like LDL cholesterol, Lp(a) is a circulating
lipoprotein which has apo B-100 as a surface
apolipoprotein. Plasma levels of Lp(a) vary widely
among individuals, and generally unrelated to other
lipoproteins, and appear to be highly heritable. Risk
of cardiovascular events appears to be increased
when plasma levels exceed 20 to 30 mg/dL [9].
However, the Physicians’ Health Study and
several other recent studies fail to demonstrate
such relationship between Lp(a) levels and CVD
events [9,10]. The lack of evidence along with
poor standardization of the test and limited
therapeutic options in the treatment of elevated
levels have hindered widespread use of Lp(a) in
CVD risk assessment. Therefore, measurement
of Lp(a) levels is recommended optionally in
patients with early-onset CVD or in those who
develop CVD in the absence of conventional risk
factors. Even though there are no specific
pharmacological treatment, aggressive life style
modification may reduce Lp(a) and is
recommended for all patients with  elevated Lp(a)
[11].

Fibrinogen

Fibrinogen is an important component of the
coagulation pathway, a major determinant of

plasma viscosity, and is also an acute phase
reactant. Fibrinogen participates in the 2 central
processes of atherosclerosis, inflammation and
thrombosis, and has been consistently shown to
be associated with increased CVD risk. Therefore,
fibrinogen screening has the potential to add to
CVD risk prediction, but the lack of a standardized
assay has limited its use in this context. Whether
a reduction in fibrinogen levels will alter clinical
outcomes is also currently unknown [12]. Again,
no specific therapies are available for elevated
fibrinogen, except that in smokers, smoking
cessation may reduce fibrinogen concentrations.

Other novel risk factors

In addition to above novel risk factors, there are
other potential risk markers such as oxidized LDL,
cell adhesion molecules (ICAM-1), IL-6, TNF-a,
asymmetric dimethylarginine (ADMA),
apolipoprotein E (Apo E), and serum amyloid A
(SAA). However, the routine measurements of
these risk factors are currently not recommended
due to the poor standardization of the tests and
poor correlation with risk prediction [3,13]. Few
studies found an association between the infection
of Chlamydia pneumoniae and CVD events, but
subsequent studies failed to demonstrate such
association. Therefore, at present marker of such
infection would also not be useful.

Summary

The place of conventional risk factors in primary
and secondary prevention of CVD is well
established and therefore these risk factors should
be aggressively managed. While only a few of
the novel risk markers have made their way into
clinical use (hsCRP for example), the current era
of research suggests that additional risk markers
may in the future be available to identify individual
risks more precisely and manage them more
aggressively.
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The computer has become a part of the everyday
life at present. Even in Sri Lanka a considerable
percentage of the work force uses computer for
their job. In the world it has been estimated that
nearly 60 million people experience vision
problems as a result of computer use. This
computer related ocular condition is called
Computer Vision Syndrome (CVS). Millions of
new cases occur each year.

Some decades back, before the advent of
computers, the office work involved a range of
activities, including typing, filing, reading and
writing etc. All these activities are different from
each other and needed different types of posture

and vision, causing a natural break from each
activity. With the computer all these activities were
combined and needed no change of posture or
vision of the user from his desktop. It certainly
improved the quality of the work and efficiency
but caused ocular problems, such as dry eye,
redness, irritation, eye strain, tired eyes, temporary
blurred vision, light sensitivity and muscular
problems that stem from using a computer. All
these symptoms collectively referred to as
computer vision syndrome, which comprised of
ocular surface abnormalities or accommodative
spasms and/or extra-ocular (ergonomic)
aetiologies due to improper posture such as neck
and upper back pain and headache.


