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605,000 are a first heart attack
200,000 happen to people w

ho have already had a heart attack
About1 in 5 heart attacks are silent—

the dam
age is done, but the 

person is not aw
are of it.
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•The causal role of LD
L-C

, and other 
apo-B

-containing lipoproteins, in the 
developm

ent of ASC
VD

 is 
dem

onstrated beyond any doubt by 
genetic, observational, and 
interventional studies.



E
U

R
O

P
E

A
N

 C
A

R
D

IO
L

O
G

Y
 S

O
C

IE
T

Y
 

•
N

on-high-density lipoprotein cholesterol (H
D

L-C
) 

encom
passes all atherogenic (apo-B-containing) 

lipoproteins, and is calculated as: total cholesterol –
H

D
L-C

 = non-H
D

L-C
. The relationship betw

een non-
H

D
L-C

 and C
V risk is at least as strong as the 

relationship w
ith LD

L-C
. N

on-H
D

L-C
 levels contain, in 

essence, the sam
e inform

ation as a 
m

easurem
ent of apo-B

 plasm
a 

concentration.
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•W
hy can heart attacks strike people w

ho 
appear to be perfectly healthy? In som

e 
cases, the answ

er is a little-know
n risk, 

lipoprotein(a), w
hich is rarely considered 

until its im
pact is felt.













T
here are currently no approved m

edicines that directly target Lp(a).
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R
esearch on Lp(a) 

suggests it has added 
value in preventive 

m
edicine, and it is tim

e 
for cardiologists and 
cardiovascular team

 
m

em
bers to consider 

using it routinely in their 
practice.
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Interestingly, there m
ay be a m

ore 
acute effect as current evidence 

show
s a link betw

een elevated Lp(a) 
and ischem

ic stroke in youth. 
Therefore, it m

ay be reasonble
to 

m
easure Lp(a) in youth

w
ith 

genetically confirm
ed or clinically 

suspected fam
ilial 

hypercholesterolem
ia (FH

), fam
ily 

history of first-degree relative w
ith 

prem
ature ASC

VD
, or ischem

ic stroke 
or a parent/sibling found to have 

elevated Lp(a). H
ow

ever, given that 
Lp(a) levels rem

ain stable throughout 
one's life outside of acute 

inflam
m

ation,there is not m
uch role 

serial m
easurem

ent of Lp(a) levels at 
the present tim

e.
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D
espite the observed 

associations betw
een 

elevated Lp(a) and 
ASC

VD
, there has yet to 

be a random
ized controlled 

trial to see if targeted 
low

ering of Lp(a) im
proves 

clinical outcom
es. 

H
ow

ever, the Lp(a)-
low

ering effect of currently 
available therapies has 

been investigated.
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H
ow

ever m
ore 

contem
porary studies 

show
 that statin therapy 

in itself does affect Lp(a) 
levels; though 

im
portantly, those w

ho 
continue to have high 
Lp(a) levels on a statin 

are at increased ASC
VD

 
risk even if LD

L-C
 is 

im
proved. 
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. N
iacin reduces Lp(a) 23%

 but did 
not im

prove ASC
VD

 outcom
es 

based on the AIM
 H

IG
H

 (N
iacin 

Plus Statin to Prevent Vascular 
Events) and H

PS2 TH
R

IVE 
(Treatm

ent of H
D

L to R
educe the 

Incidence of Vascular Events) 
studies. W

hile tolerated by som
e, 

niacin is also associated w
ith 

significant side effects. 
Furtherm

ore, its efficacy is lim
ited 

in those w
ho m

ay benefit the m
ost 

(sm
all isoform

 size and highest 
baseline Lp[a] levels).

H
orm

one replacem
ent therapy 

educes Lp(a), but its use is lim
ited 

by the excess increase in adverse 
events
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•
In addition to the discussion about the role 
of Lp(a) as an im

portant biom
arker of C

VD
, 

w
e are faced w

ith the very great challenge 
of treating patients w

ith high Lp(a) levels. 
C

urrently, the appropriate m
anagem

ent of 
high Lp(a) is not know

n and there are lim
ited 

therapeutic options to low
er Lp(a) directly.

N
iacin reduces Lp(a) levels by up to 30%

 
to 40%

 in a dose-dependent m
anner and in 

addition exerts other potential beneficial 
effects by reducing LD

L-C
, total cholesterol, 

triglycerides, and rem
nant cholesterol and 

by raising high-density lipoprotein 
cholesterol (H

D
L-C

); how
ever, the available 

trials did not show
 any cardiovascular 

benefit w
ith niacin adm

inistration as an 
agent to reduce residual risk of increasing 
high-density lipoprotein 
cholesterol.Therefore, niacin is not 
com

m
only available in m

any European 
countries
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C
onclusions:

O
ur finding suggests 

that com
m

ensal 
flagellated bacteria in 
gut can facilitate ApoA1 
and H

DL-C productions 
in liver through activation 
of TLR5 in hepatocytes. 
Hepatic TLR5 m

ay be a 
potential drug target to 
increase

ApoA1.
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Figure 1.Schem
atic diagram

 of high density lipoprotein (H
D

L) 
m

etabolism
 in the circulatory system

. (A
) apolipoprotein A

I 
(apoA

-I) is synthesized in the liver and intestine in lipid free form
. 

apo-A
I becom

es rapidly lipidated
w

ith phospholipids and 
cholesterol via the hepatocyte AT

P-binding cassette A
1 (A

BC
A

1) 
transporter to form

 discoidal nascent H
D

L. In peripheral tissues 
nascent H

D
L particles take up free cholesterol via the 

m
acrophage A

BC
A

1 and A
BC

G
1 transporters. T

he free 
cholesterol becom

es esterified by lecithin-cholesterol 
acyltransferase (LC

AT
) to form

 cholesteryl esters (C
E). M

ature 
H

D
L3 particles are form

ed that can be converted to H
D

L2. 
Further, H

D
L2 can be either taken up by the liver via SR

-B1 or 
m

ight be m
odified by endothelial or hepatic lipases. (B

) O
verview

 
of lipoprotein m

ediated lipid transport m
echanism

s. 



TH
E

 
C

A
R

D
IO

P
R

O
TE

C
TIV

E
 

P
R

O
TE

IN
 

A
P

O
LIP

O
P

R
O

TE
IN

 A
1 

P
R

O
M

O
TE

S
 P

O
TE

N
T 

A
N

TI-TU
M

O
R

IG
E

N
IC

 
E

FFE
C

TS
* ♦

M
aryam

 Zam
anian-D

aryoush, D
aniel 

Lindner, Thom
as C

. Tallant, Zeneng
W

ang, Jennifer B
uffa, E

lizabeth 
K

lipfell, Yvonne P
arker, D

enise 
H

atala, P
atricia P

arsons-W
ingerter, 

P
at R

aym
an, M

oham
ed S

harif S
. 

Yusufishaq, E
dw

ard A
. Fisher, 

Jonathan D
. S

m
ith, Jim

 Finke, 
Joseph A

. D
iD

onato, S
tanley L. 

H
azen

Journal of B
iological C

hem
istry

Volum
e 288 Issue 29 Pages 

21237-21252 (July 2013) 
D

O
I: 10.1074/jbc.M

113.468967



SU
M

M
A

RY
 O

F O
T

H
ER

 M
A

R
K

ER
S



P
L

A
C

(L
P

-P
L

A
2

)

•
The PLAC

®
 Test for Lp-PLA2 activity m

easures the function of Lp-PLA2 in the artery w
all—

a vascular-specific inflam
m

atory m
arker critical in the form

ation of rupture-prone plaque. Lp-
PLA2 activity is a novel risk predictor in people w

ith no prior history of cardiovascular events 
w

ith a prognostic value independent of standard lipid profile testing. The greater the Lp-
PLA2 Activity, the greater the risk of fatal and non-fatal coronary heart disease (C

H
D

) 
events. A PLAC

 test m
ay som

etim
es be used along w

ith an hs-C
R

P test to evaluate a 
person’s level of underlying inflam

m
ation associated w

ith C
ardiovascular D

isease (C
VD

) 
risk. H

ow
ever, unlike hs-C

R
P, the PLAC

 test is not affected by conditions other than C
VD

 
that can cause general inflam

m
ation, so it m

ay be used w
hen som

eone has an 
inflam

m
atory condition, such as arthritis.



H
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IN
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•
H

om
ocysteine m

ay be ordered as part of a screen for people at 
high risk for heart attack or stroke. It m

ay be useful for som
eone 

w
ho has a fam

ily history of coronary artery disease but no other 
know

n risk factors such as sm
oking, high blood pressure, or 

obesity. It m
ay be an early indicator of Vitam

in B12 and Folate 
deficiency, even before those tests show

 abnorm
al results.



H
S

-C
R

P

•
C

-reactive protein (C
R

P) is a protein that the liver m
akes w

hen 
there is inflam

m
ation in the body. It’s also called a m

arker of 
inflam

m
ation, and can be m

easured w
ith an hs-C

R
P (high-

sensitivity C
-reactive protein) test. Inflam

m
ation is a w

ay for the 
body to protect itself from

 injuries or infections, and inflam
m

ation 
can be caused by sm

oking, high blood pressure, and high blood 
sugar. Excessive inflam

m
ation has been linked to heart disease.



O
X

ID
IZ

E
D

 L
D

L

•
O

xidized LD
L is LD

L cholesterol (the “bad” cholesterol) 
that has been m

odified by oxidation. O
xidized LD

L triggers 
inflam

m
ation leading to the form

ation of plaque in the 
arteries, also know

n as atherosclerosis. O
xidized LD

L m
ay 

also play a role in increasing the am
ount of triglycerides 

the body produces, as w
ell as increasing the am

ount of fat 
deposited by the body. In turn, fat tissue can enhance the 
oxidation of LD

L, creating a vicious cycle.



M
P

O

•
M

yeloperoxidase (M
PO

) enzym
e is found in neutrophil prim

ary 
granules and m

onocyte lysosom
es. M

PO
 catalyzes the 

conversion of hydrogen peroxide to hypochlorite and 
hypochlorous acid. M

PO
 is encoded by a single gene that 

undergoes posttranslational m
odification to produce the active 

enzym
e found in leukocytes.
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•
N

T-proBN
P

is prim
arily secreted from

 the cardiac ventricular 
m

yocytes in response to cardiac stress. N
T-proBN

P
is a useful 

diagnostic and prognostic tool as elevated levels m
ay indicate the 

presence of an underlying cardiac disorder.



O
M

E
G

A
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&
O

M
E

G
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•
O

m
ega-3 fatty acids are polyunsaturated fatty acids (PU

FAs) w
ith a double bond 

(C
=C

) at the third carbon atom
 from

 the end of the carbon chain. The three types 
of om

ega-3 fatty acids involved in hum
an physiology are α-linolenic acid (ALA), 

eicosapentaenoic
acid (EPA), and docosahexaenoic acid (D

H
A). The Am

erican 
H

eart Association and the European Society for C
ardiology recom

m
end dietary 

intake of om
ega-3 fatty acids to reduce cardiovascular disease risk. In contrast to 

om
ega-3 fatty acids, om

ega-6 fatty acids (eg, arachidonic acid [AA]) and their 
m

etabolites are m
ore proinflam

m
atory than anti-inflam

m
atory. Increased 

consum
ption of om

ega-6 fatty acids in place of saturated fats and trans fats is 
associated w

ith a decreased risk of coronary heart disease.



T
M

A
O

•
G

ut m
icrobes live sym

biotically w
ithin the hum

an digestive tract and play im
portant 

roles in host defense, im
m

unity, and nutrient processing and absorption. This diverse 
com

m
unity is unique to each person and influenced by both acute and chronic dietary 

exposures to various food sources.N
utrients such as phosphatidylcholine (also know

n 
as lecithin), choline, and L-carnitine are abundant in anim

al-derived products such as 
red m

eat, egg yolk and full-fat dairy products. W
hen consum

ed, these nutrients are 
processed by gut bacteria resulting in the release of various m

etabolites including TM
A 

(trim
ethylam

ine) into the blood. TM
A is then transported to the liver w

here it is 
converted into TM

AO
 w

hich has been show
n to regulate various physiological 

processes involved in the developm
ent of atherosclerosis.



F
2 -IS

O
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R
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S
T

A
N

E
S

•
F

2 -IsoPs are prostaglandin-like com
pounds form

ed from
 the free radical-

m
ediated oxidation of arachidonic acid, and are the ‘gold standard’ for 

m
easuring oxidative stress in the body. F

2 -IsoPs also have potent biological 
effects associated w

ith inflam
m

ation and therefore m
ay m

ediate chronic disease 
initiation and progression. Additionally,F

2 -IsoPs m
ay also act as potent 

vasoconstrictors
via throm

boxane form
ation in the endothelium

, and prom
ote 

platelet activation resulting in throm
bus form

ation.



M
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O
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R

O
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ID
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S
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 (M
P

O
)

•
M

PO
 is a w

hite blood cell-derived inflam
m

atory enzym
e and m

easures disease 
activity from

 the lum
inal aspect of the arterial w

all. Briefly, w
hen the artery w

all is 
dam

aged, or inflam
ed, M

PO
 is released by invading m

acrophages w
here it 

accum
ulates. M

PO
 m

ediates the vascular inflam
m

ation that propagates plaque 
form

ation and activates protease cascades that are linked to plaque vulnerability. 
W

hite blood cell activation in the bloodstream
, in response to lum

inal injury of the 
artery w

all including fissures, erosions or a degrading collagen cap, leads to M
PO

 
release in the bloodstream

.
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•
Fragm

ented investigation has m
asked the overall 

picture for causes of cardiovascular disease (C
VD

). 

•
Am

ong the risk factors for C
VD

, high blood pressure 
(BP) is associated w

ith the strongest evidence for 
causation and it has a high prevalence of exposure. 
Biologically, norm

al levels of BP are considerably 
low

er than w
hat has typically been characterized as 

norm
al in research and clinical practice. 

•
W

e propose that C
VD

 is prim
arily caused by a right-

sided shift in the population distribution of BP. O
ur 

view
 that BP is the predom

inant risk factor for C
VD

 is 
based on conceptual postulates that have been 
tested in observational investigations and clinical 
trials. 

•
Large cohort studies have dem

onstrated that high 
BP is an im

portant risk factor for heart failure, atrial 
fibrillation, chronic kidney disease, heart valve 
diseases, aortic syndrom

es, and dem
entia, in 

addition to coronary heart disease and stroke.
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•
About 54%

 of stroke and 47%
 of 

ischem
ic heart disease w

orldw
ide w

ere 
attributable to high blood pressure.
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•
In this cohort study including 1457 
participants w

ithout atherosclerotic 
cardiovascular disease, beginning w

ith a 
systolic blood pressure level of 90 m

m
 

H
g, there w

as a stepw
ise increase in the 

prevalence of traditional atherosclerotic 
cardiovascular disease risk factors, 
coronary artery calcium

, and the risk of 
atherosclerotic cardiovascular disease.

•
For every 10-m

m
 H

g increase in systolic 
blood pressure, there w

as a 53%
higher 

risk for atherosclerotic cardiovascular 
disease.
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S
ystolic and diastolic blood pressure (S

B
P

/D
B

P
) 

increases on oral caffeine intake (3.3 m
g/kg, 

equivalent to about 2.5–3 cups of coffee in a 
150–175-lb m

an) in five groups stratified by risk 
for hypertension (H

tn) according to Joint N
ational 

C
om

m
ittee (JN

C
) V

I
58criteria. There w

ere 73 
w

ith optim
al (O

ptm
l) B

ps (<120/80 m
m

 H
g), 28 

w
ith norm

al (N
orm

) B
ps (120/80–129/84 m

m
 

H
g), 36 w

ith high-norm
al (H

iN
orm

) B
ps (130/85–

139/89 m
m

 H
g), 27 w

ith stage 1 hypertension 
(140/90–159/99 m

m
 H

g), and 18 w
ho had been 
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edicated for hypertension and had been 

w
ithdraw

n from
 m

edication for 2–4 w
eeks.
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conclusion
•

The results of the present study indicate 
that the presence of the allele C

 on the 
C

YP1A2 gene is associated w
ith higher 

diastolic blood pressure elevation in 
response to caffeine ingestion com

pared to 
the AA variant. Additionally, our results 
suggest that the influence of the C

YP1A2 
genotypes in basal and post-BP response 
to acute caffeine ingestion is affected by 
physical activity status and caffeine 
consum

ption level. Therefore, genetic 
factors, physical activity status, and 
habitual caffeine consum

ption should be 
considered in future studies exam

ining the 
cardiovascular hem

odynam
ic changes 

induce by caffeine ingestion.
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