
Guest Editorial

HDL-C AS A NEW PARADIGM IN
ATHEROSCLEROTIC DISEASES

Atherosc le ro t ic  d i seases  a re  a  l ead ing  cause  o f  d i sab i l i ty  and  dea th
worldwide (1) and two thirds of these cases are associated with dyslipidemia.
Even though low level of high density lipoprotein-C(HDL-C) (<40 mg/dl) is a
potent  and an  independent  r i sk  fac tor  of  a therosc leros is ,  cur rent  Nat ional
Cholesterol Education Program/Adult Treatment Panel (NCEP/ATP) guidelines
mainly focus at reducing low density lipoprotein-C (LDL-C) levels with Statin
therapy(2). Mega trials have conclusively shown that even after achieving the
LDL-C goal in patients suffering from atherogenic dyslipidemia the coronary
hear t  d i sease  (CHD)  r i sk  decreases  on ly  by  25%–35% (3) .  Long  te rm
observational studies,  such as the Framingham Heart  Study in US, provided
evidence about  CHD relative risk which decreased by 2–3% with every 1 mg/
dl increase in HDL-C while with every 1 mg/dl decrease in LDL-C the risk
decreased by one percent (3).  Therefore this evidence projects the importance
of  t reat ing both l ipid parameters  effect ively in  order  to  decrease the CHD
risk  fur ther .

Approximately 10% of the global population is affected by dyslipidaemia.
In the developed countries (US, Europe and Japan) there are more than 240
million people with abnormal lipoprotein levels. Of these, more than 55 million
have low levels of HDL-C and/or high triglyceride levels and could be candidates
for HDL-C raising therapies.  However,  i t  should be noted that  for low-risk
patients the first step to controlling serum lipids levels might be a lifestyle
change. Among other benefits, weight reduction, physical exercise and quitting
tobacco smoking could increase HDL-C by 5–30 percent (4). Cardioprotective
ef fec t  of  HDL-C is  main ly  exer ted  by  fac i l i ta t ing  the  reverse  choles te ro l
transport  and other  adjuvant  effects  such as anti- inflammatory,  ant ioxidant ,
anticoagulant and fibrinolysis. Recently published studies indicate a regulatory
role for HDL-C in endothelial function. The binding of HDL-C to scavenger
receptor class BI (SR-BI) leads to the activation of endothelial  nitric oxide
synthase (eNOS) and therefore  enhances vasorelaxat ion(5) .

HDL metabol i sm and  reverse  cho les tero l  t ransport  (RCT)  pathway

Atherogenic apoB containing lipoproteins (VLDL, LDL, IDL, apoA) deposit
cho les te ro l  in to  the  a r te r ia l  wa l l  whi le  on  the  o ther  hand  HDL media tes
rapid egress of this deposited cholesterol by attachment to peripheral cells by
SR-BI receptor and carries out efflux of cholesterol via ATP Binding Cassette
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Cholesteryl ester transfer protein (CETP)
is a plasma glycoprotein which mediates the
t rans fe r  o f  cho les te ro l  es te r s  f rom mature
HDL particles to apoB containing lipoproteins
in exchange for triglycerides from them (3).
Approximate ly  two th i rds  o f  cho les te ro l
assoc ia ted  wi th  HDL i s  removed  by  th i s
pa thway .

Curren t ly  the  d rugs  used  in  the
management  o f  a therogenic  dys l ip idemia
main ly  focus  a t  reduc ing  LDL leve ls  and
e leva te  HDL leve ls  on ly  by  a  min imal  to
modest  extent .  Stat ins  increase HDL by 5-
15%, Bile acid sequestrants by 3–5%, Fibric
acid derivatives by 10–20%, Ezetimibe 1–2%
and Niac in  increases  i t  by  a  s ign i f ican t
15–35% but its associated toxicities limit its
use (2).

Low  HDL -C  l eve l  in  the  p resence  of
assoc ia ted  normal  LDL-C leve l  i s  a l so
recognized  as  a  po ten t  r i sk  fac tor  bu t  i s
current ly  managed by LDL lower ing drugs
as  p resen t ly  d rug  therap ies  which
exclusively raise HDL-C levels have not been
synthes ized .

The idea that  rais ing HDL levels  could
be  of  therapeut ic  benef i t  was  f i r s t
conceptualized in 1970 but until recently the
recep tors  o f  HDL and  reverse  cho les te ro l
pa thway were  no t  wel l  charac te r ized  (3 ) .
Further, it has been difficult to study specific
e f fec t s  o f  HDL in  i so la t ion  as  cur ren t
therapy  a f fec t s  mul t ip le  l ip ids .  Hence
much progress has only been made recently
in  deve lop ing  drugs  which  ta rge t  HDL
(Fig. 1).

A-1 (ABCA-1) membrane  transporter present
on  per iphera l  ce l l s .  The  nascen t  HDL
particles which facilitate this initial step are
then acted upon by lecithin cholesterol acyl
transferase (LCAT) enzyme found in plasma
which esterifies the acquired free cholesterol
and in the process transforms nascent HDL
(pre -β1)  in to  l a rger  HDL-3  par t i c les  (3 ) .
These  par t i c les  p rogress ive ly  increase  to
form spher ica l ,  more  ca rd iopro tec t ive ,
mature  HDL-2

.
 Recen t ly  i t  has  been

discovered  tha t  ATP b ind ing  Casse t te
gradient 1(ABCG-1), an ABC transporter of
unknown funct ion,  can promote cholesterol
efflux from cells, including macrophages, to
the major forms of plasma HDL that is, HDL-
2 and HDL-3 (Fig. 1). In contrast to ABCA-
1, ABCG-1 is  a half  transporter  that  might
act as a homodimer. ABCG-1 is an liver X
recep tors  (LXR)  ta rge t  gene  and  shows  a
par t i cu la r ly  h igh  express ion  leve l  in
macrophages (5) .

HDL-2
 
are captured by the SR-BI receptor

from plasma and depleted of their cholesterol
conten t  fo l lowing  which  they  a re  re leased
back into the circulation (3).  The excretion
of  hepa tocy te  cho les te ro l  in to  b i le  i s
mediated by ABCG-5/ABCG-8, which are half-
t ranspor te r s  tha t  ac t  as  he te rod imers .
Therefore ,  a t  l eas t  th ree  o f  the  known
mammal ian  members  of  the  ABCG
transpor te r  fami ly  ( there  a re  s ix  members
in total) are LXR targets and have a role in
reverse  cho les te ro l  t ranspor t (RCT)  (5) .
Also  ano ther  apopro te in  assoc ia ted  wi th
HDL in small quantities, i.e apoE was found
to  un ique ly  fac i l i t a te  RCT by  a l lowing
cholesterol ester (CE)-rich core expansion in
HDL (6).
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Emerging  therapies  to  e l evate  HDL (Table  I )

In  a  double  b l ind ,  randomized  cont ro l
tr ial  apoA-I Milano was given as 5 weekly
injections of either 15 mg/kg or 45 mg/kg to
57  pa t ien t s  suf fe r ing  f rom acu te  coronary
syndrome. Results which were obtained were
dramatic (7). A decrease in atheroma volume

Fig .  1 : Intravascu lar  HDL metabol i sm and potent ia l  targets  for  therapeut ic  normal izat ion  o f
abnormal  metabol i sm and def ic ient  b io log ica l  ac t iv i t i e s  o f  HDL.
Ll ipopro te ins  (VLDL,LDL, IDL,apoA)  depos i t  cho les te ro l  in to  the  a r t e r i a l  wa l l  and  HDL media tes
rap id  egress  o f  th i s  depos i ted  cho les te ro l  by  a t t achment  to  per iphera l  ce l l s  by   SR-BI  recep tor  and
car r i e s  ou t  e f f lux  o f  cho les te ro l  v ia  ATP Bind ing  Casse t t e  A-1  (ABCA-1)  membrane  t r anspor te r
p resen t  on  pe r iphera l  ce l l s .  The  nascen t  HDL par t i c l e s  which  fac i l i t a t e  th i s  in i t i a l  s t ep  a re  then
ac ted  upon  by  LCAT enzyme found  in  p lasma  which  t r ans fo rms  nascen t  HDL (p re -β1)  in to  l a rge r
HDL 3 par t ic les .  These  par t ic les  progress ive ly  increase  to  form cardioprotec t ive ,  mature  HDL-2 . HDL-
2  are  captured by the  SR-BI receptor  f rom plasma and depleted of  their  choles terol  content  fol lowing
which  they  a re  r e l eased  back  in to  the  c i r cu la t ion .  CETP i s  a  p lasma  g lycopro te in  which  media tes
the  t r ans fe r  o f  cho les te ro l  e s t e r s  f rom mature  HDL par t i c l e s  to  apoB con ta in ing  l ipopro te ins  in
exchange  fo r  t r ig lyce r ides  f rom them.  Po ten t i a l  t a rge t s  fo r  the rapeu t i c  normal iza t ion  o f  abnormal
metabo l i sm and  de f i c ien t  b io log ica l  ac t iv i t i e s  o f  HDL inc lude :  (A)  upregu la t ion  o f  apoAI  syn thes i s
in  the  l iver  (B)  accelera ted  ef f lux  of  choles terol  and phosphol ip id  f rom per iphera l  ce l l s  media ted  by
ABCA1 and /o r  ABCG1;  (C)  dec reased  ac t iv i ty  o f  CETP resu l t ing  in  the  d imin i shed  he te roexchange
of  CE and  t r ig lyce r ide  be tween  HDL and  t r ig lyce r ide - r i ch  l ipopro te ins  wi th  normal iza t ion  o f  HDL-
par t i c l e  tu rnover ;  (D)  inh ib i t ion  o f  HDL2 ho lopar t i c l e  up take  by  the  l ive r  med ia ted  by  h i the r to
un iden t i f i ed  recep to r ( s )  fo r  HDL ho lopar t i c l e s .

VLDL 
LDL 

LIVER 
SR-BI 

TG’S 
CETP 

CE’S 

HDL-2 

HDL-3 

CE 
CE 

NACENT 
HDL 

    LCAT  
ABCA-1 

ABC-G1 

ARTERIAL WALL 

CHOLESTEROL 
DEPOSITED BY  
VLDL 
LDL 
APO-a 
 

APO a -1 

B

C 

D
A 

of up to 4.6% was noted in both treatment
groups .  In  the  t rea ted  groups ,  the re  were
occas ional ly  s ignif icant  events ,  which may
or may not have been drug-related, including
gast ro intes t inal  s ide  ef fec ts ,  an  episode of
cho le l i th ias i s ,  and  one  hypersens i t iv i ty
reaction.  The study was designed as a pilot
study and compared 45 patients receiving the
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apoA-I  Mi lano  in fus ions  wi th  12  pa t ien t s
receiving placebo (5).

ApoA-I  Mimet ic  Pep t ide  (D4F)  i s  a
syn the t ic  pep t ide  con ta in ing  18  D-amino
acids and therefore has the advantage of oral
administrat ion.  I t  has  an amphipathic  hel ix
wi th  a  hydrophobic  face  tha t  b inds  l ip ids
in  a  manner  s imi la r  to  apoA-I .  When
tes ted  on  a therosc le ros i s  p rone  mouse
models by adding D4F to drinking water and
subsequent ly  an  increase  in  nascen t  HDL,
decrease  in  macrophage  accumula t ion  and
res to red  vascu la r  reac t iv i ty  was  no ted .
Aor t ic  a therosc le ros i s  was  reduced  by  75
p e r c e n t .

Cholesteryl ester transfer protein (CETP)
inhib i tors  such  as  JTT705 are  in  Phase  I I
clinical trial. The results of the dose finding
t r ia l  done  on  198  hyper l ip idemic  pa t ien t s
showed that  the  maximum dose  of  JTT705
(900mg/day) raised HDL by 34%, decreased
LDL by  7% by  inh ib i t ing  CETP upto  37
percent (8).  Despite the potential  benefit  of
such an antiatherogenic HDL profile in these
sub jec t s ,  the re  has  been  a  conf l i c t  in  the

li terature as to whether CETP deficiency is
pro- or antiatherogenic in humans. Recently
a CETP inhibitor Torcetrapib was pulled out
of Phase III clinical trial after it was found
cause to sudden death in few individuals even
though it increased HDL levels significantly.
Thus ,  i t  i s  unc lear  whether  the  CETP
inhibi tors  current ly in  cl inical  t r ia ls  would
promote  o r  p reven t  a therosc le ros i s  and
coronary  hear t  d isease .

LCAT gene defects  are  associa ted wi th
low leve l s  o f  HDL-C and  an  increased
incidence of atherosclerotic diseases.  LCAT
activators enhance the activity of the LCAT
enzyme there fore  increase  convers ion  of
nascen t  HDL in to  l a rger ,  spher ica l ,  more
card iopro tec t ive  HDL-2

  
pa r t i c les .  These

LCAT ac t iva tors  a re  cur ren t ly  undergo ing
phase I / I I  t r ia ls .

The  PPAR fami ly  of  nuc lear  recep tor
t ranscr ip t ion  fac tors  cons i s t s  o f  the  th ree
members PPARα ,  PPARγ  and PPARδ .  While
each  of  these  nuc lear  receptors  cont ro ls  a
dis t inct  network of  target  genes a  common
feature of many of the PPAR-regulated genes
is their involvement in fatty-acid metabolism.

Fibrates act as PPARα agonists; however,
they  a re  compara t ive ly  weak  agonis t s .
Therefore  a  number  of  po ten t  and  more
selective PPARα agonists are currently under
trial  which promise to become useful drugs
for  managing  metabol ic  syndrome and
a therosc le ros i s .  PPARα  agon is t s  induce
ABCA-1 and SR-BI expression in macrophages,
thereby  enhanc ing  the  f i r s t  s t eps  o f
macrophage  RCT.  Express ion  of  the  major
human HDL apolipoprotein genes apoA-I and
apoA-II  i s  ac t ivated in  response  to  f ibra te
treatment in vitro and in humans via direct

TABLE I : Emerg ing  the rap ies  to  e l eva te  HDL.

D r u g Route of Stage of
admin i s t ra t ion development

1 ApoA-1 Milano
peptide Injectable III

2 ApoA-1 mimetic
peptide(D4F) O r a l Phase I

3 CETP Inhibitor Oral/Injectable Phase II/III
4 LCAT activators Injectable Phase I/II
5 PPAR alpha agonists O r a l Phase I/II/III
6 LXR activators Injectable Preclinical
7 Rimonabant O r a l III
8 EL/HL Inhibitors O r a l Preclinical

Phase I/II
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transcriptional control by PPARα  (9).

PPARγ  is  another  member of  the PPAR
fami ly  o f  nuc lear  recep tor  t ranscr ip t ion
factors. It is most highly expressed in adipose
t i ssue  and has  been shown to  be  essent ia l
fo r  ad ipocyte  d i f fe ren t ia t ion  and  normal
glucose metabolism. Glitazones act as high-
a f f in i ty  agonis t s  by  d i rec t ly  b ind ing  to
PPARγ. It has been suggested that glitazones
could act as potent inducers of ABCA-1 and
promote  macrophage  choles te ro l  e f f lux ;
however ,  these  f ind ings  have  no t  been
uni formly  observed .  The  overa l l  e f fec t  o f
gl i tazones  on plasma HDL levels  seems to
be small ,  increasing HDL by an average of
3–5%,  however ,  r ecen t ly  the  insu l in -
sensitizing effects of PPARγ  activators have
been found be  impor tant  in  revers ing  pro-
a therogenic  changes  in  macrophage  foam
cel l s  re f lec t ing  macrophage  insu l in
res is tance or  in  endothel ia l  ce l ls  revers ing
impaired eNOS expression.  Recent evidence
ind ica tes  tha t  in  v ivo  PPARγ  ac t iva to rs
pro tec t  aga ins t  a therosc le ros i s  bu t  do  no t
up  regu la te  ABCA-1.  By  cont ras t ,  they
induced macrophage ABCG-1 and cholesterol
efflux to HDL, indicating that this might be
a key mechanism of protection by this class
of drugs.

Another  po ten t ia l ly  impor tan t
mechanism by which both PPARα and PPARγ
agonis t s  cou ld  a t t enua te  the  deve lopment
of  a therosc le ros i s  i s  th rough  an  an t i -
in f lammatory  e f fec t ,  which  has  been
sugges ted  for  both  these  nuclear  receptors
(10) .  PPARα  and  PPARγ  a re  expressed  in
cell types that are relevant to the regulation
of the immune system and the pathogenesis
of  a therosc le ros i s ,  such  as  macrophages ,

monocytes, smooth-muscle cells and vascular
endothe l ia l  ce l l s .  S ince  type  2  d iabe tes
patients  often suffer  from dyslipidemia and
other  metabol ic  abnormal i t ies ,  thus  put t ing
them at high risk for cardiovascular disease,
wi th  i t s  dual  (α /γ)  PPAR act iv i ty ,  has  the
potent ia l  to  be  useful  for  the  t reatment  of
these  pa t ien t s .  Severa l  s tud ies  repor t  tha t
ac t iva t ion  of  bo th  PPARα  and  PPARγ  can
inh ib i t  NF-κB s igna l l ing  and  suppress  the
secre t ion  of  var ious  p ro- in f lammatory
cytokines.  Other  possible ant i- inf lammatory
mechanisms  tha t  have  been  sugges ted  for
bo th  recep tors  inc lude  inh ib i t ion  of  the
vascular  adhesion of monocytes by reduced
chemokine- recep tor  and  adhes ion-molecu le
express ion  and  inh ib i t ion  of  monocyte–
macrophage  migra t ion  in to  l es iona l  a reas .
In the 12-week dose-ranging Study (GLAD)
in Insulin Resistance (SIR), the dual PPARα/
γ  agon is t  tesagl i tazar   a t  0 .5mg and  1 .0
mg doses reduced fasting insulin and plasma
glucose levels and improved the atherogenic
dyslipidemic profile in insulin-resistant, non-
d iabe t ic  pa t ien t s  by  increas ing  HDL.
However ,  reduc t ions  in  hemato log ic
measures  and  revers ib le ,  dose-dependent
increases  in  serum creat inine were seen in
tesagl i tazar  t r ea ted  pa t ien t s  (11) .
Ragagl i t azar  has  been  shown to  increase
HDL, lower triglycerides and increase insulin
sensit ivity in patients with type II  diabetes
and in animal models of diabetes.

The third member of the PPAR family of
nuc lear  t ranscr ip t ion  fac tors ,  PPARδ  has
emerged as a powerful regulator of fatty acid
ca tabol i sm and  energy  homeos tas i s  and
provides another potential drug target in the
treatment of atherosclerosis. Little is known
about  the  e f fec t  o f  PPARδ  agonis t s  in
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humans ,  bu t  the  resu l t s  ob ta ined  in  some
animal  and ce l lu lar  models  h in t  a t  PPARδ
as  ano ther  p romis ing  drug  ta rge t  in  the
nuclear  receptor  superfamily .

In tense  research  has  been  devoted
to  deve lop ing  ac t iva tors  o f  the  LXR as
drugs that can raise plasma HDL levels and
inhibit the progression of atherosclerosis (5).
LXRs a re  l igand-ac t iva ted  t ranscr ip t ion
factors  that  belong to  the  nuclear  receptor
superfamily.  LXRs were first  named orphan
nuc lear  recep tors  as  the i r  endogenous
ac t iva tors  were  unknown when  they  were
cloned.

Two isoforms, LXRα and LXRβ, have been
identified and both have emerged as central
regulators of genes that are involved in lipid
metabolism. LXRα  is primarily expressed in
the liver, kidney, macrophages and intestine,
whereas  LXRâ i s  ub iqu i tous ly  expressed .
Oxys te ro l s  such  as  22-OH choles te ro l  and
24-OH choles te ro l  have  been  ident i f ied  as
na tura l  l igands  fo r  LXR,  and  severa l
syn the t ic  l igands  have  been  wel l
characterized. LXR target genes include the
ABC t ranspor te r s  invo lved  in  cho les te ro l
efflux (ABCA-1, ABCG-1 and ABCG-4), HDL-
modifying enzymes (CETP and phospholipid
transfer protein (PLTP)) and genes involved
in cholesterol secretion into the bile (CYP7A,
ABCG-5 and  ABCG-8) .  Trea tment  wi th
GW3965 (GlaxoSmi thKl ine) ,  a  syn the t ic
agonist  of  LXR, has been shown to inhibit
the development  of  a therosclerosis  in  mice
whereas  macrophage-spec i f ic  knockout  o f
LXR by  bone-marrow t ransp lan ta t ion
aggrava tes  a therosc le ros i s  (5 ) .  In  the
f i r s t  RCT s tudy  in  wi ld  type  mice ,  the
exper imenta l  des ign  involved  t rea tment  o f

an imals  wi th  e i ther  veh ic le  o r  GW3965
(synthe t ic  LXR agonis t ) ,  an  promot ion  of
reverse  cho les te ro l  f rom macrophages  to
feces was seen. LXRs also regulate various
enzymes involved in lipoprotein remodeling,
inc lud ing  CETP.  No adverse  l ip id  re la ted
consequences  were  noted .

Endothe l ia l  l ipase  (EL)  i s  a  recen t ly
discovered member of the triglyceride lipase
gene family (1, 2). Endothelial lipase is highly
homologous to l ipoprotein l ipase (LPL) and
hepatic lipase (HL), both of which are known
to hydrolyze l ipids  within l ipoproteins  and
thereby  in f luence  the i r  metabol i sm.
Endothe l ia l  l ipase  (EL)  i s  be l ieved  to
preferent ial ly hydrolyse phospholipids from
HDL particles while LPL and HL mainly act
as  t r ig lycer ide  hydro lases .  In  p rec l in ica l
studies,  inhibition of endothelial  l ipase was
found  to  ra i se  HDL leve l s  cons iderab ly .
Adenovirus-mediated over expression of EL
in  LDL recep tor -def ic ien t  mice  reduced
plasma concent ra t ions  of  VLDL and  LDL
choles te ro l  by  about  50%,  whereas  HDL
leve ls  were  decreased  to  a lmos t  ze ro .  By
contrast, inhibition of EL activity by injection
of a neutralizing polyclonal antibody resulted
in a  s t rong increase in  plasma HDL levels
in  mice .  When compared  wi th  a  con t ro l
an t ibody ,  the  in fus ion  of  the  inh ib i to ry
ant ibody resul ted  in  a  25–60% increase  in
HDL choles te ro l  in  th ree  d i f fe ren t  mouse
models (5)

Rimonabant is the first selective blocker
of  the  cannabino id  recep tor  type1  (CB1)
(12).   In a one year long trial (RIO-LIPID S
t r ia l )  which  enro l led  1036  pa t ien t s  wi th
mi ld  to  modera te  obes i ty  and  un t rea ted
hyperl ipidemia,  where 20mg of Rimonabant
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was given as a 5 mg daily dose or a 20 mg
dai ly  dose .  At  the  end  of  t rea tment  the
patients on high dose rimonabant showed an
increase  in  HDL leve l s  by  23%,  a  15%
decrease  in  t r ig lycer ides  a l so  no ted .  In
another trial with rimonabant (RIO-NA trial),
3045 obese patients enrolled and an increase
in HDL levels of 24.5% was noted after one
year  t rea tment  wi th  20mg of  r imonabant
compared  wi th  3 .8% in  p lacebo  group .
Cur ren t ly  the  d rug  i s  under  rev iew wi th
FDA.

The HDL raising effect of  nicotinic acid
has  been known for  decades .  Al though the
c l in ica l  e f f i cacy  of  n ico t in ic  ac id  i s  no t
proven, and the side effects will continue to
l imi t  i t s  widespread  use ,  the  molecu la r
mechanism of  the  n ico t in ic  ac id  recep tor
might  well  be an at t ract ive drug target  for
future drug discovery (6) .  In  the t reatment
of dyslipidemia and coronary heart  disease,
niacin extended-release (ER) has also been
in t roduced  which  un ique ly  t a rge t s  the
a therogenic  l ip id  abnormal i t i es  o f  the
metabolic syndrome. Niacin ER raises high-
dens i ty  l ipopro te in  cho les te ro l  more
effectively than other agents, while reducing
t r ig lycer ide  and  l ipopro te in  (a )  l eve ls  and
increas ing  low-dens i ty  l ipopro te in  par t i c le
s ize .  I t  i s  fo rmula ted  to  min imize  the
tox ic i t i es  and  adverse  e f fec t s  assoc ia ted
wi th  o ther  n iac in  fo rmula t ions ,  making

niac in  ER more  to le rab le  fo r  pa t ien t s .
Prev ious  concerns  o f  hyperg lycemia  have
been  addressed  by  numerous  s tud ies
demonstra t ing that  morbidi ty  and morta l i ty
benef i t s  ou tweigh  po ten t ia l  inc reases  in
g lucose  leve ls .  Niac in  ER i s  an  impor tan t
lipid-lowering agent in preventing fatal  and
nonfa ta l  coronary  even ts  and  s lowing  the
progress ion  of  a therosc le ros i s .  Cur ren t ly
t r i a l s  o f  Niac in(ER)  and  a to rvas ta t in  a re
being carr ied out .

There  has  been  a  genera l  wor ld-wide
sharp  increase  in  the  p reva lence  of  the
metabol ic  syndrome and  obes i ty  in  bo th
adul t s  and  ch i ld ren  and  an  assoc ia ted
increase  in  ca rd iovascu la r  morb id i ty .  Th is
g loba l  ep idemic  a f fec t s  no t  on ly  the
indus t r i a l i zed  na t ions ,  bu t  a l so  the
developing world.  Low HDL levels are one
of the hallmarks of the metabolic syndrome,
and so  the  problem of  low HDL as  a  r isk
factor is likely to increase in the future (5).
The drugs aiming at raising HDL which are
curren t ly  under  t r ia l  have  the  potent ia l  to
cons iderab ly  lower  inc idence  of  coronary
ar te ry  d i sease  and  o ther  card iac  events  in
the  nex t  decade .  Other  t a rge t s  which  a l so
need  to  exp lore  inc lude  the  ABCA1and
ABCG1 transporters ,  SR-BI Receptors,  Apo
E e tc .  Thus  these  new drug targets  in  the
management of  atherosclerosis  hold a great
promise  in  fu ture .
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