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ABSTRACT

Globally cardiovascular diseases are belisved to be the wol cause of death.  According to the owrent estimates of Waorld Healdy
Crganization, approximately one-third of all deaths (16,7 millisn peopled aromod the globe resultad from cardionascular diseases: Eighty
percent of these deaths were reported from low and middle meome coantries. The main mtention of writmg this review article 15 that, India
biing the secod st highly pogulated country chagacterized by a majority of Tow and maddle ineome popalation, the need for an effective
treatiment fon this devastnting disease bodh cost and eficacy wise s most desired. Since & lomg thne, antidislipidenne agent nicolinie acld has
been confmnosly wnder conzideration to tackle the cardicvasenlar dis=ases by treating dyslipidemin.  Bat its use has been limited doe to its
notorious yet hammiless side effect of finshing. Now the focus of attention wonld be to use nicotinic ncid by cleverly handlma the finsh, A
this adimecture the entry of ncetyl salicyhic acid {Asperia) ae been taken 1o oive the best result. Mo doabt the major nfefion to take aspiria
(lowr dos=) with the combinagon of mggor drug nicsinde aad is 1o raduce nreotmic acil -indeel Meshing, bin s associatad properies or
remedies as you may tell ase e aqually suppociive to the very treatment of caardiovascnlar dizesses itself. Hemee 4t may be constoued thar
aspirin and nicotinic acid are pothing but the two sides of the same coin i the treatment of dvslipademin. Hence the hypothesis “People with

heart diszase shonald be om aspirin anywas™,

EEYWORDS: Antislipldanic agent, acely] salicylic acid; cardiovascular diseases dyslipidemia. fnshing asd nicotinie acid.

INTRODUCTION

Dyslipidemia 15 a disorder of lipoprotem metabolizm,
which melodes a onmber of abnormaliies such as
hvpercholesterclemia and hypertrielyveerndemia.  Low
density lipoprotem (LDL) cholesterol has long ago been
recognized as an inportant risk factor for coronary hean
disease (CHD). Lipoprotem{a) (Lp(a)) is an independent
risk factor for all major forins of clinical atherosclerosis.”
In the 19605 and 19703 the role of other components of
dyslipidaemia, including raised levels of triglycerides”™
and low levels of High demsity lipoprotein (HDL)
cholesterol' were shown by observetional studies to be
risk factors for CHD. Framingham later confirmed that
both high triglycerides” and kow HDL cholesterol” are
risk factors for CHD. Studies snggest that CVDs will
become the most mmportant cause of disability i the
fiture. Some of the major reasons attributed to CVDs dre
Conunercialization, change in life stvle and eatmg habits,
obesity, hypertensson, diabetes, elevated cholesterol
level, family history of CHD, and mcreasmg stress

levels. According to INTERHEART, a globsl case-
control study of rsk factors for acute myocardial
mfaretion  (MI), the most strongly predictive
cardiovascular nsk factor for MI was dyvshpidemia.

India being the second most highly populated country
characterzed by a majorty of low and mddle imcome
population the need for an effective treatment for this
devastating disease both cost and efficacy wise s mwost
desired *

Wicotinic acid (NA) is a potent lipid-modifying drag and
has been shown to reduce total mortality, mapor coronary
events, progression of atherosclerosis, coronary artery
disease (CAD) mortality, need for revasenlarization, and
incidence of stroke w high risk and CAD patients.

Today cholesterol-lowermg medications are the 2™ most
prescribed  drug class:  (behind  only  paim
relievers).” Since a long time, WA has been continuously
under consideration fo fackle the CWVDs by freaimg
dyslipidemia. Bub #% use has been limited due to itz
notorions vet harmless side effect of flushing, Now the

IRIP 2 ¢3) Mar 2011

Page 8-13



RE Mohamed Mutahar ef al. IRJP 2 {3) 2011 8-13

focus of attention would be to use NA by cleverly
handling the fhesh. Ar this adumeture the entry of acetyl
salicylic acid (ASA) has been taken 1o pive the besi
resut. May it be recalled that “People with hear
dizeaze should be on ASA anyway”™,

NA-induced flushing does not warrant the use of other
drugs to sobve the problem of flushing. Rather NA itself
can hamdle the flush. That s to say the mere prolongng
of the release mechanism of NA can if not eliminate bt
definitely reduce the severity of the flush effect to a larpe
extent. The wusual prescription for NA is  always
accompanied with ASA mwariably so as to be taken half
an hour before the administration of NA. This means
there 15 a duplication of efforts of laking two
concomtant drags one following the other. Instead. the
designing of a smngle dosage form that can grve a
combination of the two separate drugs (ASA and NA)
with exclusivity of release mechanism s the theme of the
present research

Eole of Acetyl salicylic acid (Aspirin) in
cardiovascular events and NA-induced Mushing
Acetvlsaliovlic acid (ASA) s also kiown as Aspirin.
From times i memoriam ASA has been used as an
analgesic. antipyretic and also as a panacea to many
illness like perwcarditis, acute myocardial mfarction'™"
heart attacks, strokes. blood clot” and mupraime ™
Mevertheless #f 15 a highly effective inhibitor of
prostaglindim svithesis, the best choice 1o prevent o
reduce the severity of NA-related flushing ™" Since
ASA can inhibit and modify the COX-2 enzvine it can be
nsed to permit the use of NA without I’I1.1:i.-11i11|g:."‘i Aspirin
sales revived comsiderably in the last decades of the
tweniteth century, and remain sirong m the twenty-firsi
century. becansa of its widespread nse as a preventive
treatment heart attacks and strokes. Ths paragraph may
be magnified to the extent relevant for the present shuly
m the forthcommg headings to give a short and to the
point explanation.

Prevention of heart attacks and strokes

There are two distinet uses of ASA for prophylaxis of
cardiovascular events: prinay prevention and secondary
prevention. Primary prevention is about decreasing
strokes amnd heart sitacks in the peneral populanon of
those who have no diagnosed heart or vascular problems,
Secondary prevention concerns patients with known
cardiovascular  disease. Low  doses of ASA are
recomumended for the secondary prevention of strokes
and heart attacks, For both males and females diagnosed
with cardiovascular disease, ASA reduces the chance of
a heart aftack and ischaemic stroke by about a fifth This
translates to an absohife rate reduction from 8.2% io

6.7% of such events per vear for people aleeady with
cardiovascular disease, Although ASA also raises the
risk of bemorrhagic stroke and other major bleeds by
about twolold. these events are rare, and the balance of
ASA effect & positive. Thus, in secondary prevention
trials, ASA reduced the overall mortality by abowt a
tenth. For persons without cardiovascular problems the
benefits of ASA are unclear. In the primary prevention
irinls ASA decreased the overall incidence of heart
attacks and ischaemic strokes by about a tenth. However,
since these events were rare, the absolite reduction of
their rate was low: from 0.57% to 0.51% per vear. In
addition, the risks of hemorthagic strokes and
gastromtestinal bleeding almost completely offset the
benefits of ASA. Thus, m the prunary prevention trials
ASA did not change the overall mortality rate.!’

1) Treatment in post coronary artery bypass grafl
The coronary arterses supply blood to the heart ASA 18
recomunended for | to 6 months after placement of stents
in the coronarv arteries and for vears after a coronary
artery hypass grafi.

1) Treatment in post coronary arlery stenosis

The carotid arteries supply blood to the bram. Pateents
with mild carotid stery stenosis benefil fromy ASA. ASA
15 recommended after a caratid endarterectomy or caratid
artery stent. After vaseular surgpery of the lower legs
using arfificial prafts which are sufured to the arteries 1o
improve blood supplv, ASA is used 1o keep the prafts
apen

3} Suppression of prostaglanding and thromboxanes
ASA’s  abilmy o  suppress  the production of
prostaglanding  and  doromboxanes 5 due oo s
imreversible mactivation of the evelooxygenase (PTGS)
enzvine. Cyclooxypenase 12 required for prostagldin
and thromboxane synthesis. ASA acts as an acetylatimg
agent where an acetyl group 13 covalently attached to a
serime residue i the active site of the PTGS comyme.
This makes ASA different from other MSAIDs (such as
diclofenac  and  buprofen), which are  reversible
inhibitois.

Low-dose, long-term ASA use mreversibly blocks the
formation of thromboxane Ay in platelets. producing an
mhibitry  effect  on platelst  agorepstion. This
apticoagulant property makes ASA usefn] for reducing
the incidence of heart attacks ' 40 mg of ASA a day is
able to indubit & lape proportion of  masximum
thromboxane A release provoked acutely, with the
prostaglandin 12 symthesis bemg Iittle affected; however,
higher doses of aspmin are requmrad to attain frther
inhibition. "
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Prostaglandins are local hormones produced in the body
and have diverse effects in the body, ncluding the
transmission of pain mformation to the braim,. modolation
of the hvpothalamic thermostat, and mflammation.
Thromboxanes are responsible for the aggregation of
platelets that form blood clots. Hean attacks are
primarily cansed by blood clots, and Jow doses of ASA
are seen as an effectrve medical mtervention for acute
mvocardial nfarction,

Nilcotinic Acid

Nicotuuc acid (NA) was first repoated to affect lipads m
1955 5 one of the oldest drugs used fto treat
Dyslipedemia and was most versatile m that favorably
affect vomally all lipids parameters. NA was the hest
agent avadable for mereasme HDL-C (imcrements of
0% to 40°%); it also lowers Tng]}cen:lﬁ 35% to 45%
(as effectively as fibrates and the more potent statins)
and reduces LDL-C levels by 20% to 3090 NA 5 also the
ok bOpid-lowering dimg  that reduces Lpia) levels
significantly, by about 40%. The pharmacological doses
of regular (crvstallineg) NA =1 g per day) used to treaf
Dyslipedemia are almost completely absorbed, and peak
plasma concentration (upte 0.24mbM) are achieved within
M o 60 minmes'' The National Phanmacy
Cardiovascular Council (NPCC) recommemds WA as
first-line therapy for patents with hypertrilycendemsa
(without dmbetes) ad for patients with isolated low
HDL-C. Furthermore. the NPCC recognizes that NA's
favorable effects on the overall lipid profile make it a
valuable treatment option for patients with atherozenic o
mixed dyslipidemia, a condition characterized by
elevated LDL-C and trighycerides ™

MNA has two faces. One 1s the vitamin potent m milligram
doses: the other 15 the broad-spectrum Lipid dmg pofent
m pram doses. NA m pram doses lowers plasma
cholesterel m pormal as well as hnvpercholesterolaeniic
subjects. OFf conswderable interest 15 that nmicotinamade
(NAM) did not affect the plasma lipid levels. This is a
remmatkable  obsavation a5 both WA and NAW
chemically quite alike, are sutritionally equivalent and
ktown as vitamin B3, Both the acid and the amide are
pracursors to the coepEvme micotinamide  adenme
dinnclectide which i a major electron acceplor in the
oxidation of fiel metabolites. The unexpected differcnce
between NA and MAM mav be due to the fact that whalst
NA 15 a powerful whibitor of ft-moilizing hpolysis in
adipose tissue, this property is not shared by NAM,* The
mhibition of lipohesis in adipose tssue resulting in a
decrease m plasma free fatty acids (FFA) has been
sugeested o be a basie mechanism for the hpid effects of

MNA" Hence NA is a potent lipid-modifing ding and
has been named ‘the broad-spectrum lipid drug **
Effects of NA
1) MNA and plasma lHpids
From  cholesterol  te  different  types  of
hyperlipidemias: The 1960z wilnessed a dramatic
expansson m lipidology fiom dealing only with total
blood cholesterol to comprise the six types of
hwe:'hp:duemm of the FredricksonWHO classification
system - presented in Table 1. An early study has ako
denronstrated that NA not ooly lowered cholesterol but
also tnglveerides, which percentage-wise were more
lowered than cholesterol.

2) NA and plasma lipoproteins

a. VLDL and LDL: When the evaluations of the
effects of NA were extendad from plasma lipids 1o
lipoprotein analyses, @ was undersiood that, as
expected. cholestero] lowering was, to a preat extent.
dige tooa lowering of LDL cholesterol and that the
lowering of trighveerides was almost entirely caused
by lowering of VDL,

b. Small, dens¢ LDL. The LDL fraction s
heteropenous and comprises lipoprotem particles of
different sizes. Small, dense LDL are m:mlderrd I
be the most atherogenic LDL paﬂu:les “' carrving a
mgh risk for clnical atheroscleross ™ lmmediate-
release as well ns prolonged-release (PR) NA not
only lower the total LDL cholesteral bat also reduce
the amount of small, dense LDL particles.™

¢. Lipoprotein (o) [Lpia)]l: Lpia) & an independent
risk factor for all mapw forms of clnical
atherosclerosis ' The usual lipid=kvwering
componetis such as diel., Abrates or statins do not
affect elevated plasma coneentrations of Lpla).™
Howewver, NA has a pronounced lowering effect on
elevated levels of Lp{a)™

il. Dwslipidaemia of diabetes: Diabetes 15 associated
with a cardiovascubar mortality which is about two 1o
four times that of son diabete subjects. Many risk
factors contribute to climical atherosclerosis 1w
diabetic  patients.  Howewver,  dyslipideemia  and
hypertension play a particolarly important rols.
Dmberic dyslipidaemia s characterized by elevated
plasma levels of triglyeerides and low levels of HDL
cholesternl bt without major changes in LDL
chobesterol The hipid-modifvmg properties of NA
makes this drug tatlored for treatment of diabetic
dvyslipidaemia, ™

e, HDL Chuhit!rnl' In the 19530 Parsons and
Flarns™ lud abready shown that rreatment with WA
not only bowered total and LDL cholesteral ut also
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increased the concentration of cholesterol m the
Alpha-lipoproten fraction, 1e. HDL cholesterol, Tt is
pow generally accepted that NA s the most powerfil
drug for rasing the concemtration of HDL, m
particular, the subspecies HDL:.

3y NA and HDL

a. The pros for ratsing HDL for prevention of
coronary heart disease (CHD): Low levels of HDL
are firmly established as a major risk factor for CVD,
and HDL is presently the focus of attention as a
promisine therapeutic target to reduce CVD.

The two unique and prooounced lipid-medifying
effects of NA. in addition to the lowermg of
cholesterol (LDL) amd triglvcerides (VLDL) are the
rasing of HDL cholesterol and the lowering of Lp(a).
Both effects are of clinical sigmificance as they lead
o a  dmmimished 1k fo atherosclerods
CVDs Turnover studies have mdicated that the levels
of HDL in blood, to a large extent, are regubated by
the fractional catabolic rate (FCR) of apolipoprotein
Al gzum A-I). the major protein compone of
HDL."' NA has been showin to reduce FCR of apo A-
I by decreasmg hepatic removal of apo A-1 withowt
affecting the uptake of cholesterol esters from the
HDL particles into the liver ™ The protective role of
HDL m atherosclerosis comes from several pieces of
evidence.

Increasing HDL cholesterol levels are smromgly
assocmted with decreasimg meidence of CHD,

Low HDL cholesterol is common in CHD patients.
HDL promotes RCT by mansporting cholesterol from
fissues 1o the liver.

Trals inereasing HDL cholestero]l levels have
decreased mcidence of CHD.

Infusion of ‘synthetic HDL' stinulates RCT,
increases cholesterol elimination from the body and
reduces coTonary artery atheroma volame,

Many observational studies have shown that low
HDL cholesterol levels are present m high fequency
in survivars of myocardial infarction. Two important
prospective cardiovascular studies. The Franuingham
study in USA® and the PROCAM study in Europe,™
clearly showed that low HDL 15 a risk factor for the
ocourrence of CHD.

b. Protective effects of HDL, particularty in reverse
cholestere] transport (RCT): Rasing HDL can be
of benefit m the treatment and prevemtion of
atherosclerosis by stimulating RCT and diminishing
atheroma vohume,

HDL has a number of effects contribuling ro s
property as a profective  factor  for  chinical

atherosclerosis, The most anportad of these is the
role of HDL in RCT. RCT starts with the cholesterol
esters in the foam cells in the arteries (the hallmark
of atherosclerosiz) and ends wp with the faecal
sterpids (elimunation of cholesterol from the body).
In addition to its major role m RCT, HDL stimuolates
other processes that may contribute to s protective
actioms such as protection agamst inflammation
protection agpinst oXidation (especially of LDL),
protection of endothelial function, protection of ND-
production  and  profection  agamst infections. ™
Moreover Parsons and Fliom have reported that
subcutaneous  cholestesol  deposits (xanthoma
tuberosiim) were reduced during treatment with NA
This iz the first report of a lipid modifring drue that
reduces xanthomata, an effect that might reflect
removal of cholesterol from (msues by means of
HDL-mediated RCT.
NA in combination treatments
The increasing awareness of the risk for CVD associated
with low HDL cholesterol and for the protective role of
this lipoprotein  for  manifestations  of  chiical
atherosclerosis has focused interest on the use of NA as
an HDL-raising drmg in combmation with statins and
other drigs primarily lowering LDL cholesterol ! The
well-documented LDL cholesterol-lowermg effects of
gtating and thewr beneficial effects on prevention of
clinical atherosclerosis have made them diugs of fus
choxe in the treatment of high LDL cholesterol
However, in the landimark studies with LDL lowering by
stating in patients with high risk for CHD. such as 45
(Scandmavian Simvastatm Survival Ell.ldy}'“ and HPS
{Heart Protection Study).™ the reduction in CHD events
and mottality i high-risk subjects was never bettes
than20—40%. Evidently, there s a need for improved
treatiment of the remammg 60-80% of the high rsk
population affected by CHD cvents, despife treatment
with L[DL-lowering statinge. An  option for  the
improvement of the lipd-modifving  weatment with
stating is to mcrease the levels of HDL cholesterol and
decrease those of triplveerides as the stating only have
moderate effects i this regard. For this purpose
picotinée acul, with #s swiking HDL-rasmg  and
trighrceride  lowering properfaes, s an ideal dme to
combing with stating. Indead, a dual component, single
tablet comfainmg & statm and an extended (PR)
formmlation of WA {Advicor, KOS pharmaceunticals) is
registered for lipid modification mm the US A,
FProlonged-release NA
NA as a lipid-modifving drug was, from the beginming,
usedd as plam NA, 1e. m crystallme, TR form  But

IRIP 2 ¢3) Mar 2011

Page 8-13



RE Mohamed Mutahar ef al. IRJP 2 {3) 2011 8-13

mmfortimately IR NA leads to a very disturbing side
effect of fhuishing due to which its nse has been limited
For this reason sustamed-release (3R) foomulations of
NA were developed m the hope of dommishing the flush.
Unfortupately, however, the SR preparations were
asspciated with hepatotoxicity and have been abandoned
m climcal use. A prolonzed release (PR) preparation of
NA, m USA called extended-release (ER), with
absorption rates between IR and SR preparations was
then developed ™ Tt has been marketed in the USA as
Niaspan and has just been repistered m Ewrope. The
typical NA side effects are not completely absent with
the PR preparation. The flush, however, occurs much
less frequently and intensely with PR NA than with TR
NA The PR NA is prescribed in doses of around 1-2 g
once dailv at bedtime to minumize the flushing effect
during daytime,

NA and Mushing

NA 5 lughly effective in the management of
dyslipilemia. Despite the versatility of NA m treatmg a
range ol bpsd disorders and the compelling clinical
evidence of mortality reduction, thes medication has ol
become a first-line treatment. One reason for its undernise
is the side effects, After admmistration of WA in doses as
low as 100 mg, cutaneots symptoms, includme redness,
itching. burning. and paresthesias, eeeur. ¥ This “NA
flush™ bepins as soon as 10 to 15 minutes affer ingestion
and lasts 30 1o 60 mimes. The Aushing is thought 1o be
most intense when levels of free NA are mereasing in the
serum.*® Fortunately, both the frequency and severity of
fshmyg episodes decrease with repeated doses of NA
Although many patients stop Mushing within 1 week of
mitiating therapy, this side effect has contributed to
ducmmﬂuume rafes higher than 40% m some clinical
series.’ Flmlmug with NA s mediated by prostaglandins
and as ASA 1= a highly effective  nhibitor of
prostaglandin synthesis, there 15 a rationale for its use to
prevent of reduce the severity of NA-related flushing.
Findimgs from animal  stsdies have  subsequently
sugpested the involvement of prostaglandins ¥ A study
by Morrow and colleagues identified cutaneous release
of prostaglandin D a< the munediate cause of NA-
mduced Aushing and established elevated levels of the
prostaglandin D; metabolite 9a,11[-PGE: ™ Ex vivo data
also showed significant elevations m prostaglandm E;.
thromboxane B, and lrul.u:utum:: E: synihesis ﬁ:n]]uu.mk.
NA administration (2.5g)."" The mvolvement of G-
protem-coupled receptor GPRI09A i the flushing
response to MA has recently been elegantly confirmed by
stidies m a m:m v of animal g.::neut models [y Benyi
and colleagues ™ Knockouwt mice lacking COX-

demonstrated no fushing response o MNA, while those
lacking endothelial nitric oxxde synthase (eNOS) retained
the wild-tvpe response. indicating that NA-related
flushing  depends on  prostanosd  synthesss and  is
unconnected to the production of endothelal natric oxide.
Mice lacking PUMA-G (the murine form of GPR109A)
showed no flushme response to WA, although the
response could be eliewed wsmmg prostaglandm D
Interestingly, the role of mmune cells i NA-related
flushing was also shown by Benyvo and colleagnes using
boue  marrow  cheimaerss  ooce Transplantation  wio
irradsated PUMA-G-deficient mece of bone marrow fiom
wild-type mice, but not of that from PUMA-G-deficient
donors, was able to restore NA-related flushing. The cell
tvpe responsible for NA-related prostanosd formation
remams, however, to be dentified. During clinieal use of
NA, fushing, together with other less-conmmon
cutanecus side effects. mchidine rash tingling  and
itching. has besn reported inup to 100 of patients whio
were using older formulations of the agent.™ Although
tolerance 1o these side effects does develop with
contimied use, many patients discontine NA treatinent.
NA 5 mapidly and extensively absorbed after oral
admninistration, with ]leu.mn concentrations reaching a
MAXLI aﬁeer 30-60 min with crystalline (‘immediate-
release’) NA ™ Metabolism of NA ocowrs by two
different pathways: a high-capacity conjuzative pathway
mvalving  glveme and leading 1o the metabolite
nicobimiric acid responsible for flush and a low-capacity
ammidation pathway, leading fo micotinamide adenine
dinucleotide  and  other npicotinamide  derivatives
responible  for  hepatotoxicity. ™™ The  relative
importance of these two elimmation pathwavs, and thus
the amounts of each metabolite group, depend on the
pharmacokinetics of the NA formmlation nsed Much
attention has been paid fo optimizing WA delivery to
achieve a balance bebween the two pathways and
therefore to reduce flushing and avoid hepatotoxicity.

1) Reduocing the severity of NA-indoced Mushing
Fhushing after NA adininistration = a0 aopoitant
limitation to the wtiidy of an agent that has clindcally
important  and  beneficial effects on  lipids and
lipoprotens. Spnificant advances have been made m
recent vears with mewer formulations of NA: for
example, the ‘prolonged-release’ NA  reduced the
meidence of fushing within the first 2 weeks of
treatment by more than 50% conmpared with ‘nnmediate-
release’' NA™

There is good supportive evidence for the value of ASA
in reducing the severity of NA-related fushing, and the
degree to which this 15 acknowledged 15 reflected nol
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only m long-standing NCEP recommendations T bt also frequency as compared to

in the relatively large mumber of studies reporting the

inchision of ASA in the treatment regimen and in advice

given to patents to take ASA ‘as needed' to reduce
flushmg

23 Dose of ASA For reducing Mashing

While a recomumendation to use ASA 5 supported by

both pharmacological evidence and expenience from

clinical studies, it is more difficult to deduce a

relationship between ASA dose and the efficacy m

reducing the mrensity and'or frequency of tlushmg.

Findmgs from one small study mlpfe.smrl that a dose as

low as 30 mg might be ineffective ™ A subsequent smudy,

however, found that a 160 mg dose was as effective as a

325 me dose. Meanwhile, most studies usmz ASA in the

protocol used a 325 mg dose (where specified). The rwo

prospective studies using lower doses (100 and 150 mg)
provided no evidence from discontinuation cates that
these lower doses of ASA were less effective tlan the
higher 325 mg dose™* Discominustion rates due to

Mushing were probably higher i a cobort smdy vsing

160 mz ASA, but no details are provided o the repoit of

the study.®

3) Lipid benefits without the flush

NA 15 the most effective enhancer of HDL and 1 alo

lowers problematic triglveerides and LDL. It would be

the drug of choice to lower cardiovascular risk associated
with sernim lipids, becanse o 5 cheaper and more
effective than the alternatives, such as statms. NA has
not been used wore extensively, because of flushing.

ASA can inhibit and modify the COX-2 enzyvime and can

be nsed o pennd the wse of NA withou flnshing.

4) Other agents used to reduce NA induced flushing

In order to avoid or reduce the curaneons fushing

resulting from NA therapy, a osumber of agents have

been suggested for admimistration wiath an  effective
antihyperfipidemic amount of NA, such as

. Guar pum as reported (ULS. Pat. No. 4,965,231,

b Mineral salis (US. Par. No. 5,023.245)

¢ Inorganic magnesinm  salts (U8
4911917},

d. Non-sterodal amti-inflammatories. such as aspirin
(PCT Applicarion No. 96/32947).

e. These agents have been reported to avoid or reduce
the oamaneons flushing side effect commonly
associated with NA dividerd dose treatment

f.  Another method of avoidmg or reducg the side
effects associated with IR NA 15 the use of 5R
formmiations. SR formmlations are desgned 1o
slowly release the active mgredient from the tablei
or capsube, which allows a reduction m dosing

Pat.  No.

the tvpical dosing
frequency  associated with conventional or
mmmediate dosage forms. The sustained dre release
reduces and prolonss blood levels of the doug. and
thus mimimizes or lessens the cutaneous flushing
side effects that are associated with conventional or
IR NA products. SR formmiations of NA have been
developed, such as Nicobid® capsules (Rhone-
Poulene Rorer), Endur-acin® [ Innovite
Corporation), and a SR WA formulation containing
two  differem  types  of  hydroxvpropyl
methylcelluloses and a hydrophobic component
(LS. Pat. Mos. 3,126 145 and 5 268 181}, Maspan®
(MERCK)
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