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Abstract :  Aspirin reduces the odds of serious atherothrombotic vascular
events and death in a broad category of high r isk patients by about one
quarter.  The term ‘aspirin resistance’ has been used to describe not only
an absence of the expected pharmacologic effects of aspirin on platelets but
also poor clinical outcomes, such as recurrent vascular events, in patients
treated with aspirin. Various factors such as genetic, nonadherence, variable
response to different doses, co-morbid conditions and drug interactions are
responsible  for  aspir in  res is tance.  Many methods,  wi th  their  l imita t ions ,
are available to measure the effects on platelets. Despite treatment failures,
a sp i r in  r emains  the  s ing le  mos t  cos t -e f fec t ive  d rug  fo r  the  secondary
prevention of atherothrombotic disease. To optimize its clinical effectiveness,
c l in ic ians  should  be  aware  of  the  poten t ia l  causes  of  asp i r in  t rea tment
fai lure,  prescribe aspir in in appropriate  doses,  and encourage pat ients  to
take aspirin,  stop smoking, and avoid regular use of NSAIDs.
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INTRODUCTION

The h i s to ry  of  asp i r in  spans  ages  and
cont inen ts  f rom Hippocra tes  ana lges ic  fo r
women in labour  to  the rediscovery of  the
white willow bark by English country scholar
Reverend Edward Stone. Bayer chemist Felix
Hoffmann re invented aspi r in  for  h is  a i l ing
fa ther ;  suburban  phys ic ian  L .L .  Craven
pioneered  the  p rophylac t ic  an t i th rombot ic

uses of aspirin and Sir John Vane elucidated
asp i r in ’s  mechanism of  ac t ion  as  the
inh ib i t ion  of  p ros tag land in  syn the tase .
Al though  the  an t ip la te le t  ac t ion  of  th i s
‘wonder drug’ was recognised in the 1940’s
it was only in 1970’s and 1980’s that several
s tud ies  and  la rge  sca le  t r i a l s  showed
i t s  benef i t  in  myocard ia l  in fa rc t ion  and
s t roke  (1 ) .  Wi th  the  an t ip la te le t  t r i a l i s t s
collaboration studies showing direct evidence
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of benefit from antiplatelet therapy among a
broad  range  of  pa t ien t s  hav ing  occ lus ive
vascu la r  d i sease ,  wi th  reduc t ion  in  the
combined outcome of  any ser ious  vascular
even t  by  about  one  quar te r ,  non- fa ta l
myocardial infarction by one third, non-fatal
stroke by one quarter, and vascular mortality
by  one  s ix th ,  asp i r in  became the  mos t
commonly used antiplatelet drug. Aspirin was
the most widely tested drug among the trials
studied (2, 3).

Magni tude  o f  the  problem

Over the las t  few years  several  s tudies
have shown that  the response to  aspir in  is
no t  un i form among the  pa t ien t s  (4 ,  5 ,  6 ) .
I t  r anges  f rom des i red  e f fec t  o f  to ta l
inhibi t ion of  platelet  aggregat ion to part ial
responsiveness, to a significant lack of effect
on  p la te le t  aggrega t ion .  Mos t  o f  these
findings are based on lab methods with some
s tud ies  t ry ing  to  cor re la te  them wi th  the
c l in ica l  ou tcome (8 ,  9 ,  10 ,  11) .  The  te rm
‘asp i r in  res i s tance’  has  been  co ined  to
describe the phenomenon al though i t  needs
to be properly defined. Various studies have
estimated the incidence of aspirin resistance
to be 5–75% (12). It has been suggested that
such pat ients  have a  three-fold higher  r isk
of death, heart attack or stroke. Also, 1 in 10
high risk patient suffer from the recurrence
of a vascular event within the next 2 years
despite regular daily aspirin therapy (13).

Factors  caus ing  or  contr ibut ing  to  asp ir in
r e s i s t a n c e

Genetic factors

( i )  Var ian t s  o f  the  cyc lo-oxygenase  1
(COX-1) gene that  could possibly result  in

an  unblocked  and  thus  asp i r in - res i s tan t
COX-1 enzyme and  phenotype ,  a re  a
proposed mechanism (10). However, a study
comprising 68 patients in whom COX-1 gene
was sequenced revealed several variants but
none of the mutations were located near the
cata ly t ic  s i te .  Carr iers  and non-carr ie rs  of
one of the mutations behaved similarly when
aggrega t ion  and  granule  con ten t  re lease
funct ion were s tudied using col lagen,  ADP
and  a rach idonic  ac id  as  agonis t s  (14) .  In
another  s tudy  var ia t ion  in  COX-1  ac t iv i ty
could  account  fo r  on ly  6–20% of  the
ind iv idua l  aggrega t ions .  Thus  i t  was
concluded that  aspir in  res is tance expressed
as  unsuppressed  COX-1  ac t iv i ty  i s  a  ra re
condition in an out-patient population (15).

( i i )  Increased pla te le t  turnover  e levates
p la te le t  COX-2 .  COX-2  i s  170- fo ld  less
sensitive to inhibition by aspirin. It has been
specu la ted  tha t  p la te le t  asp i r in  res i s tance
may be  caused  by  COX-2  in  p la te le t s  by
generat ing cr i t ical  amounts  of  thromboxane
despite aspirin treatment.  In this  context  i t
i s  in te res t ing  tha t  coronary  a r te ry  bypass
graft (CABG) patients express transiently an
immunoreac t ive  COX-2 pro te in  wi th  lower
molecu la r  weigh t .  Desp i te  the  increase  in
p la te le t  COX-2  a f te r  CABG,  in  the  above
s tudy  th romboxane  syn thes i s  was  no t
prevented by the potent and selective COX-
2 inhibitor celecoxib, indicating that COX-2
does  no t  p roduce  func t iona l ly  re levan t
amounts  of  thromboxane (6) .

( i i i )  Po lymorphisms  involv ing  p la te le t
glycoprotein la/2a, 2b/3a receptors (17).

Act ivat ion  o f  p la te le t s  by  a l ternat ive  pathways

(i) In a study among 55 patients, plasma
levels of thromboxane B2 as well as markers
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formation by control platelets (before CABG)
was  la rge ly  inh ib i ted  wi th in  15  minutes ,
which  i s  wi th in  the  ha l f - l i fe  of  asp i r in  in
b lood .  In  con t ras t ,  p la te le t s  f rom pa t ien t s
after CABG revealed a significantly delayed
inh ib i t ion  of  cyc looxygenase  by  asp i r in ,
probably not  a l lowing for  re levant  p la te le t
inh ib i t ion  before  convers ion  of  asp i r in  to
salicylate. This observation may suggest that
asp i r in  res i s tance  can  be  overcome by  a
prolonged adminis t ra t ion ,  such as  repeated
doses per day (16).

Drug interact ion

Ibuprofen  or  indomethac in  g iven
concurrent ly  competes  wi th  aspi r in  for  the
active binding site on COX enzyme. NSAIDs,
unlike aspirin,  bind reversibly at  the active
s i te  o f  the  enzyme,  usua l ly  depress ing
platelet thromboxane formation to the degree
that platelet function is impaired for only a
por t ion  of  the  dos ing  in te rva l .  When
co-adminis te red  wi th  asp i r in ,  NSAIDs
competitively inhibit the access of aspirin to
the  acetyla t ion s i te  in  the  pla te le t  COX-1.
This interact ion may be cl inical ly relevant ,
because  p la te le t  aggrega t ion  may  be
sustained through the thromboxane pathway
even if only 10 to 15 percent of the platelets
remain functional.  The inhibitory effects of
da i ly  low-dose  asp i r in  on  p la te le t s  a re
competitively inhibited by the prolonged use
of  mul t ip le  dai ly  doses  of  ibuprofen,  even
when aspirin is administered before the first
dose of the NSAID (20).

Dose  o f  asp ir in

Single oral doses of 5 to 100 mg of aspirin
result in dose-dependent inhibition of platelet
cyclooxygenase activity, with 100 mg almost

for  ox ida t ive  s t ress  and  known p la te le t
ac t iva tors  8 - i sopros tane  and  l ip id
perox ida t ion  produc ts  were  s ign i f ican t ly
higher  in  aspi r in-res is tant  individuals .  The
same study found that differences in COX-1
and  COX-2 express ion  or  a  nove l  p la te le t
COX-1 single nucleotide polymorphism (SNP)
and  the  P1A/A2 SNP were  unre la ted  to
aspir in-resis tance (12).

( i i )  Biosynthes i s  o f  th romboxane  A 2

(TXA2) via the COX-2 pathway is known to
occur in macrophages and the related cel ls
that differentiate from circulating monocytes.
These cells are the principal non-platelet site
of  TXA 2 b iosynthes i s  which  would  remain
unaf fec ted  by  low dose  asp i r in .  The
format ion  of  TXA 2 f rom ce l l s  in  the
monocyte -macrophage  ce l l  l ine  cou ld
potent ia l ly  occur  in  c i rcula t ing monocytes ,
pu lmonary  macrophages ,  vascu la r  p laque ,
or  any  o ther  s i t e  o f  smoking- induced
inflammation (18).

( i i i )  Inc reased  p la te le t  ac t iv i ty  due  to
elevated levels of von Willebrand factor, ADP,
for example, following myocardial infarction
(7, 19).

( iv)  Increased sensit ivi ty of  platelets  to
collagen, epinephrine (7,  19).

Increased  turnover  o f  p la te le t s

Increased  p la te le t  tu rn  over  has  been
observed  fo l lowing  coronary  a r te ry  bypass
gra f t ing .  The  i r revers ib le  ace ty la t ion  of  a
specific serine moiety (position 530) of COX-
1 by aspirin needs to proceed at a high rate,
because  the  p lasma ha l f - l i fe  o f  asp i r in
i s  shor t  (20  minutes ) .  In  the  s tudy  by
Zimmermann e t  a l ,  (16)  th romboxane
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complete ly  suppress ing the  b iosynthes is  of
thromboxane A 2 in  normal  subjec ts  and in
pa t ien t s  wi th  a therosc le ro t ic  vascu la r
disease. Because of the permanent nature of
asp i r in - induced  inac t iva t ion  of  p la te le t
pros taglandin  G/H synthase ,  the  inhib i tory
ef fec t  o f  repea ted  da i ly  doses  be low i s
cumula t ive .  Thus ,  the  da i ly  adminis t ra t ion
of 30 to 50 mg of aspirin results in virtually
complete suppression of platelet thromboxane
biosynthesis after 7 to 10 days. With respect
to  the  mos t  e f fec t ive  dose  of  asp i r in  fo r
patients with cerebrovascular disease, direct
compar i sons  revea led  no  d i f fe rences  in
efficacy between doses of 300 and 1200 mg
dai ly  or  be tween doses  of  30  and 283 mg
daily, although a small difference may have
been missed because of  the l imited sample
s ize .

Evidence supports the choice of a daily
dose of 75 to 100 mg for the prevention of
a r te r ia l  th romboembol i sm in  a l l  h igh- r i sk
situations. This recommendation is based on
the  fo l lowing  cons idera t ions :  th i s  dose  o f
aspirin is somewhat in excess of the lowest
amount  needed  to  suppress  th romboxane-
dependent platelet activation; three separate,
placebo-controlled trials of daily doses of 75
mg have  been  comple ted  involv ing  more
than  4000  pa t ien t s  wi th  ca rd iovascu la r  o r
cerebrovascu la r  d i sease ,  wi th  cons i s ten t ly
pos i t ive  resu l t s .  Unbiased ,  ind i rec t
comparisons of different aspirin regimens do
not  demons t ra te  a  l a rger  e f fec t  o f  h igher
doses and, in fact, suggest that the opposite
may be  t rue .  Because  doses  lower  than  2
mg per kilogram of body weight per day may
take a few days to exert their full antiplatelet
effect ,  t reatment should be ini t iated with a
higher dose (such as a single adult tablet of
300  to  325  mg or  two to  th ree  ch i ldren’s

tab le t s  o f  75  to  100  mg)  when  immedia te
suppression of platelet activation is desirable,
as  in  the ini t ia l  t reatment  of  pat ients  with
acute myocardial infarction, unstable angina,
or  c rescendo  t rans ien t  ce rebra l  i schemic
a t t a c k s .

There  i s  ev idence ,  however ,  tha t  doses
of approximately 300 mg/d produce fewer GI
side effects than doses of approximately 1,200
mg/d .  There  i s  a l so  some ev idence  tha t  a
dose of 30 mg/d produces fewer side effects
than 283 mg/d (21).

C o - m o r b i d i t i e s

( i)  Hypercholesterolemia :  A significant
cor re la t ion  has  been  shown be tween  to ta l
se rum choles te ro l  o r  LDL choles te ro l  and
the  amount  o f  th rombin  genera ted  a f te r
asp i r in  t rea tment .  In  sub jec t s  wi th  h igh
blood cholesterol levels, thrombin generation
was  no t  a f fec ted  by  asp i r in .  Blun t ing  of
asp i r in  response  in  hypercholes te ro lemia
might  be  exp la ined  by  ( i )  a l t e ra t ions  in
platelet lipid-protein matrix that render their
membrane  pro te ins  l ess  access ib le  fo r
ace ty la t ion  by  asp i r in  and  ( i i )  changes  in
compos i t ion  and  s t ruc ture  o f  p lasma
l ipopro te ins  tha t  d imin ish  the  chance  of
aspir in to interact  with prothrombin (22) .

However ,  in  ano ther  s tudy  of  asp i r in
resistance done in diabetic patients platelet
aggregat ion corre la ted with  HDL such that
pa t ien t s  wi th  low HDL leve l s  were  more
l ike ly  to  be  asp i r in  sens i t ive  .But  asp i r in
res i s tance  (AR)  was  no t  re la ted  to  to ta l
cholesterol (23).

(ii)  Diabetes mellitus :  Although aspirin
is the most commonly used antiplatelet agent
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among d iabet ics  everyday c l in ica l  prac t ice
shows  tha t  an t ip la te le t  pharmacolog ica l
approach may not always be efficient enough
in  people  wi th  d iabetes .  Diabet ic  p la te le ts
respond  more  f requent ly  even  to  sub-
threshold stimuli ,  sooner become exhausted,
consumed and  f ina l ly  hyposens i t ive ,  thus
cont r ibu t ing  to  acce le ra ted  th rombopoes i s
and release of fresh hyperactive platelets. A
study among 203 diabetic patients (both type
1  and  2  Diabe tes  Mel l i tus )  found  s imi la r
prevalence of AR .Aspirin resistance was not
re la ted  to  age ,  g lycohaemoglob in ,  to ta l
choles te ro l ,  o r  a  h i s tory  of  card iovascular
d i sease .  Female  gender  was  a  s t rong
independent  predic tor  of  aspi r in  res is tance
in patients with type 1 diabetes (23).

The effect of increasing doses of aspirin
has been studied among 102 type 2 diabetic
patients using the platelet function analyzer
(PFA)-100. Although, a daily dose of 100 mg
aspirin effectively inhibited platelet function
in  a  major i ty  o f  d iabe t ics ,  a  cons iderab le
propor t ion  of  pa t ien t s  showed a  g rea te r
pla te le t  inhibi t ion with  the  use  of  300 mg
aspirin (24).

Other  fac tors

(i) Like for all the other drugs compliance
i s  one  of  the  major  fac tors  de te rmin ing
the  success  o f  asp i r in  therapy .  Older  age
and  use  o f  h igher  doses  o f  asp i r in  a re
independent risk factors for non compliance
(25).

( i i )  Aspir in  res is tance is  more  common
in smokers .  Smoking is  associated with an
increased r isk of  myocardial  infarct ion and
sudden  dea th .  P la te le t  ac t iva t ion  and
thrombos is  a t  s i t es  o f  vesse l  s tenos i s  and

in jury  o r  p laque  d i s rup t ion  p lay  a  c ruc ia l
role in these acute coronary events. Smoking
acu te ly  increases  p la te le t  th rombus
formation on arterial media wall (simulating
deep ar ter ial  injury)  exposed to circulat ing
blood under rheological conditions associated
wi th  vesse l  s tenos is .  Aspi r in  inh ib i t ion  of
platelet cyclooxygenase may not be sufficient
to  p reven t  the  acu te  inc rease  in  p la te le t
th rombus  format ion  a f te r  smoking .  This
increase  in  p la te le t  th rombus  format ion  i s
assoc ia ted  wi th  an  enhanced  aggrega t ion
response  to  th rombin .  The  acu te  increase
in  p la te le t  th rombus  format ion  a f te r
smoking  could  be  re la ted  to  the  increased
epinephrine level, which can enhance platelet
aggrega t ion  desp i te  asp i r in  t rea tment  (26 ,
27, 28).

( i i i )  Upr igh t  pos ture  and  maximal
exerc i se  inc rease  p la te le t  aggrega t ion .
Individuals who are aspirin sensitive at rest
might  have  exerc i se  induced  p la te le t
ac t iva t ion  which  i s  res i s tan t  to  asp i r in
(29,30).

( iv)  Enter ic  coated aspir in  formulat ions
have been considered as a factor for aspirin
resistance. The lower bioavailability and poor
absorp t ion  f rom the  h igher  pH of  smal l
in tes t ine  may resu l t  in  inadequate  p la te le t
inh ib i t ion .  However  there  a re  s tud ies  to
prove the contrary as well (31, 32).

Laboratory  assessment  o f  asp ir in  res i s tance

In terms of laboratory assays, aspirin has
varying ef fec ts .  I t  does  not  a f fec t  p la te le t
count, prothrombin time, or activated partial
th romboplas t in  t ime .  The  b leed ing  t ime  i s
no t  sens i t ive  o r  spec i f ic ,  and  i t  does  no t
necessar i ly  re f lec t  the  r i sk  o r  sever i ty  o f
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surgical bleeding and has no clinical util i ty
(33) .  P la te le t  aggregomet ry  p red ic tab ly
shows  an  absen t  response  to  the  agonis t
arachidonic acid and may also show changes
in  the  response  to  adenos ine  d iphospha te .
F low cy tomet ry  i s  somet imes  usefu l  to
conf i rm p la te le t  ac t iva t ion .  The  c l in ica l
u t i l i ty  o f  bo th  s tandard  aggregomet ry  and
f low cy tomet ry  i s  l imi ted ,  however .  Both
assays  a re  t echnolog ica l ly  in tens ive  and
expens ive  and  requ i re  h igh ly  t ra ined
labora tory  personne l .  In  add i t ion ,  the
resu l t s  o f  bo th  assays  a re  sub jec t  to
interpretat ion.  Further,  assay results  do not
necessa r i ly  cor re la te  wel l  wi th  c l in ica l
outcomes (34).

There is no gold-standard laboratory test
fo r  assess ing  p la te le t  func t ion ,  a l though
standard platelet  aggregometry is  the assay
against  which al l  others are compared.  The
newer assays include the following :

PFA-100 (platelet function analyzer)  has
been  approved  by  the  US Food  and  Drug
Adminis t ra t ion  (FDA)-  to  de tec t  p la te le t
dysfunc t ion ,  von  Wi l lebrand  d i sease ,  and
aspirin-induced platelet inhibition (35). It is
an  in  v i t ro  quant i t a t ive  measurement  o f
p la te le t  adhes ion  and  aggrega t ion  tha t
requires whole blood collected in 3.8% sodium
ci t ra te .  As  wi th  any  labora tory  tes t ,  there
are limitations to the PFA-100. Among them
are  tha t  an  incorrec t  c i t ra te  concent ra t ion ,
ie ,  3 .2%,  may shor ten  c losure  t ime .  Also ,
the cut-off value to determine ASA sensitivity
is poorly defined (35).

VerifyNow Aspirin Assay was previously
marke ted  as  the  Ultegra  Rapid  Func t ion
Pla te le t  Assay  –  asp i rn(36) .  I t  i s  FDA-

approved ‘to aid in the detection of platelet
dysfunct ion due to  aspir in  ingest ion’ .  I t  i s
an  in  v i t ro  semiquant i t a t ive  measurement
of  asp i r in  dependent  aggrega t ion  tha t
requires whole blood collected in 3.2% sodium
citrate.  There are primarily 2 l imitations to
the  Ver i fyNow Asp ir in  Assay .  The  f i r s t  i s
that, according to the manufacturer, this test
cannot  be  used  in  pa t ien t s  wi th  inher i t ed
platelet defects or in patients receiving many
other anti-platelet drugs. The second is that
the few evaluation studies to date are faulty.
In some studies, aspirin resistance has been
corre la ted  wi th  b iochemica l  card iovascular
in jury ,  bu t  the re  has  been  no  sys temat ic
follow-up of those patients – outcomes data
(36) .  In  those  s tud ies  tha t  d id  a t t empt  to
correlate test results with clinical outcomes,
there  were  confounding  var iab les ,  such  as
other  ant i-platelet  drugs (37).

Platelet Works is FDA-approved to detect
p la te le t  dys func t ion  due  to  inh ib i t ion
secondary to diet ,  ASA, and/or other drugs
(38 ,  39) .  I t  i s  an  in  v i t ro  quan t i t a t ive
measurement  o f  p la te le t  ac t iva t ion  tha t
requires whole blood collected in 3.2% sodium
cit ra te .  Platele t  Works  also has  l imita t ions
that  need to be addressed.  There is  a  very
short t ime allowed – 10 minutes – between
sample  co l lec t ion  and  assay .  Unacceptably
high false positive rate because of interference
by dietary substances such as chocolate and
red wine is  also a disadvantage.

Aspirin Works is FDA-approved to detect
ASA-induced  inh ib i t ion  of  Thromboxane
metabolites (40). It is an in vitro quantitative
measurement  o f  asp i r in  induced  inh ib i t ion
of TXA2 generat ion.  The assay requires  10
mL of  f resh ly  voided  ur ine  co l lec ted  in  a
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preserva t ive .  The  ur ine  sample  may  be
f rozen  for  assay  la te r .  The  tes t ,  e i the r  a
rad io- immunoassay  (RIA)  or  an  enzyme
immunoassay (ELA), measures levels of 11-
dihydro-thromboxane-B2,  a  re la t ively s table
breakdown produc t  o f  TXA 2.  The  assay
therefore indirectly measures in vivo activity
of TXA2.  Reduced levels  are interpreted as
due  to  ASA ef fec t .  There  a re  2  po ten t ia l
l imi ta t ions  wi th  the  Aspir in  Works  assay .
The  f i r s t  i s  tha t  re fe rence  ranges  o f  RIA
assays  d i f fe r  f rom those  of  EIA assays .
Similar to tests for lipid levels, the method
for a part icular  patient  should be the same
or the results may not be interpretable. The
second major possible l imitation is that the
in te rpre ta t ion  of  resu l t s ’  depends  on  a
demarca t ion  of  the  quar t i l es .  However ,
patients whose results comprised the second,
th i rd ,  and  four th  quar t i l es  appeared  to  be
d i f fe ren t  f rom pa t ien t s  in  the  con t ro l
population (40).

How to  dea l  wi th  ‘Aspir in  Res i s tance’

Although  severa l  s tud ies  have
documented  the  p resence  of  asp i r in
resistance,  i t  has been done using different
labora tory  methods  which  do not  corre la te
and  have  no t  been  s tandard ized .  Also  the
pa t ien t  popula t ion  in  the  s tud ies  was
heterogenous which makes generalization of
the findings difficult. So at present the best
option to deal with aspirin resistance would
be  to  t ry  to  cont ro l  the  revers ib le  fac tors
such as compliance, drug interactions, advice
smoking  cessa t ion ,  p roper  management  o f
co-morbid i t ies  and  use  of  h igher  doses  of
aspir in  (325 mg) dur ing an acute  coronary
event and following coronary revascularization
procedures .

However ,  in  h igh  r i sk  pa t ien t s  wi th
documented aspir in resis tance in whom the
revers ib le  fac tors  have  a l ready  been
considered and corrected,  the  next  sui table
opt ion  would  be  to  use  c lop idogre l .
Clopidogrel has been shown to be as effective
as  aspi r in  in  coronary  and cerebrovascular
d i seases .  The  combina t ion  of  bo th  the
antiplatelet drugs has been shown to be more
ef fec t ive  than  asp i r in  a lone  in  these
condi t ions .  However ,  the  combina t ion  of
clopidogrel  and aspir in  is  not  s ignif icant ly
more effective than aspirin alone in reducing
the rate of myocardial infarction, stroke, or
dea th  f rom card iovascu la r  causes  among
pat ien ts  wi th  s tab le  card iovascular  d isease
or multiple cardiovascular risk factors (41).
The efficacy of clopidogrel in patients with
aspir in  res is tance is  unclear .  The s tudy by
Eikelboom et al showed that clopidogrel has
enhanced antiplatelet effect in patients whose
platelets are least  inhibited by aspirin.  The
responsiveness  of  p la te le ts  to  thromboxane
was  not  reduced  but  the  response  to  ADP
was markedly diminished, more so compared
to aspir in sensi t ive platelets  (42).  However
a study by Lev et al (43), which was done in
pa t ien t s  undergoing  percu taneous  coronary
in te rven t ion ,  to  the  con t ra ry ,  showed
reduced  e f f icacy  of  c lop idogre l  in  asp i r in
resistant patients,  suggesting the occurrence
of  dua l  d rug  res i s tance .  In  add i t ion ,
res i s tance  to  c lop idogre l  has  a l so  been
reported (44).

Thus ,  i t  appears  tha t  i t  would  be
appropr ia te  to  p resc r ibe  asp i r in  to  a l l
pa t ien t s  a t  h igh  r i sk  o f  ca rd iovascu la r
disorder  unt i l  an  accura te  and inexpensive
lab  method  towards  assess ing  ‘asp i r in
resistance’ is  devised.
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