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el lo ev eryone, this is Sandeep Nathan f rom the Univ ersi ty of  Chicago recording 

the audio commentary to accompany the Opt imizing Protect ion For Non-ST 

Elev ation Acute Coronary Syndrome Pat ients wi th Ant iplatelet  Therapy,  A 

Visi t ing Professor CME Program. This is the program sponsored by PCME and 

supported by a generous grant  f rom Daiichi -Sankyo and El i  Li l ly.  For the purposes of  

this audio recording,  I  wi l l  refer to each one of  the sl ides by t i t le to minimize any 

confusion that  may ar ise i f  the sl ides get  shuf f led in the future. 

Okay,  so let  us begin.  The f i rst  sl ide is the Table of  Contents cov ering 

al l  of  the major sect ions.  You wi l l  not ice that  in the back-up sl ides there is also an 

addi t ional  sect ion on ant iplatelet  test ing that  you may wish to use some of  the sl ides 

f rom. So,  the f i rst  sl ide is a sort  of  setup sl ide looking at  the importance of  the 

platelet  in acute coronary syndromes, and there is a lot  of  bui ld on the sl ide,  so each 

one of  the rectangles detects boxes up here as you cl ick.  W hile this is sort  of  

represented as a wheel ,  I  think i t  is important to recognize that  there is considerable 

inter-relatedness between al l  of  these issues,  as wel l  as considerable ov erlaps,  so 

that  is probably how I  would present this:  that  high platelet  react iv ity is perhaps a 

quant i f iable and modif iable risk factor and al l  of  these other issues kind of  get  at  that  

central  scene.  

Al r ight ,  so the f i rst  sect ion is pathophysiology of  atherothrombosis and 

the f i rst  content  sl ide is atherothrombosis and i ts cl inical  manifestat ions.  W e al l  

recognize that  atherothrombosis represents a general ized disorder of  vascular 

st ructure and funct ion.  And in whi te are al l  of  the major manifestat ions of  

atherothrombosi s in the v arious v ascular beds.  Accompanying i t  in yel low is a l ist  of  

H
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many of  the therapeut ic modal it ies that  we employ in these di f ferent  v ascular 

terr i tor ies.  The nex t  sl ide is the role of  platelet  act iv at ion and aggregat ion.  Platelet  

act iv ation and aggregat ion,  of  course,  represent a central  ev ent  both in physiologic 

hemostasis,  as wel l  as pathologic thrombosi s.  This is a v ery complex  sl ide that  looks 

at  many of  the mechanisms by which platelets are act iv ated and aggregated.  Some of  

the key adhesiv e cel ls that  were proteins and receptors are highl ighted,  as wel l .  There 

is also ment ion of  some of  the pharmacologic compounds,  which we wi l l  get  into in 

greater detai l  in subsequent i l lustrat ions.  So,  I  think one of  the key issues to hi t  on 

this is that ,  whi le the glycoprotein I Ib/ I I Ia receptor serv es as the f inal  common 

pathway for platelet  aggregat ion v ia cross- l inking of  soluble f ibr inogen, there are a 

number of  adhesiv e receptors on the cel l  surface that  bind v arious l igands and may be 

therapeut ical ly modulated by the dif ferent  compounds shown here.  

The nex t  sl ide is the central  role of  platelets and the interact ion wi th 

coagulat ion in the genesis of  thrombosis and thrombin (which is shown at  the top of  

the sl ide) and i ts central  role in this and bind ing wi th PAR-1.  I t  is also the cross-ov er 

between the coagulat ion cascade and the platelet  cascade; but  v ery important ly, there 

is also the thromboxane prostanoid receptor,  labeled as TP, and the ADP P2Y12 

receptor,  both enormously important  in terms of  pharmacologic modulat ion wi th aspi r in 

and the P2Y12 inhibi tors,  respect iv ely. 

The nex t  sl ide introduces the sect ion on pharmacology of  ant iplatelet 

agents and the f i rst  i l lustrat ion si te of  action of  ant iplatelet  agents picks up where the 

pr ior i l lustrat ion lef t  of f . The v arious receptors and the pharmacologic agents that  bind 

these receptors are shown here.  P2Y12 inhib i tors bind to pyr idines l ike t ic lopidine,  

clopidogrel ,  and prasugrel ;  and non-thienopyridines P2Y12 inhibi tors,  l ike ticagrelor,  

bind the ADP P2Y12 receptor.  The PRT-128 compound may also bind this receptor.  

Thrombin,  of  course,  binds the PAR-1 and PAR-4 receptors and the thrombin receptor 

antagonist ,  the f i rst  of  which is SCH-530348,  blocks this process.  Aspi r in interferes 

wi th generat ion of  thromboxane A2 v ia the COX-1 pathway and arachidonic acid 

precursors.  And f inal ly the glycoprotein inhibitors subset  abcix imab, ept if ibat ide,  and 

t i rof iban,  block interact ion of  soluble f ibrinogen wi th the glycoprotein I Ib/ I I Ia receptor 

complex . 

The nex t  sl ide is a summary of  some of  the oral  ant iplatelet  agents that  

are av ailable now, as wel l  as future agents.  Aspi r in,  of  course,  is at  the top of  the l ist  

as a compound, as ment ioned earl ier,  that  blocks the generat ion of  thromboxane A2 

by interference wi th COX-1 pathway in the platelet .  Ticlopidine and clopidogrel  

represent compounds that  hav e been around a whi le as P2Y12 inhibi tors that  

i rrev ersibly bind this receptor and thereby reduce conf i rmat ion and act iv ation of  the 

glycoprotein I Ib/ I I Ia receptor complex ,  as wel l  as down-regulat ing the sensi t iv i ty of  

var ious other receptors.  Prasugrel  is the newest entry into this arena;  also,  an 

i rrev ersible thienopyridines P2Y12 inhibi tor.  T icagrelor,  represent ing a nov el  

compound that  we recent ly learned about in the PLATO study and a rev ersible agent,  

is the f i rst  oral  entry into the CPTP class of  agents,  the 

cyclopentyl t r iazolopyrimidines.  PRT-128 or el inogrel  is another rev ersible agent that  

is av ai lable both as an oral  and IV formulation,  and SCH-530348, at  the bot tom of  the 

sl ide,  is the f i rst  in class of  a thrombin receptor antagonist  that  binds PAR-1.  

The nex t  sl ide on pharmacokinet ic and pharmacodynamic propert ies of  

ant iplatelet  therapies summarizes some of  the key features of  clopidogrel  and 
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prasugrel  wi th respect  to metabol ism and binding,  onset  of  act ion,  etc. I  think the key 

point  to mention in the sl ide is that  both of  these compounds are inact iv e oral  pro-

drugs that  must  be metabol ized to thei r  act ive state v ia the f i rst -pass hepat ic 

pathways.  Clopidogrel  unfortunately has a remarkably inef f icient  conv ersion mul ti -step 

sequent ial  pathway that  requi res a number of  enzyme sets.  There is signi f icant  protein 

binding and delayed onset  of  act ion and signi f icant  interact ion wi th the cytochrome 

P450 2C19 al lele polymorphisms. Prasugrel ,  on the other hand, of fers much more 

complete bioav ai labi l i ty wi th l im ited protein b inding,  v ery rapid onset  of  act ion,  and,  

whi le i t is a pro-drug that  must  be metabol ized to i ts act iv e state,  the metabol ic 

pathway is more ef f icient  yielding a more act ive metabol i te and higher lev els of  

inhibi tion of  platelet  aggregat ion.  

The nex t  sl ide is sort  of  a summary of  wel l  over a decade of  data.  The 

ev olut ion of  ant iplatelet  therapy in acute coronary artery syndrome shows what we 

hav e accomplished as we hav e gone f rom placebo to aspi r in,  f rom aspi r in to dual  

ant iplatelet  therapy wi th clopidogrel ,  and then to dual  ant iplatelet  therapy wi th 

prasugrel .  We see a stai r-step reduct ion in ischemic events in high-r isk pat ients.  

Accompanying that ,  howev er,  is an uptake in major bleeding as we get  to higher and 

higher lev els of  platelet  inhibi tion.  

The nex t  sect ion is ef fect ive antiplatelet  agents on platelet  react iv i ty,  

and the f i rst  sl ide is a summary of  a number of  studies that  l ink high ex-v iv o platelet  

react iv i ty and ischemic events.  Now, preceding many of  these studies there was 

considerable debate as to whether platelet  react iv i ty or platelet  aggregat ion was a 

metric that  was a v alue in predict ing future ischemic events and,  more important ly,  

was this something that  was modi f iable wi th the goal  of  reducing ischemic ev ents.  I  

think we can say wi th conv iction that ,  based on the abundance of  retrospect iv e data 

and prospect iv e observ at ional  data,  that  the residual  platelet  react iv ity or high lev els 

of  aggregat ion post-t reatment real ly do const i tute a v ery signi f icant  and independent 

r isk for future ischemic ev ents in pat ients wi th high-r isk acute coronary syndrome who 

are undergoing PCI.  The key set  st i l l  ev olv ing,  of  course,  is whether this could be 

modif ied in a very del iberate and sort  of  logical  fashion to reduce the future r isk of  

ischemic ev ents.  

The nex t  sl ide on platelet  inhibit ion wi th ant iplatelet  therapies plots how 

platelet  inhibit ion in pat ients t reated wi th 300 of  clopidogrel  loading and 75 

maintenance; 600 of  clopidogrel  loading and 75 maintenance in prasugrel ,  60-mg 

loading 10-mg maintenance, and what we f ind is that  compared to ei ther dose of  

clopidogrel ,  prasugrel  of fers greater potency,  more rapid onset  of  platelet  inhibi tion,  

and more consistent  inhibi tion of  platelet  aggregat ion wi th only a v ery narrow wedge 

of  the populat ion manifest ing poor platelet  inhibi tory response.  

The nex t  sl ide is work f rom Samer Kabbani  and col leagues f rom some 

years ago in an era that  pre-dated drug-elut ing stents and,  ev en in the BMS era,  there 

was a clear demonstrat ion of  basel ine platelet  react iv i ty pre-PCI seeming to determine 

one-year outcomes fol lowing coronary stent ing.  In pat ients wi th high platelet  

react iv i ty,  at pret ty much ev ery time point ,  there was an access of  major adv erse 

cardiov ascular ev ents.  

The nex t  sl ide on platelet  react iv ity in cl inical  outcomes is a more 

contemporary analysis.  This is a subset  of  the EXCELSIOR data f rom Germany that  

looks at  residual  platelet  react iv i ty.  Now, the main thrust  of  this study was looking at  
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the cytochrome P450 CYP2C19 al lel ic var iance and residual  platelet  aggregat ion,  but  

this data v ery clearly shows that  higher residual  platelet  aggregat ion is associated 

wi th an excess of  MACE ev ents. 

The nex t  sl ide shows three cumulat ive f requency dist r ibut ion curv es 

which essent ial ly get  at  the same issue.  Higher lev els of  residual  platelet  aggregat ion 

in pat ients who are t reated wi th thienopyridines are associated wi th higher rates of  

stent  thrombosis periprocedural  myocardial  infarct ion,  as wel l  as long-term post-PCI 

ischemic ev ents.  You may wish to present on ly a port ion of  this or none of  i t at  al l ,  

depending on your t ime constraints and your audience.  

The nex t  sl ide is inhibi tion of  ADP-induced platelet  aggregat ion using 

various loading and maintenance doses of  clopidogrel  and prasugrel .  So,  i f  you look 

across the top you hav e clopidogrel  and prasugrel ,  and across the side you hav e got  

loading doses and maintenance doses and so,  certainly,  600-mg of  clopidogrel  y ields 

more platelet  inhibi tion than 300-mg at  least  in the short- term, and 150 of  

maintenance dose clopidogrel  is more ef fect ive than 75-mg, at  least  wi th respect  to 

platelet  aggregat ion parameters.  But ,  compared to any dose of  clopidogrel ,  prasugrel  

is associated wi th greater lev els of  platelet  inhibi t ion,  both in terms of  the acute load,  

as wel l  as the maintenance.  

And in the nex t  sl ide,  impact  of  prasugrel  v ersus clopidogrel  on platelet  

inhibi tion,  we see the data f rom PRINCIPLE TIMI 44,  which is a relat iv ely small , but  

very important  crossov er study that  looked at  the v arious permutat ions of  clopidogrel  

and prasugrel  loading and maintenance doses.  The f i rst  set  of  graphs shows 6 hours 

post  load of  platelet  inhibi tion in pat ients receiv ing 600 of  clopidogrel  v ersus 60 of  

prasugrel ,  and there is more than double the ef fect  wi th respect  to inhibi t ion of  

platelet  aggregat ion to 20-micromolar ADP st imulat ion.  And the same is t rue wi th a 

10-mg maintenance dose of  prasugrel  v ersus a 150-mg maintenance dose of  

clopidogrel ,  again more sustained and robust  platelet  inhibi t ion as seen wi th prasugrel  

at  both t ime points.  

The nex t  sect ion is ef f icacy of  ant iplatelet  agents and the f i rst  sl ide is 

the ef fect  of  aspi r in dose on secondary r isk reduct ion in pat ients wi th known v ascular 

disease.  This is a sl ide that  I  think is fami l iar to ev erybody.  I t  is f rom the 

Ant i thrombot ic Trial ists’ Col laborat ion analysis of  about 65 t r ials of  var ious doses of  

aspi r in in pat ients wi th known v ascular disease and the upshot of  this t r ial  or this 

analysi s is that  any dose of  aspi r in abov e 75 yields comparable r isk reduct ion in the 

secondary prev ent ion populat ion.  At  less than 75,  there is,  in broad terms, di rect ional  

consistency wi th al l  of  the other groups of  aspi r in doses.  Howev er,  the conf idence 

interv al is real ly qui te wide and starts to ov erlap the l ine of  uni ty, so any dose abov e 

75 in Europe and any dose abov e 81 in the Uni ted States is associated wi th 

comparable protect ion secondary MACE ev ents in pat ients wi th known v ascular 

disease.  

The nex t  sl ide is also famil iar, I  am sure,  to ev erybody.  This is a top l ine 

analysi s of  CURE. CURE was a comparison of  aspi r in and placebo v ersus aspi r in and 

clopidogrel .  Clopidogrel  administered as a 300-mg loading dose and 75-mg dai ly 

thereaf ter in 12,562 pat ients wi th acute coronary syndromes present ing wi thin 24 

hours of  onset  of  ischemic tight  chest  pain.  There was a 20-percent  r isk reduct ion in 

favor of  dual  ant iplatelet therapy and that  benef i t does start  ear ly and i t  persisted for 

the durat ion of  the 12-month fol low-up period.  In the nex t  sl ide,  we see the CURE PCI 
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sub-study,  which again showed that  there was benef i t  of  ear ly use of  dual  ant iplatelet  

therapy.  Now, remember that  only about a thi rd of  these pat ients in the ov eral l  

populat ion underwent PCI in CURE. The major i ty of  them (two thi rds or so) were 

medically managed. W hereas a 20-percent  re lat ive risk reduct ion ev ent  was seen in 

the ov eral l  populat ion,  perhaps a more robust  31-percent  relat iv e r isk reduct ion was 

seen in the PCI populat ion of  CURE. 

The nex t  sl ide looks at  the CHARISMA data.  CHARISMA was a large 

study looking at  the v alue of  ex tended dual  ant iplatelet  therapy in sort  of  a mixed 

populat ion,  both pr imary and secondary prevent ion populat ions were included in 

CHARISMA. The pr imary prev ent ion populat ion was enriched on the basis of  mul t iple 

r isk factors and the secondary r isk reduct ion populat ion had qual i f ying coronary artery 

disease,  cerebrov ascular disease,  or peripheral  arter ial  disease ev ents in thei r  past .  

The ov eral l  populat ion did not  benef i t in a stat ist ical ly signif icant  fashion.  Howev er, i f  

you look at  the pre-speci f ied subgroups,  at  the top of  this pictogram is the secondary 

prev ent ion populat ion post ing at  12-percent  relat iv e r isk reduct ion in ischemic events 

wi th dual  ant iplatelet  therapy wi th a narrowly  signi f icant  P-v alue.  The pr imary 

prev ent ion populat ion,  of  course,  did not  ev idence any benef i t  whatsoev er wi th dual  

ant iplatelet  therapy.  

The nex t  two sl ides looked at  post-hoc analysis f rom CHARISMA. The 

nex t  sl ide is the CHARISMA post-hoc analysis of  pat ients wi th pr ior myocardial  

infarct ion showing that  i f  you had a pr ior MI you certainly did hav e signi f icant  benef it  

f rom dual  ant iplatelet  therapy.  Again,  al l  of  these post-hoc sl ides are only useful  for 

hypothesi s generat ion,  but  I  think i t  bears ment ion that  in this sl ide and the fol lowing 

sl ide,  which looks at  pat ients wi thout  pr ior myocardial  infarct ion,  there does appear to 

be a benef icial  benef i t  on the basi s of  the type and amount of  v ascular disease you 

had in your past  hi story.  

The nex t  sl ide is the design of  TRITON TIMI 38,  which is publ ished 

recent ly in the New England Journal.  In TRITON, 13,600 or so pat ients wi th high-r isk 

acute coronary syndrome, ei ther non-ST elevat ion acute coronary syndrome or ST 

elev at ion MI,  scheduled to undergo PCI were randomized in a double-bl ind fashion to 

clopidogrel  administered as a 300-mg load and 75-mg dai ly thereaf ter versus 

prasugrel  60-mg as a load and 10-mg dai ly thereaf ter.  They were fol lowed for median 

durat ion of  12 months.  The pr imary and co-pr imary endpoints were shown on the 

sl ide.  

The nex t  sl ide shows the balance of  safety and ef f icacy in TRITON TIMI-

38 and i t  puts on the same scale the occurrence of  the ischemic ev ents,  as wel l  as the 

TIMI major non-CABG bleeds.  There was a 19-percent  relat iv e risk reduct ion in 

ischemic ev ents in pat ients t reated wi th prasugrel  v ersus clopidogrel  fol lowing 

percutaneous coronary interv ent ion,  but  this is balanced, i f  you wi l l ,  wi th a modest  

increase in bleeding.  I  think i t is important  to mention in the interest  of  fai r-balance 

that ,  whi le the absolute increase in bleeding is relat iv ely small , there were a number 

of  l i f e-threatening bleeds that  were seen in the prasugrel - t reated pat ients including a 

smal l ,  but  stat ist ical ly signif icant ,  uptake in fatal  bleeding,  which rose f rom 0.1-

percent  in the clopidogrel - t reated pat ients to 0.4-percent  in the prasugrel  t reated 

pat ients.  

The nex t  sl ide shows the stent  thrombosi s analysis f rom TRITON, which 

demonstrates that  prasugrel  certainly did decrease,  in a v ery substant ial  and cl inical ly 
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meaningful  fashion,  the incidence of  stent  thrombosis compared wi th clopidogrel .  

The nex t  sl ide,  TRITON TIMI-38 net  cl inical  benef i t , breaks out  some of  

the high-r isk subgroups of  interest .  So,  in the post-hoc analysis of  TRITON, three key 

subgroups were ident i f ied that  perhaps meri t  greater caut ion when considering dual  

ant iplatelet  therapy.  Those are pat ients wi th pr ior st roke or TIA,  pat ients greater than 

the age of  75,  and pat ients of  low body weight ,  less than 60-kg.  The key group of  

interest ,  I  think,  among these are the pat ients wi th pr ior st roke and TIA who did not  

deriv e any signi f icant  cl inical  benef i t , but  certainly did hav e a higher r isk of  bleeding,  

including intracranial  hemorrhage, when t reated wi th prasugrel  v ersus clopidogrel .  In 

the other two groups,  the elderly pat ients and the pat ients below 60-kg body weight ,  

there was nei ther cl inical  benef it  nor net  cl inical  harm, and so caut ion needs to be 

exercised when considering TAPT in these groups.  

The nex t  sev eral sl ides address the persist ing concern of  durat ion of  

dual  ant iplatelet  therapies in pat ients undergoing drug-elut ing stent  implantat ion.  

Sl ides 32 and 33 in this deck are deriv ed f rom the Duke LANDMARK analysi s and 

essent ial ly i l lustrate that  the lowest  rates of  ev ents in pat ients in the Duke data bank 

analyzed in the contex t  of  a LANDMARK analysis were in the groups of  pat ients who 

receiv ed a drug-elut ing stent  and were able to complete an ex tended period of  dual  

ant iplatelet  therapy.  In the interest  of  fai r-balance,  again,  I  think i t  is important  to 

ment ion that  numerous biases are bui l t  into any LANDMARK analysis,  and this is no 

dif ferent .  

And indeed, i f  we go to the nex t  sl ide,  we see sort  of  a counterpoint  to 

that .  This is the data f rom a v ery large DES registry experience,  inclusiv e of  3,000 

pat ients and 5,400 t reated lesions.  This is a sl ide t i t led “DES thrombosis and durat ion 

of  thienopyridine therapy.” And what the inv est igators found was that  al though stent  

thrombosis did certainly happen wi th some f requency in the f i rst  year (about 1.9-

percent),  the major i ty of  this was loaded wi th in the f i rst  six months.  From the 6-month 

t ime point  unt i l  the conclusion of  this study at  18 months fol low-up,  only an addi t ional  

4.5-percent  stent  thrombosi s actual ly happened. So,  wi thin the f i rst  180 days,  1.4-

percent  stent  thrombosis;  f rom 180 days al l  the way out  to 18 months,  an addi t ional  

0.5-percent  stent  thrombosi s.  And so this sl ide,  as wel l  as the fol lowing sl ide t i t led 

“Cumulat ive hazard for stent  thrombosis,”  i l lustrate that  wi thin the f i rst  6 months,  dual  

ant iplatelet  therapy was ex traordinari ly important ,  at  least  on the basi s of  this 

analysi s.  I t  is arguable how much dual  ant iplatelet  therapy f rom the 6- to 18-month 

t ime f rame is needed to prev ent stent  thrombosi s.  

The nex t  sl ide on early discont inuat ion of  ant iplatelet  therapy shows an 

important  r isk factor for stent  thrombosis.  I t  ref lects the f indings f rom Lakov ou and 

col leagues publ ished in JAMA  a couple of  years ago.  And this i s a f inding that  has 

been echoed by a number of  other inv est igators.  Premature discont inuat ion of  dual  

ant iplatelet  therapies is associated wi th an ex traordinari ly high r isk of  stent  

thrombosis,  compared to al l  of  the other r isk factors that  hav e been ident i f ied.  I t  

appears to be the number one reason for stent  thrombosis,  at  least  early af ter DES 

implantat ion. 

Howev er,  i f  you look at  the nex t sl ide,  which is “Percent  of  stent  

thrombosis not  at t r ibutable to clopidogrel  discont inuat ion,” a signi f icant  number of  

them also you hav e been unrelated to the considerat ion of  DAPT discont inuat ion.  So,  

DAPT cont inuat ion,  at  least  in the early t ime f rame and perhaps for an ex tended 
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period of  t ime, is certainly important  post-DES implantat ion.  But , there are other 

factors at  play here as wel l .  

The nex t  sl ide on mortal i ty fol lowing PCI for ACS by clopidogrel  use 

suggests that  populat ion mortal i ty and nonfatal  morbid ev ents seem to r ise qui te 

signi f icant ly once clopidogrel  is discont inued. 

The nex t  ser ies of  sl ides introduces this issue of  interact ion wi th the 

proton pump inhibitors in pat ients t reated wi th dual  ant iplatelet  therapy.  These data 

are v ery much in ev olut ion,  and there is real ly an ex tensiv e l ist  of  studies that  hav e 

looked at  this and I  think in fai rness i t  should be ment ioned that  there are a lot  of  

conf l icting data.  I t  is wel l  beyond the scope of  this program to parcel  al l  of  that  data 

and t ry to f igure out  where the agreement and disagreement is.  

The nex t  two sl ides,  start ing wi th impact  to PPI and platelet  response to 

clopidogrel ,  and then the fol lowing sl ide on PPI and clopidogrel ,  summarize where we 

were unt i l  v ery recent ly wi th this issue.  The f i rst  sl ide looks at  platelet  aggregat ion 

wi th v ar ious PPIs,  and the upshot of  this is that  omeprazole is most  l ikely to interfere 

wi th the therapeut ic platelet  inhibi tion that  we are str iv ing for wi th dual  ant iplatelet  

therapy.  Pantoprazole and esomeprazole do not  interfere wi th platelet  inhibi t ion in this 

analysi s.  

The nex t  sl ide is f rom the Canadian Medical  Associat ion Journal  

publ ished earl ier this year and looks at  PPIs,  c lopidogrel ,  and MACE. Al l  of  the key 

interact ions are highl ighted in yel low wi th boxes around them. Current  use of  PPIs did 

seem to increase the r isk of  major adv erse cardiov ascular ev ents in this analysi s.  

Al though, pantoprazole seems to be the only “safe” PPI.  The other PPIs that  were 

ev aluated,  omeprazole,  lansoprazole,  and rabeprazole,  al l  seem to increase major 

adv erse cardiov ascular ev ents.  More recent ly ,  howev er,  we hav e learned f rom 

TRITON TIMI 38,  PRINCIPLE-TIMI 44,  and f rom the COGENT study,  that  perhaps the 

hazard associated wi th PPI use in DAPT pat ients was ov erstated.  

The nex t  sl ide on the inf luence of  PPI use on ant iplatelet  drugs shows 

the data f rom PRINCIPLE-TIMI 44 and TRITON TIMI 38.  W hether on clopidogrel  or 

prasugrel ,  there appears to be no interact ion wi th respect  to major adv erse 

cardiov ascular ev ents (at  least  cl inical  events).  The PRINCIPLE-TIMI 44 data would 

suggest  that  perhaps there is an impact  on platelet  aggregat ion,  but  i t  does not  seem 

to t ranslate in the larger TRITON analysis.  

And so,  the nex t  sl ide on the TRITON TIMI 38 PPI sub-study talks in a 

l i tt le bit  more detai l  of  hazard rat ios and conf idence interv als and again demonstrates 

that  there appears to be no signi f icant  dif ference wi th respect  to cl inical ev ents in 

pat ients on PPI and DAPT. 

The nex t  sl ide again is on impact  of  ant iplatelet  agents and PPIs on 

outcomes f rom TRITON-TIMI 38.  The sl ide breaks out  the MACE composi te wi th 

respect  to al l  of  i ts components,  showing that  most  of  the point  est imates straddled 

the l ine of  uni ty wi th wide conf idence interv als.  

And the f inal  sl ide of  the sect ion is data f rom COGENT, recent ly 

presented by Deepak Bhatt  at  TCT. I t  again shows the prospect iv e assessment of  

omeprazole and clopidogrel .  Not  only did PPI (represented here by omeprazole) not  

increase cardiov ascular ev ents,  they substant ial ly reduced gastrointest inal  ev ents.  
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So, to summarize this sect ion,  there is remarkable similar i ty in this area wi th an 

earl ier concern about a stat in DAPT interact ion,  which ul t imately was laid to rest .  

The nex t  sect ion on dosing of  ant iplatelet  agents begins wi th the sl ide 

f rom ALBION, higher lev els of  inhibi tion of  platelet  aggregat ion suggest ing a dose-

ef fect  relat ionship.  This compares 300,  600,  and 900-mg of  clopidogrel  administered 

as a loading dose.  The upshot of  this is that  ei ther 600 or 900-mg yields more rapid 

and higher lev els of  immediate platelet  inhibit ion than 300-mg. If  a higher 

maintenance dose of  clopidogrel  is not  inst i tuted,  howev er,  presumably al l  these 

curv es wi l l  eventual ly re-conv erge on 75-mg maintenance therapy.  But ,  at  least  in the 

immediate peri -PCI period,  there appears to be v alue in a higher loading dose of  

clopidogrel .  

The nex t  sl ide is data f rom the PREPAIR randomized study looking at  

600-mg as a double loading strategy.  600-mg seems to dr iv e down non-response, 

def ined v ariably in the f i rst  graph as less than 10-percent  response, less than 20-

percent ,  less than 40-percent  suppression of  20-micromolar ADP induced aggregat ion.  

Late aggregat ion also seems to be enhanced in pat ients t reated wi th a conv ent ional  

st rategy of  300-mg the day before PCI or 600-mg greater than 2 hours before PCI v s 

the 600-mg double- load group represented by orange. So,  to be clear about this,  

pat ients in this study who receiv ed ei ther of  the two conv ent ional  st rategies that  are 

widely implemented real ly had comparable levels of  platelet  aggregat ion at  the t ime of  

PCI v s those who receiv ed 600-mg the day before PCI,  as wel l  as on the morning of  

PCI at  least  2 hours pr ior to assessment of  platelet  aggregat ion.  

The nex t  sl ide is work f rom Bonello and col leagues that  was also 

publ ished last  year.  I t  looks at  a v ast  guided strategy for reducing a hypo-response or 

resi stance to clopidogrel .  In this study,  ev eryone receiv ed 600-mg of  clopidogrel  24 

hours pr ior to test ing.  Then, they were randomized to a control  group v s a VASP-

guided therapy group,  i f  they were deemed nonresponsiv e to thei r  f i rst  load of  600-

mg. Non-responsiv e in the study was a VASP rat io of  greater than 50-percent .  

Pat ients in the guided arm could receiv e up to three more loading dose of  clopidogrel  

to make a total of  2.4-gm of  clopidogrel ,  af ter which they were cont inued on standard 

therapy.  At  30-day fol low-up,  as you can see in the second hal f  of  this sl ide,  there 

were signi f icant ly fewer major adv erse cardiovascular ev ents in pat ients who 

underwent VASP-guided loading of  clopidogrel ,  or rather reloading of  clopidogrel .  

Very interest ingly,  in this admit tedly small  study,  in a total  of  162 pat ients there was 

no increase in major or minor bleeding.  For a more detai led explanat ion of  VASP 

phosphorylat ion or v asodi lator-st imulated phosphoprotein phosphorylat ion,  there are 

sl ides in the backup deck,  as there are for l ight- t ransmission aggregometry and 

Verif yNow.  

The nex t  sl ide is the pr imary endpoint  of  OPTIMUS. OPTIMUS was a 

study that  looked at  the v alue of  a higher maintenance dose of  clopidogrel ,  150-mg v s 

the standard 75-mg in diabet ic pat ients who had responded in subopt imal  fashion to a 

standard loading dose.  In this study,  pat ients who were non-responders or hypo-

responders to clopidogrel ,  about 64 type 2 di abet ic pat ients,  were screened to get  the 

40 pat ients that  were actual ly randomized in the study.  The standard dose group 

cont inued for two months on 75-mg wi th assessment of  platelet  inhibit ion at  t ime 0.1,  

30 days later at  t ime 0.2,  and then 30 days later at  t ime 0.3.  The high-dose group 

receiv ed 150-mg of  maintenance dose clopidogrel .  As you can here,  platelet  inhibi t ion 
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was dr iv en of f  in those pat ients who receiv ed 150,  but  as soon as they were crossed 

back ov er between t ime 0.2 and 0.3 to standard dose platelet  inhibi tion,  they went 

r ight  back to normal  or right  back to thei r  basel ine.  Despi te the improv ed response in 

the 150-arm of  the non-responders,  approx imately 60-percent  of  these pat ients on 

150-mg maintenance therapy st i l l  manifested subopt imal  response.  

The nex t  sl ide shows the study design for the recent ly presented OASIS-

7 t r ial .  This is a v ery large mul tinat ional  study looking at  pat ients wi th high-r isk 

unstable angina,  non-ST elev ation acute coronary syndromes, as wel l  as stent  implant  

for an early invasiv e strategy.  These pat ients were randomized in a two-by-two 

factor ial  randomization to high-dose clopidogrel ,  600-mg as a load,  150-mg on days 2 

through 7,  and 75-mg dai ly thereaf ter for the durat ion of  the 30-day period v s the 

standard dose clopidogrel ,  a second factor ial randomizat ion to a ful l  st rength v s a 

low-dose aspi r in af ter at  least  one dose of  300-mg or more of  aspi r in.  The pr imary 

ef f icacy and safety outcomes are shown on the sl ide.  

In the nex t  sl ide,  “Comparison of  clopidogrel  dosing:  Primary outcome 

and components,”  the ov eral l  cohort  did not  do any bet ter wi th high-dose clopidogrel .  

Howev er,  the pre-speci f ied PCI cohort  (comprised of  the major i ty of  the pat ients – 

17,200 of  the 25,000 who underwent PCI – clearly did do bet ter wi th respect  to 

myocardial  infarct ion,  as wel l  as the ov eral l  composi te,  and this is dr iv en,  not  

surpr isingly,  in part  by a reduct ion in stent  thrombosis.  The non-PCI cohort  did just  as 

wel l  wi th the standard dose of  clopidogrel  as the high-dose clopidogrel .  

The nex t  sl ide is also f rom CURRENT OASIS-7 and breaks out  the 

bleeding outcomes in the PCI populat ion.  W hi le TIMI major bleeding was not  

signi f icant ly dif ferent  in the high-dose clopidogrel  v s standard-dose clopidogrel  

populat ion,  i f  you look at  the second parameter,  CURRENT major bleeding,  and the 

second-to- last  parameter,  RBC transfusions greater than 2-uni t s,  both of  those were 

increased in pat ients receiv ing the high-dose clopidogrel  st rategy.  

The nex t  sl ide is on the impact  of  maintenance and loading doses of  

ant iplatelet  agents on a residual  platelet  aggregat ion.  This is a v ery smal l  case series,  

but  a fascinat ing one nonetheless,  publ ished in Circulat ion  this year.  I t  looks at  

platelet  inhibit ion in 7 pat ients present ing wi th stent  thrombosis.  Response to platelet  

therapy was character ized both wi th point-of -care assays,  as wel l  as wi th l ight-

t ransmission aggregometry.  Genotyping for CYP2C19 al leles was performed and the 

upshot is that ,  as pat ients were increased on thei r  maintenance dose of  clopidogrel  

af ter a 900-mg reload,  a stai r-step reduct ion in the platelet  inhibi tion or residual  

platelet  aggregat ion was seen as you went al l  the way up to a maintenance dose of  

300-mg dai ly.  Unfortunately,  the pat ients that  actual ly did get  to 300-mg daily had to 

be taken of f  of  i t  due to arthralgias and GI toxici ty,  but  I  think i t  prov es a point  that  

higher doses of  clopidogrel ,  at  least  in maintenance, do reduce platelet  inhibi t ion,  

al though probably not  in a tolerable fashion.  On the other hand, prasugrel  10-mg, both 

numerical ly and stat ist ical ly,  is associated wi th a much higher reduct ion in platelet  

aggregat ion or residual  platelet  aggregat ion as compared wi th any of  the other 

maintenance doses of  clopidogrel .  

The nex t  sl ide is the design of  the GRAVITAS tr ial.  The GRAVITAS trial  

is one of  the number of  t r ials that  is inv est igat ing the v alue of  tai lored ant iplatelet  

therapy.  I  think this is a part icular ly important  t r ial  since i t  wi l l  be the f i rst  one to 

hopeful ly ev aluate wi th point-of -care aggregometry in a relat ively large populat ion 
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(about 2,800 pat ients).  Pat ients are going to be strat i f ied on the basi s of  high residual  

platelet  react iv ity using the acoumetr ic Verif yNow whole blood assay,  and then 

randomized to standard-dose clopidogrel  75-mg daily for 6 months v s high-dose 

clopidogrel  150-mg maintenance dose for 6 months fol lowing for the occurrence of  

major adv erse cardiov ascular ev ents.  At  the end of  this,  hopeful ly we wi l l  hav e some 

sense of  whether there i s v alue in prospect ively character iz ing platelet  react iv ity and 

al ter ing ant iplatelet  therapy on the basis of  residual  platelet  aggregat ion.  

The nex t  sl ide is TRILOGY. This is a study looking at  the v alue of  

prasugrel  v s clopidogrel  in medically managed unstable angina and non-ST elev ation 

MI pat ients.  The pr imary ef f icacy endpoint  is the composi te cardiov ascular death,  

myocardial  infarct ion,  and stroke.  

The nex t  sect ion is on understanding ant iplatelet  response v ariabi l i ty,  

and this is a one-hour talk in and of  i tself . I  think that  the chal lenge here is going to 

be picking out  some of  the key pieces of  information and conv eying i t relat ively 

quickly.  The f i rst  sl ide in this sect ion on mechanism of  clopidogrel  response v ariabi l i ty 

is a v ery nice summary of  the numerous considerat ions related to this issue of  

clopidogrel  response v ariabi l i ty. I  touched upon some of  the considerat ions in one of  

the earl ier sl ides.  Clopidogrel  is an oral  pro-drug that  is absolutely inact ive in i ts 

ingested form and requi res f i rst -pass hepat ic  t ransformat ion.  It  does so through the 

sequent ial  pat tern shown here.  A number of  cytochrome P450 enzyme sets are 

inv olved,  3A4, 3A5, CYP2C19, 1A2, 2B6, and so on before the act iv e thiol  metabol i te 

is yielded.  Meanwhi le,  85-percent  of  the ingested compound is degraded by esterases 

and is not  av ai lable for biotransformat ion.  Once the act iv e thiol  metabol i te is actual ly 

generated,  there are a number of  receptor- level issues that  may impede ant iplatelet  

response, including P2Y12 receptor polymorphism. Very important ly,  there has been a 

lot  of  focus on genet ic polymorphism of  the hepat ic enzymes. W e wi l l  touch upon that  

in some of  the subsequent sl ides.  

The nex t  sl ide is a summary of  pharmacogenomics considerat ion.  I t  is 

fai r ly self -explanatory.  Various receptors and enzymes may impact  the 

biotransformation,  ef f icacy,  and pharmacodynamics of  various ant iplatelet  agents.  

This is a body of  data that  is v ery rapidly ev olv ing. 

The nex t  sl ide,  the f i rst  c lopidogrel  responsiveness study,  looks at  the 

response v ariabi l i ty phenomenon at  v ar ious t imef rames wi thin the f i rst  two hours af ter 

a 300-mg loading dose of  clopidogrel .  The major i ty of  pat ients,  63-percent ,  are 

“resi stant” or signi f icantly hypo-responsiv e.  That  decreases to about 30-percent  at  24 

hours.  And at  5 days and 30 days only about 15-percent  of  pat ients are signi f icant ly 

hypo-responsiv e to a 300-mg loading dose of  clopidogrel .  

The nex t  sl ide,  “Does more clopidogrel  al ter responsiv eness?”,  

int roduces issues wi th 600-mg clopidogrel .  I t  not  only el ic its a more rapid response, 

but  also dr iv es down the incidence of  hyper-responsiv eness.  Certainly,  both of  the 

graphs represent calcium distr ibut ion,  wi th the dist r ibut ion shi f ted ov eral l  to the r ight  

wi th 600-mg of  clopidogrel  v s 300 in resistance,  dr iv en down f rom 28-percent  wi th 300 

in this analysi s to 8-percent  wi th 600.  So,  600-mg certainly does seem to do a few 

things that  are perhaps of  therapeut ic v alue.  I t  more rapidly achiev es plateau platelet  

inhibi tion.  The absolute degree of  platelet  inhibi t ion v s 300 appears to be higher,  at  

least  in the immediate t imef rame, which may be of  relev ance if  pat ients are being 

loaded immediately pre-PCI.  It  also seems to dr iv e down relat iv e hypo-response or 
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non-response. 

The nex t  sl ide shows the response v ariabi l i ty of  antiplatelet  agents,  

prasugrel  v s clopidogrel ,  and i t  breaks i t  out  wi th respect  to the v arious indiv idual  

issues:  absorpt ion,  metabol i te formation,  polymorphism of  the cytochrome P450 

enzyme sets,  the impact  of  al lel ic variance of  CYP2C19, and v arious other proposed 

mechanisms that  may impact  ant iplatelet  responsiv eness.  

The nex t  sl ide is clopidogrel  non-responsiv eness and i ts correlat ion wi th 

3A4 enzyme act iv i ty.  As shown on one of  the pr ior sl ides,  there i s a sequent ial  

enzymat ic pathway for metabolism of  clopidogrel  to i ts act ive thiol  metabol i te in 3A4 

and 3A5 in the sequence. This is data that  was presented a few years ago and 

subsequent ly publ ished looking at  the lev el  of  cytochrome P450 3A4 enzymat ic 

act iv i ty and responsiv eness or generat ion of  act iv e metaboli te and reduct ion in 

platelet  aggregat ion 4 hours post  clopidogrel .  I t  certainly does seem to t rack the 

act iv i ty of  the CYP3A4 enzyme set .  

The nex t  sl ide is data I  think ev eryone is fami l iar wi th.  Prasugrel  appears 

to be ef fect ive even in clopidogrel  non-responders.  So,  in pat ients who are responsiv e 

to clopidogrel ,  there is a further increment in platelet  inhibi t ion.  But , in pat ients who 

are non- responsiv e to clopidogrel  (represented by the blue l ine),  al l  of  these pat ients 

were also conv erted to a fai r ly tight  range of  platelet  response, al l  abov e 50-percent  

inhibi tion of  platelet  aggregat ion at  24 hours fol lowing the loading dose.  

The nex t  sl ide again looks at  the rate of  non- responders to P2Y12 

inhibi tors in aspi r in-t reated pat ients,  whereas a signi f icant  proport ion of  pat ients 

receiv ing 300-mg of  clopidogrel  immediately af ter the loading dose are hypo-

responsiv e or non-responsiv e.  Only about 3-percent  of  pat ients receiv ing 60-mg of  

prasugrel  are hypo-responsiv e,  and that  drops further to 0-percent  wi th prasugrel  at  

day 28,  v s 45-percent  of  c lopidogrel - t reated pat ients who are st i l l  non-responsiv e. 

Now, in present ing al l  these sl ides,  I  think i t  is v ery important  to emphasize that  we 

real ly hav e not  def ined what the biologic cutof f  is for non-responsiv eness,  and so al l  

of  these are relat iv ely “arti -factual ”  cutof f s.  In this study,  non-responsiv eness was 

def ined as inhibi t ion of  platelet  aggregat ion less than 25-percent  in response to 20-

micromolar per l i ter ADP st imulat ion.  In other studies,  the cutof f  is less than 10-

percent .  These are al l  nice round numbers that  are implemented in the studies,  but  i t  

remains to be seen what the most v aluable or cl inical ly relev ant  cutof f  for platelet 

inhibi tion is.  There are a number of  studies underway that  wi l l  hopeful ly shed some 

l ight  on that .  We al ready hav e some data,  of  course,  both wi th l ight  t ransmi t tance 

aggregometry f rom Paul  Gurbel ’s group,  as wel l  as wi th point-of -care aggregometry 

using Veri f yNow f rom the Scripts Group. But , I  think i t  is important  to recognize that  

these cutof f s are somewhat art i f ic ial . 

The nex t  ser ies of  sl ides get  into cytochrome P450 2C19 al lel ic variance 

and the occurrence of  MACE in clopidogrel - t reated pat ients.  The f i rst  sl ide is f rom the 

Tri ton-TIMI 38 analysis,  publ ished in the New England Journal,  looking speci f ical ly at  

c lopidogrel  and spl i t t ing things up by the CYP2C19 to al lel ic start  to 2 al lel ic v ariance.  

Carr iers certainly seem to hav e a higher rate of  MACE. The pr imary ef f icacy outcome 

is on the f i rst  sl ide,  and def inite or probable stent  thrombosis is shown on the second 

sl ide.  I  think for al l  of  these sl ides,  i t  real ly merits a v ery close read through the 

source data – this was a fai r ly inv olv ed study – as wel l  as the accompanying study in 

Circulat ion  ear l ier this year,  looking at  al lel ic v ar iance and MACE fol lowing t reatment 
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with prasugrel ,  again taken f rom the Tri ton-TIMI 38 experience.  The New England 

Journal  paper was two studies in one that  looked at  the prev alence of  v arious al lel ic 

var iants in normal  indiv iduals receiv ing clopidogrel ,  and then carrying that  forward to 

look at  major adv erse ev ents in pat ients taken out  of  the Tri ton-TIMI 38 data set .  The 

theme, howev er,  in al l  of  these sl ides i s that  clopidogrel  seems to be impacted qui te 

signi f icant ly by CYP2C19 al lel ic variance represent ing poor metabol izers of  

c lopidogrel ,  whereas prasugrel  does not .  

The nex t  sl ide shows how carr iers v s non-car r iers of  the reduced 

funct ion CYP2C19 al lele are impacted when t reated wi th clopidogrel  v s prasugrel ,  and 

there appears to be no interact ion.  

Another analysi s is presented in the nex t  sl ide on al lel ic CYP2C19 star 2 

var iant  associated wi th increased MACE ev ents post  PCI.  Once again,  pat ients who 

are carr iers seem to suf fer wi th respect  to the pr imary composi te of  ischemic 

morbidity and mortal i ty, as wel l  as def ini te stent  thrombosi s,  when t reated wi th 

clopidogrel .  

The nex t  sl ide,  “Pharmacogenomics of  prasugrel , ”  is sort  of  the 

companion analysi s of  the paper f rom the New England Journal  presented a few sl ides 

ago.  I t  is now looking speci f ical ly at the pharmacokinet ics and pharmacodynamics of  

prasugrel ,  which do not  appear to be impacted signi f icant ly by al l  of  the dif ferent  

al lel ic var iants that  are presented.  Very important ly,  the CYP2C19 resul ted in a 32-

percent  reduct ion in the area under the curv e of  active metabol i te wi th clopidogrel  and 

a 9-percent  absolute reduct ion in platelet  inhibi tion wi th clopidogrel .  

The f inal  sect ion is on inv est igat ional  ant iplatelet  agents.  Ticagrelor,  I  

think,  is a compound that  has gained a lot  of  v isibi l i ty and interest  wi th the 

presentat ion and simul taneous publ icat ion of  the PLATO data.  Ticagrelor represents,  

as I  ment ioned earl ier,  the f i rst  oral  entry into the new class of  agents known as the 

cyclopentyl t r iazolopyrimidine (or CPTPs for short ) .  T icagrelor is an oral ly act ive drug 

that  does not  requi re metabol ic t ransformat ion to exert  i ts inhibi tory ef fects.  There is 

no act iv e metabol i te. I t  is a v ery rapid onset  of  action and i t  is a rev ersible agent 

which is gone wi thin about 24 hours af ter the last  dose.  Compared to clopidogrel ,  this 

also is associated wi th greater and more consistent  platelet  inhibi tion.   

The pr imary endpoints,  major ef f icacy endpoints at  12 months of  PLATO, 

are shown on the nex t  sl ide.  They show that  there is a substant ial  reduct ion in 

ischemic morbidi ty and mortal i ty in pat ients t reated wi th t icagrelor v s clopidogrel ,  

when they present wi th high-r isk acute coronary syndromes. I  think one of  the major 

dist inct ions of  PLATO v s Triton-TIMI 38 was that ,  in PLATO, pat ients were t reated 

before the decision to interv ene was undertaken.  W hereas,  in Tr i ton-TIMI 38,  al l  of  the 

pat ients that  were included were scheduled to undergo PCI,  ei ther pr imary PCI for 

STEMI or scheduled PCI for high-r isk non-STEMI or unstable angina.  And so,  the 

pr imary endpoint  death for v ascular cause is myocardial  infarct ion.  Stroke was 

reduced, but  I  think the real ly interest ing,  int r iguing f inding here is that  death f rom 

any cause was also signi f icant ly reduced in pat ients randomized to receiv e t icagrelor 

v s clopidogrel .  

Very interest ingly,  whi le the pr imary ischemic endpoint  was suppressed 

in pat ients receiv ing t icagrelor,  and al l  of  the Phase I  and Phase I I  data would 

indicate that  t icagrelor yields superior lev els of  platelet  inhibi t ion to clopidogrel ,  there 
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was no increase,  no stat i st ical ly signif icant  increase,  in major bleeding in pat ients 

t reated wi th t icagrelor.  The breakout of  some of  these endpoints are also av ai lable in 

the backup sl ides.  

The nex t  sl ide introduces the thrombin receptor antagonist ,  SCH530348, 

which is a PAR-1 inhibi tor that  does not  requi re metabol ic activat ion.  Again,  i t  is 

act iv e in i ts oral ly ingested form, has a v ery rapid onset  of  act ion,  and potent ial ly may 

not  increase bleeding.  TRA-PCI is the phase I I  study that  was recent ly publ ished in 

Lancet.  I t  was presented a couple of  years ago and thi s was a study of  pat ients 

undergoing non-urgent  PCI or cath wi th possible PCI.  A total of  1,000 or so pat ients 

were enrol led.  Ul t imately,  about 573 pat ients underwent PCI and were randomized in 

an equal  rat io to receiv e one of  three doses of  SCH530348 v s placebo; they then 

underwent a second randomizat ion for the maintenance dose of  the thrombin receptor 

antagonist .  

The nex t  sl ide shows the pr imary endpoint ,  which is a safety endpoint  of  

TIMI major and minor bleeding.  W hile i t  is tempting to say that  there was a stai r-step 

progression,  at  least  a numeric progression in major bleeding wi th increasing loading 

doses of  TRA, i f  you look at  al l  TRA pat ients together v s placebo, there was no 

signi f icant  dif ference at  al l . 

The nex t  sl ide shows myocardial  infarct ion,  the PCI Cohort ,  and I  think i t 

is important  to ment ion that  this study was in no way powered to look at  ef f icacy 

endpoints.  Howev er,  again,  there is sort  of  a numeric t rend in fav or of  lower rates of  

myocardial  infarct ion in pat ients t reated wi th any dose of  TRA. 

The nex t  sl ide sets up the inv est igat ional  compound el inogrel ,  which is a 

rev ersible inhibi tor of  P2Y12 also av ailable as an intrav enous compound, in addi t ion 

to the oral  formulation.  I t is current ly in dev elopment for both acute and chronic 

ischemic management.  Addi t ional  sl ides,  looking at  El inogrel  in ERASE-MI,  as wel l  as 

Innov ate-PCI,  are included in the backup sl ide set .  

So,  that  br ings us to the conclusion sl ides.  Platelets are the pr incipal  

ef fectors of  cel lular hemostasis,  a v ery key component of  pathologic thrombosis,  and 

we at  least  touched upon the numerous receptors that  are inv olved in platelet 

act iv ation and aggregat ion,  as wel l  as some of  the potent ial  targets for current  and 

future ant iplatelet  compounds.  The thrust  of  this,  of  course,  is that  there i s a 

signi f icant  response v ariabi l i ty that  is seen wi th clopidogrel ,  and that  does seem to 

t ranslate to an excess of  ischemic events in high-r isk pat ients.  The relat ionship 

between non-responsiv eness or high platelet  react iv i ty on t reatment and adv erse 

cl inical  ev ents has been clearly demonstrated,  wi th ant iplatelet  non-responsiv eness 

emerging as a v ery important  and potent ial ly modif iable cl inical ent i ty. 

The nex t  sl ide summarizes some of  the key bot t lenecks in clopidogrel  

response f rom intest inal  absorpt ion to genet ic v ar iations and the cytochrome P450 

isoenzyme sets,  as wel l  as polymorphisms at  the lev el  of  the P2Y12 receptor.  

Ant iplatelet  therapy wi th higher doses of  clopidogrel  may yield some benef i t in certain 

indiv iduals;  howev er,  the newer compounds,  prasugrel  and perhaps in the future some 

of  the pipeline agents,  wi l l  more def ini t ively address thi s issue of  non-response or 

hyporesponse in pat ients at  high r isk for future atherothrombot ic ev ents.  I  think the 

f inal  cav eat to al l  of  this is that  whi le the newer data suggests that  perhaps there is a 

disassociat ion between therapeut ic ef f icacy and the r isk of  bleeding,  the majori ty of  
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the data would suggest  that  higher lev els of  platelet  inhibit ion are in large part  

associated wi th at  least  a modest  increase in major and minor bleeding,  part icular ly in 

the peri -PCA period.  

I  think that  concludes the speaker ’s notes for the sl ide set .  Thanks so 

much for your at tent ion.  

 


