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 [Sl ide. ]  

 This table of  c l in ical  cure rate by r isk 

subgroup demonstrates the ef fect iveness of  

te l i thromycin in those subjects at  increased r isk 

of  morbidi ty and mortal i ty.  

 [Sl ide. ]  

 Final ly,  in acute bacter ia l  s inusi t is ,  

pre-approval  c l in ical  ef f icacy data,  including a 

total  of  458 subjects in 3 randomized control led 

pivotal  Phase I I I  studies demonstrated that 

te l i thromycin is ef fect ive in t reat ing infect ions 

due to key common bacter ia l  pathogens and in 

outpat ients at  r isk of  compl icat ions,  for  example,  

those with invest igator-assessed severe infect ion,  

pathogen ident i f ied at  entry,  or  opaci ty on sinus 

X-ray.  

 The next two sl ides wi l l  demonstrate some 

of the key data that  we used to support  the 

ef f icacy of  te l i thromycin in the t reatment of  acute  

bacter ia l  s inusi t is .  

 [Sl ide. ]  

 As you can see in th is table,  the c l in ical  
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cure rates for  te l i thromycin were comparable to 

those for amoxic i l l in/c lavulanate or cefuroxime.  

Overal l ,  the c l in ical  cure rates for  te l i thromycin 

and comparator were higher in Studies 3011 and 

3002.  These studies included bacter io logic 

cul tures by s inus puncture aspirate or endoscopy. 

 [Sl ide. ]  

 Data in th is table demonstrate the 

ef fect iveness of  te l i thromycin in those subjects 

who are at  increased r isk of  compl icat ion f rom 

acute bacter ia l  s inusi t is .  

 [Sl ide. ]  

 Overal l ,  in the 14 Phase I I I  ef f icacy 

studies,  te l i thromycin was shown to be ef fect ive 

for  the t reatment of  community-acquired pneumonia,  

acute exacerbat ion of  chronic bronchi t is  and acute 

bacter ia l  s inusi t is ,  as wel l  as for  the t reatment 

of  community-acquired pneumonia due to 

mult idrug-resistant Streptococcus pneumoniae and in  

outpat ients wi th these respiratory t ract  infect ions  

who are at  r isk for  compl icat ions.  

 Next,  I  wi l l  d iscuss the cl in ical  safety 
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data that  were used to support  the FDA approval  of  

te l i thromycin.  

 [Sl ide. ]  

 To establ ish the safety of  te l i thromycin 

pr ior  to approval ,  we conducted a comprehensive 

c l in ical  development program, col lected and 

evaluated data f rom postmarket ing survei l lance 

fol lowing the approval  of  te l i thromycin in the EU 

in 2001 and developed and implemented a r isk 

management plan that wi l l  be fur ther discussed by 

Dr.  Barbara Rul lo.  

 [Sl ide. ]  

 Safety data to support  the FDA approval  of  

te l i thromycin included cl in ical  t r ia l  data for  more  

than 4,700 tel i thromycin-treated subjects in 

pivotal  Phase I I I  studies including more than 2,700  

in randomized control led t r ia ls,  as wel l  as ex-U.S.  

postmarket ing safety data fo l lowing an est imated 6 

mi l l ion pat ient  exposures.  

 Addi t ional  informat ion that we submit ted 

to the FDA included cl in ical  t r ia l  data f rom 

tel i thromycin-treated subjects in other studies,  
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for example,  in the pediatr ic program or in Japan, 

German postmarket ing survey data,  as wel l  as Study 

3014, which due to data integr i ty issues was not 

used for approval  but ,  nevertheless,  provided some 

addi t ional  informat ion regarding character izat ion 

of  speci f ic  adverse events of  special  interest .  

 [Sl ide. ]  

 In the Phase I I I  studies,  the most 

f requent adverse events in both the tel i thromycin 

and comparator- t reated groups were 

gastrointest inal ,  for  example,  d iarrhea, nausea, 

and vomit ing.  

 [Sl ide. ]  

 The frequency of  adverse events leading to 

discont inuat ion and more ser ious adverse event 

including those leading to death were s imi lar  in 

the te l i thromycin and comparator t reated groups.  

There were no invest igator-assessed 

treatment-related deaths in ei ther t reatment group.  

 [Sl ide. ]  

 Dur ing c l in ical  development,  we ident i f ied 

several  safety topics as adverse events of  special  
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interest :  hepat ic and cardiac-- that  is  to say,  

QTc-related adverse events based on review of  

precl in ical ,  c l in ical  pharmacology and/or c l in ical  

data,  as wel l  as the known ef fects of  the related 

macrol ide c lass;  

 Visual  adverse events based on Phase I I I  

randomized control led studies and exacerbat ion of  

myasthenia gravis v ia postmarket ing survei l lance. 

 [Sl ide. ]  

 With respect to the hepat ic adverse events 

we noted a precl in ical  ef fect  consistent wi th what 

is observed with macrol ides,  l ike erythromycin f rom  

which tel i thromycin is der ived.  This was closely 

fo l lowed up in c l in ical  t r ia ls.  

 One report  of  hepat i t is  wi th a biopsy that 

showed granulomatous hepat i t is  wi th eosinophi l  

granulocytes was discussed in detai l  at  both 

meet ings of  the advisory commit tee.   Fol low-up 

informat ion that we obtained on this in i t ia l  case 

of  concern provided detai ls that  indicated a l ikely  

pre-exist ing autoimmune hepat ic disorder that  was 

unrelated to te l i thromycin therapy. 
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 After an est imated 6 mi l l ion postmarket ing 

pat ient  exposures,  there had been no reports of  

drug-related hepat ic fa i lure,  death,  or  l iver 

in jury resul t ing in t ransplantat ion.  

 [Sl ide. ]  

 Pre-approval  data showed that the hepat ic 

safety of  te l i thromycin is comparable to other 

ant ib iot ics prescr ibed for s imi lar  t reatment 

indicat ions and was appropr iately character ized in 

the in i t ia l  label ing.  

 [Sl ide. ]  

 Turning now to cardiac or QTc related 

adverse events,  precl in ical  studies,  as wel l  as 

extensive c l in ical  pharmacodynamic studies that  

evaluated the cardiac ef fects of  te l i thromycin,  

showed that prolongat ion of  the QTc interval ,  an 

electrocardiographic abnormal i ty that  was 

comparable to macrol ide ant ib iot ics even in at-r isk  

populat ions wi th a 1.5 mi l l isecond increase 

calculated using Bazett 's  formula at  a therapeut ic 

dose. 

 The isolated reports of  torsades de 
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pointes and ventr icular f ibr i l lat ion wi th a 

combined report ing rate of  approximately 1 case per  

mi l l ion ei ther lacked informat ion to establ ish a 

diagnosis or were confounded by coadministrat ion of  

other medicat ions known to af fect  cardiac 

repolar izat ion,  s igni f icant under ly ing cardiac 

disease, or concurrent i l lness which might 

otherwise explain the event.  

 [Sl ide. ]  

 As ment ioned previously,  v isual  adverse 

events were f i rst  ident i f ied in c l in ical  t r ia ls.   

Subsequent Phase I  studies revealed a mechanism of 

act ion that was consistent wi th a t ransient delay 

in accommodat ion and af ter  an est imated 6 mi l l ion 

exposures pr ior  to approval ,  there had been very 

rare postmarket ing reports of  severe v isual  adverse  

events wi th no object ive eye in jury or persistent 

ocular sequelae. 

 [Sl ide. ]  

 In c l in ical  studies,  there was no pat ient  

wi th myasthenia gravis.   The safety s ignal  for  

myasthenia gravis was detected with the assistance 
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of  the French pharmacovigi lance system 

approximately 5 months fo l lowing the launch of  

te l i thromycin in France. 

 Based on these rare reports of  

exacerbat ion of  myasthenia gravis including reports  

of  respiratory fa i lure,  we updated the EU label ing,  

issued a Dear Heal th Care Professional  let ter  and 

communicated the r isk to myasthenia gravis 

organizat ions.  

 The warning in the in i t ia l  U.S. 

prescr ib ing informat ion was consistent wi th what 

had already been adopted in the European Union. 

 [Sl ide. ]  

 To summarize,  the large cl in ical  

exper ience pr ior  to FDA approval  revealed an 

overal l  safety prof i le for  te l i thromycin that  is  

s imi lar  to marketed ant ib iot ics wi th 

gastrointest inal  events being the most common 

adverse events and a low discont inuat ion rate.  

 Adverse events of  special  interest ,  

hepat ic,  cardiac and visual  adverse events,  as wel l  

as exacerbat ion of  myasthenia gravis,  were wel l  
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character ized in the in i t ia l  U.S. label ing,  which 

included a pat ient  package insert .  

 [Sl ide. ]  

 Adverse events descr ibed in the Warnings 

and Precaut ions Sect ions of  other ant ib iot ics,  as 

was ment ioned by Dr.  Jenkins,  were not in the label  

for  te l i thromycin,  such as tendon rupture,  

f luoroquinolone, or anaphylaxis for  the 

beta- lactams. 

 [Sl ide. ]  

 Postapproval  regulatory act iv i t ies have 

included fol lowing up on our postmarket ing 

commitments to the FDA. 

 [Sl ide. ]  

 We submit ted an 18-month v isual  safety 

update report  in October 2003, which character ized 

the worldwide postmarket ing spontaneous reports of  

adverse events.   These f indings were consistent 

wi th the pre-approval  f indings and wi l l  be 

discussed in more detai l  by Dr.  Rul lo.  

 [Sl ide. ]  

 In accordance with the Pediatr ic Research 
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Equi ty Act,  we conducted cl in ical  t r ia ls to gain 

exper ience in the pediatr ic populat ion.  

 The pediatr ic Phase I I I  studies,  as was 

ment ioned by Dr.  Cox, were voluntar i ly  paused in 

June 2006 pending f inal  conf i rmat ion that the 

pediatr ic development program is consistent wi th 

the current th inking of  the FDA regarding evolv ing 

guidances for appropr iate c l in ical  t r ia l  design and  

planning for ant imicrobial  drug development and 

approval .  

 There was no safety s ignal  ident i f ied by 

Sanof i -Avent is or the independent Data Monitor ing 

Commit tee, which is chaired by Dr.  George 

McCracken, who wi l l  be here tomorrow. 

 There was no reason to warrant suspension 

of  these pediatr ic studies.  

 [Sl ide. ]  

 The Tel i thromycin Risk Management Plan, 

th is is important to ment ion.   This was conceived 

pr ior  to approval  and submit ted at  the t ime of  FDA 

approval .  

 I t  has been developed and has been 
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cont inuously updated and implemented to detect  

unexpected and rare adverse events,  to regular ly 

update te l i thromycin 's safety prof i le,  to 

faci l i tate access to informat ion.  

 We cont inual ly monitor adverse events of  

special  interest  to fur ther character ize them in 

c l in ical  pract ice environments and to compare their  

occurrence to other ant ib iot ics prescr ibed for 

s imi lar  indicat ions.  

 In addi t ion,  as you wi l l  hear later f rom 

Dr.  Jenkins,  the r isk management plan provides for 

ongoing microbiologic survei l lance of  

ant ib iot ic-resistant patterns in the U.S. and 

worldwide. 

 [Sl ide. ]  

 Final ly,  in conclusion, wi th respect to 

the FDA approval  act iv i t ies,  we have completed a 

comprehensive c l in ical  development program and 

ful f i l led our postmarket ing commitment to evaluate 

reports of  v isual  adverse events for  18 months 

fo l lowing the launch of  te l i thromycin in the U.S. 

 We cont inue to r igorously monitor and to 
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di l igent ly assess the safety prof i le of  

te l i thromycin using mult ip le data sources and 

methods including spontaneous reports,  the FDA 

Freedom of Informat ion database and other 

epidemiologic databases. 

 You wi l l  hear more about th is later f rom 

Dr.  Rul lo and our external  experts Dr.  James Lewis,  

Randy Kardon and Donald Saunders.  

 We also cont inue to perform prospect ive 

microbiologic survei l lance studies to assess 

patterns of  ant ib iot ic resistance, which you wi l l  

hear more about f rom  Dr.  Stephen Jenkins.  

 Thank you. 

 DR. EDWARDS:  Thank you, Dr.  Edelberg.  

 We are going to turn now to the FDA 

presentat ions,  which wi l l  be in i t iated by Dr.  

Janice Soreth,  who is the Director of  the Div is ion 

of  Ant i - Infect ive and Ophthalmology Products.  

 FDA Presentation 

 DAIOP Presentation on Ketek Data & Review 

 Regulatory History 

 Janice Soreth, M.D.  
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 DR. SORETH:  Thanks, Dr.  Edwards. 

 [Sl ide. ]  

 What I  would l ike to do today is to give 

an overview from the FDA perspect ive of  the 

regulatory history of  te l i thromycin or Ketek,  about  

which you have already heard qui te a bi t .  

 The U.S. submission started in 1998 with 

the IND f i l ing through to 2004, wi th the U.S. 

approval ,  and that entai led 3 review cycles.   I  

wi l l  ta lk about those in addi t ion to the two 

Advisory Commit tees that we held in Apr i l  of  2001 

and January of  2003, ta lk a l i t t le bi t  about the 

Div is ion of  Scient i f ic  Invest igat ion Reports and I  

wi l l  leave the speci f ics of  the ef f icacy and safety  

data through pre-approval ,  as wel l  as af terwards, 

to a presentat ion by Dr.  John Alexander.  

 Dr.  John Alexander 's presentat ion,  as wel l  

as others throughout the next two days, I  th ink 

wi l l  help us to t ry to answer a s imple quest ion 

that I  th ink doesn' t  have a s imple answer,  the 

"compared to what"  quest ion:   How does Ketek stack 

up in ef f icacy,  how does Ketek stack up in terms of  
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safety compared to other marketed ant ib iot ics? 

 [Sl ide. ]  

 The f i rst  cycle began with the IND f i l ing 

to us in U.S. in 1998.  Later that  year,  the 

company met wi th us to discuss cl in ical  t r ia ls for  

their  Phase I I I  development program.  You have 

already heard that that  entai led 4 indicat ions:   

community-acquired pneumonia,  acute bacter ia l  

s inusi t is ,  acute exacerbat ion of  chronic bronchi t is  

and tonsi l lopharyngi t is .  

 Our advice to the sponsor at  that  t ime on 

speci f ic  t r ia l  design was based on the then current  

1998 updated guidance.  Let  me digress for  a moment  

down memory lane just  to ment ion what that  was 

about.  

 I t  was af fect ionately cal led the 18 

wheeler,  because i t  was a 2-year FDA effort  to 

update ant i - infect ive guidances.  At  that  t ime, FDA  

reviewers rol led up their  s leeves, worked with 

Special  Government Employees and then commit tee 

members of  the Ant i - Infect ive panel ,  d iv ided up the  

guidances and I  th ink,  wi th a great amount of  
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determinat ion and grace, publ ished draf ts in the 

Federal  Register,  got  comments f rom the publ ic,  

academia and industry,  and spent three days in a 

publ ic advisory commit tee meet ing then in 1998, 

chair  by Dr.  Wi l l iam Craig,  to t ry to improve tr ia l  

design in the study of  pat ients wi th var ious 

infect ions.  

 This necessar i ly  included discussions of  

community-acquired pneumonia,  acute bronchi t is ,  

acute exacerbat ion of  chronic bronchi t is  and acute 

s inusi t is ,  the same controversial  topics we have 

heard ta lked about today were talked about then. 

 What were some of these?  What exact ly is 

the s ize of  the t reatment ef fect  in indicat ions 

l ike acute bacter ia l  s inusi t is  or  acute 

exacerbat ion of  chronic bronchi t is ,  or  acute 

bronchi t is ,  an indicat ion we no longer grant? 

 Can we ensure the safety of  pat ients i f  we 

go down the route of  p lacebo-control led t r ia ls,  

part icular ly i f  we include more severely infected 

pat ients?  How do we balance the potent ia l  s ide 

ef fects of  ant ib iot ics wi th the potent ia l  
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compl icat ions of  no t reatment,  again,  part icular ly 

i f  we include sicker pat ients? 

 How do we convince U.S. IRBs to s ign on 

lest  we dr ive t r ia ls l ike th is,  including 

placebo-control led t r ia ls,  of fshore,  ra is ing the 

appropr iate ethical  concerns of  exper imentat ion 

outside of  the U.S.? 

 None of  these issues have easy answers.   

But they arose in discussions in the '90s,  just  as 

they are topics of  d iscussion and controversy 

today. 

 With that  as the backdrop, then, based on 

the avai lable data to the Commit tee and to us,  

including l imi ted l i terature studies of  

p lacebo-control led t r ia ls,  the Commit tee's advice 

to us in the lat ter  '90s was as fo l lows. 

 For acute bronchi t is--back then i t  had a 

longer name, secondary bacter ia l  infect ions of  

acute bronchi t is-- for  acute bronchi t is ,  the 

l i terature were c lear,  i t 's  a v i ra l  ent i ty and i t  

needed to be studied exclusively in 

placebo-control led t r ia ls i f  i t  was to be an 
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indicat ion granted at  a l l .   We chose not to 

cont inue to grant i t .  

 At  that  point ,  the Commit tee advised us 

for  community-acquired pneumonia,  acute 

exacerbat ion of  chronic bronchi t is  and acute 

bacter ia l  s inusi t is ,  their  v iew of  the 

meta-analyses at  that  point  in t ime in the lat ter  

'90s,  supported cont inuing to do act ive control led 

t r ia ls part icular ly when sicker or more severely 

infected pat ients were to be included, the very 

populat ion they and we thought most l ikely to 

der ive benef i t  f rom ant ib iot ics.  

 With that  as the backdrop, then, we 

advised Avent is and other companies at  that  t ime to  

cont inue on the path of  act ive control led t r ia ls 

t ry ing to be as str ict  as we could wi th case 

def in i t ions,  proving at  basel ine that pat ients had 

bacter ia and including in those updated guidances 

measures to evaluate pat ients as best we could.  

 [Sl ide. ]  

 In 2000, then, the FDA received from 

Avent is their  NDA appl icat ion and in 2001, an 
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Advisory Commit tee was held.  

 What did we did we discuss then?  The four 

indicat ions about which you have heard.  

 [Sl ide. ]  

 I t  included a discussion of  13 Phase I I I  

c l in ical  t r ia ls across the then requested 4 

indicat ions wi th at  least  2 control led t r ia ls in 

each of  the indicat ions,  wi th a safety database of  

roughly 5,000 pat ients.  

 [Sl ide. ]  

 There were a l i t t le over 3,200 pat ients 

who had been exposed to Ketek and 1,600 exposed to 

di f ferent comparators.   That broke down into about 

2,000 pat ients on Ketek in control led c l in ical  

t r ia ls and another 1,200 pat ients in uncontrol led 

t r ia ls on Ketek.  

 [Sl ide. ]  

 The focus at  the Apr i l  2001 Advisory 

Commit tee meet ing was largely on safety.   The FDA 

presented i ts ef f icacy analyses consistent wi th 

those of  the sponsor for  community-acquired 

pneumonia,  acute exacerbat ion of  chronic bronchi t is  
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and acute bacter ia l  s inusi t is .  

 A study in tonsi l lopharyngi t is  d id not 

meet i ts prespeci f ied endpoint  and we tabled 

further discussion of  that  indicat ion.  

 The Advisory Commit tee in 2001 did not 

take issue with ef f icacy data der ived from 

non- infer ior i ty t r ia ls for  that  was the standard at  

the t ime. 

 [Sl ide. ]  

 What were the chief  safety concerns?  Both 

f rom precl in ical  data,  as wel l  as the c l in ical  

t r ia ls,  there were s ignals for  cardiac toxic i ty 

including QT prolongat ion,  as wel l  as hepat ic 

toxic i ty.   In the c l in ical  t r ia ls,  the s ignal  for  

v isual  adverse events,  b lurr ing,  et  cetera,  was 

noted. 

 [Sl ide. ]  

 When we put before the panel  the quest ion,  

do the ef f icacy and safety data presented support  

the use of  Ketek in community-acquired pneumonia,  

the major i ty voted Yes, however,  the major i ty voted  

No for acute bacter ia l  s inusi t is  and there were no 
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votes for  approval  at  that  point  for  acute 

exacerbat ions of  chronic bronchi t is .  

 The Commit tee c lear ly wanted more safety 

data and speci f ical ly,  in a couple of  areas, more 

ef f icacy data.  

 On the quest ion of  whether or not there 

was suff ic ient  evidence to approve the drug for 

penic i l l in-resistant Strep pneumoniae, the major i ty  

voted No. 

 [Sl ide. ]  

 The recommendat ions of  the 2001 

Ant i - Infect ive Advisory Commit tee to us were as 

fo l lows. 

 Look at  a larger number of  pat ients and 

study them to real ly understand the safety prof i le 

of  the drug.  Include and target special  

populat ions,  the elder ly,  pat ients wi th hepat ic and  

renal  impairment,  and do more to elucidate the 

pharmacokinet ics,  study drug-drug interact ions.  

 On the ef f icacy s ide, the Commit tee 

requested that we ask for  more exper ience in 

pat ients wi th drug-resistant Strep pneumoniae, more  
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pat ients wi th Haemophi lus inf luenzae part icular ly 

in acute exacerbat ion of  chronic bronchi t is .  

 [Sl ide. ]  

 In 2001, in June, we issued an Approvable 

let ter  for  CAP, AECB and sinusi t is .   We asked for 

addi t ional  safety and ef f icacy data,  as had been 

recommended to us by the Commit tee, a larger t r ia l  

captur ing pat ients wi th var ious respiratory t ract  

infect ions,  PK studies including special  

populat ions,  and greater exper ience with Strep 

pneumoniae with pat ients wi th concurrent bacteremia  

and Haemophi lus inf luenzae. 

 [Sl ide. ]  

 The second cycle of  review, then, was 

prompted by a resubmission that included Study 

3014, 24,000 pat ients,  over 1,800 invest igators,  

data f rom addi t ional  ef f icacy studies in 

community-acquired pneumonia,  AECB, PK studies,  and  

some postmarket ing data.  

 On January the 8th,  2003, we discussed 

data at  a second Advisory Commit tee meet ing.  

 [Sl ide. ]  
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 That data included addi t ional  ef f icacy and 

safety as out l ined in Study 3014, in addi t ion to PK  

studies,  and in studies of  community-acquired 

pneumonia target ing resistant Strep pneumoniae and 

bacteremia.  

 [Sl ide. ]  

 The Advisory Commit tee then, in January of  

2003, judged that safety and ef f icacy for  the three  

requested indicat ions had been demonstrated and 

that was, in large measure.  on the safety data in 

Study 3014. 

 What we were not at  l iberty to discuss at  

that  point  in an open publ ic hear ing was what we 

got in a report  f rom the Divis ion of  Scient i f ic  

Invest igat ion two weeks later,  January the 21st,  

2003, a report  of  3 rout ine invest igat ions of  3 

c l in ical  s i tes where red f lags were raised about 

data integr i ty.  

 Had we had discussions with our col leagues 

before th is wi th DSI as the invest igat ions were 

unfolding?  Yes, for  d iv is ions are working together  

and we talk,  and we e-mai l ,  and we pick up the 
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phone.  But the t iming of  the report  of  what was 

beginning to come into greater focus was two weeks 

af ter  the Advisory Commit tee. 

 [Sl ide. ]  

 Knowing that at  that  point ,  we needed to 

have a fu l l  appreciat ion of  what went on in Study 

3014, we could not fu l ly  assess the safety of  the 

package and we issued an Approvable let ter .  

 In that  Approvable let ter  to the company, 

we raised quest ions of  data integr i ty and we also 

asked for more complete postmarket ing safety data 

to be submit ted f rom foreign market ing exper ience. 

 We speci f ical ly requested of  the sponsor 

for  addi t ional  informat ion on the audi t ing,  

monitor ing and any i r regular i t ies or v io lat ions of  

Good Cl in ical  Pract ices in order to fur ther 

evaluate the data integr i ty of  Study 3014, and we 

asked for complete reports,  both or ig inal  and 

fol low-up, wi th regard to foreign postmarket ing 

data that  was cl icking by outside the United 

States.  

 [Sl ide. ]  
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 A month later we held a CDER regulatory 

br ief ing wi th in the FDA.  A CDER reg br ief ing is a 

meet ing that a div is ion or of f ice can cal l .   I t 's  

an internal  meet ing of  the FDA in which we ask the 

advice of  senior management across the spectrum of 

of f ice directors of  the Center for  Drug Evaluat ion.  

 The advice that we received from the CDER 

regulatory br ief ing I  have quoted here f rom the 

minutes of  the meet ing.  

 "The issues of  data integr i ty wi th Study 

3014 are of  concern and should be resolved before 

an approval  act ion ( i f  warranted) can be taken. 

 "Addi t ional  s i tes should be ident i f ied for  

future DSI inspect ions.  

 " I f  data provided by Study 3014 cannot be 

used to support  the safety of  Ketek,  the Div is ion 

might be able to rely on postmarket ing data f rom 

those countr ies where Ketek has already been 

approved."  

 [Sl ide. ]  

 A month later,  in a c losed session of  the 

Ant i - Infect ive Advisory Commit tee meet ing,  held to 
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talk about other development programs within the 

div is ion,  we appr ised the Commit tee at  that  point  

in t ime of  the data integr i ty issues regarding 

Study 3014 that precluded our approval  act ion.  

 We brought i t  up then because we 

understood that your advice to us in January of  

2003 had been to approve the product and whenever 

we take an act ion that is not in keeping with the 

very advice that you have worked hard to give us,  I  

th ink we owe you some explanat ion of  why we take a 

part icular act ion that we do. 

 [Sl ide. ]  

 The third cycle of  review began then or 

cont inued when, in October of  2003, the sponsor 

submit ted analyses of  foreign postmarket ing data.  

 Addi t ional  inspect ions of  DSI were 

requested in order to provide us wi th an overal l  

assessment of  data integr i ty in Study 3014. 

 The report  of  DSI invest igat ive ef for ts 

came to us in March of  2004 and i t  concluded that 

monitor ing of  study si tes by the sponsor fa i led to 

detect  problems found by FDA inspect ions when they 
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clear ly existed.  Hence, the integr i ty of  data f rom  

al l  of  the 1,800 invest igat ive s i tes in that  study 

could not be assured with any degree of  conf idence 

and we did not rely on those data to take a 

regulatory act ion.  

 [Sl ide. ]  

 Instead, the focus of  the review at  that  

point  became the safety informat ion f rom the 

postmarket ing exper ience that was cl icking by in 

countr ies outside of  the U.S.  This included an 

est imated 3.7 mi l l ion uses in foreign countr ies of  

which 2.2 mi l l ion were in France and Germany, 

companies where our understanding of  

pharmacovigi lance is that  i t  is  v ig i lant .  

 Al l  the avai lable safety data that  we 

reviewed then led us to the conclusion that Ketek 

appeared simi lar  to other ant ib iot ics in terms of  

hepat ic and cardiac toxic i ty in Apr i l  of  2004.  I t  

was from the foreign postmarket ing exper ience that 

we became aware of  l i fe- threatening exacerbat ions 

of  myasthenia gravis wi th the use of  Ketek.  

 The review of  a l l  avai lable safety data 
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then supported approval  of  Ketek in Apr i l  of  2004. 

 [Sl ide. ]  

 In summary,  then, these were the data upon 

which we have rel ied to provide us wi th substant ia l  

evidence of  ef f icacy and safety for  Ketek at  the 

t ime of  approval .  

 There were mult ip le comparat ive studies of  

community-acquired pneumonia,  acute bacter ia l  

s inusi t is  and acute exacerbat ion of  chronic 

bronchi t is .  

 These comparat ive studies were the basis 

for  the ef f icacy c la ims in those indicat ions and 

they also served as the basis for  safety c la ims, 

providing informat ion on the rates of  adverse 

ef fects seen with Ketek compared to other 

ant ib iot ics used for these indicat ions.  

 [Sl ide. ]  

 Non-comparat ive studies of  

community-acquired pneumonia wi th Ketek were also 

taken into account.   These were studies that  

targeted pat ients wi th mult idrug-resistant Strep 

pneumoniae, and we used that safety data,  as wel l .  



 

 
 

 
 
 PAPER MILL REPORTING 
 Email:  atoigo1@verizon.net 
 (301) 495-5831 
  

  128  

 [Sl ide. ]  

 There was a Phase I  v isual  study of  h igher 

doses of  te l i thromycin to ramp up exposure 

performed to t ry to elucidate the mechanism of the 

v isual  adverse ef fects of  the drug.  There were 

mult ip le other Phase I  studies evaluat ing the 

pharmacokinet ics of  Ketek that included food ef fect  

studies,  drug-drug interact ions,  QT prolongat ion 

and studies of  the pharmacokinet ics of  Ketek in 

pat ients wi th renal  or  hepat ic impairment,  a 

so-cal led "stack the deck" study. 

 [Sl ide. ]  

 Final ly,  we rel ied upon foreign 

postmarket ing data in 3.7 mi l l ion exposures 

evaluated as part  of  the assessment of  safety to 

ident i fy uncommon ser ious adverse ef fects namely,  

hepat ic,  v isual  and cardiac,  based upon 

postmarket ing reports f rom France, Germany, other 

European countr ies and Lat in America where Ketek 

was already approved. 

 [Sl ide. ]  

 Now, I  would l ike to turn the podium over 
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to John Alexander for  the speci f ics of  that  

ef f icacy and safety data.  

 Thank you. 

 Pre-Approval Efficacy and Safety Data 

 John Alexander, M.D.  

 DR. ALEXANDER:   Good morning.  My name is 

John Alexander.   I  am a Medical  Team Leader in the 

Div is ion of  Ant i - Infect ive and Ophthalmology 

Products.  

 I t  is  my job to go over about four years 

of  pre-approval  safety and ef f icacy reviewed by the  

FDA in about 30 minutes,  so th is is going to be a 

quick run through. 

 [Sl ide. ]  

 In terms of  handl ing my topic,  I  am going 

to start  out  wi th discussing the ef f icacy data for  

each of  the approved indicat ions:   acute 

exacerbat ion of  chronic bronchi t is ,  acute bacter ia l  

s inusi t is  and community-acquired pneumonia.  

 I  wi l l  a lso touch on the informat ion that 

we had avai lable for  us wi th regard to 

mult idrug-resistant Streptococcus pneumoniae within  
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community-acquired pneumonia.  

 Then, I  wi l l  move on to the safety data 

focusing mainly on the control led c l in ical  t r ia ls,  

safety informat ion that we had and informat ion f rom  

the foreign postmarket ing.  

 [Sl ide. ]  

 For acute exacerbat ion of  chronic 

bronchi t is ,  we had two studies that  were submit ted 

wi th the or ig inal  NDA, Study 3003 and 3007, and one  

study that was in the resubmission, Study 3013. 

 I f  you not ice the color scheme, I  added as 

a convent ion for  the rest  of  the s l ides,  so you 

wi l l  know, the green studies are studies that  were 

submit ted wi th the or ig inal  NDA in February of  2000  

and reviewed pr ior  to the f i rst  Advisory Commit tee 

in Apr i l  of  2001, whereas, the studies in yel low 

wi l l  be those studies that  were submit ted as part  

of  later submissions just  so that  you can 

understand a l i t t le bi t  of  the t imel ine and the 

informat ion that we had at  about what t ime. 

 [Sl ide. ]  

 With regards to the studies for  acute 
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exacerbat ion of  chronic bronchi t is ,  the comparators  

are shown.  amoxic i l l in/c lavulanate and cefuroxime 

axet i l  were used as comparators in the studies in 

the or ig inal  NDA, and clar i thromycin was used as 

the comparator in the study in the resubmission. 

 Al l  of  these studies are non- infer ior i ty 

studies.  They were designed to compare cl in ical  

outcome at the test  of  cure v is i t  for  those 

pat ients wi th te l i thromycin versus those pat ients 

wi th comparator.  

 [Sl ide. ]  

 So this study shows the resul ts in the 

per-  protocol  and the MITT populat ions showing the 

cl in ical  cure rates of  the test  of  cure v is i t  for  

pat ients t reated with te l i thromycin,  pat ients 

t reated with comparator,  and the 95 percent 

conf idence intervals around the di f ference in cure 

rates between the two groups. 

 [Sl ide. ]  

 Now, there were also pathogen analyses 

that were done.  Those are avai lable to you in your  

br ief ing package. Br ief ly,  I  wanted to ment ion the 
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reason we had an addi t ional  study submit ted as part  

of  the resubmission in 2002 was because of  concerns  

that were raised as part  of  the Advisory Commit tee 

evaluat ion of  the resul ts wi th regard to outcomes 

for pat ients wi th AECB due to Haemophi lus 

inf luenzae. 

 What is shown is the numbers that  we had 

for the or ig inal  NDA in te l i thromycin pat ients wi th  

bacter io logic success for pat ients wi th AECB due to  

Haemophi lus inf luenzae was 15 out of  25,  which is 

60 percent,  versus what was seen for comparators.  

 So the resubmission study was in essence 

to provide us wi th some more cl in ical  exper ience in  

pat ients wi th AECB due to Haemophi lus inf luenzae.  

The resul ts of  the bacter io logic success rates for  

pat ients wi th AECB due to H. f lu in the 

resubmission are shown. 

 [Sl ide. ]  

 For acute bacter ia l  s inusi t is ,  there were 

three studies that  were provided within the f i rst  

review cycle.  There were no new acute bacter ia l  

s inusi t is  studies provided in ei ther of  the 
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resubmissions, so al l  of  the data that  we had were 

part  of  the or ig inal  NDA. 

 Study 3002 is a comparat ive study of  

te l i thromycin t reatment wi thout an act ive control  

arm, so the study was designed around looking at  

te l i thromycin given as 800 mg once a day for 5 days  

versus 10 days. 

 Study 3005 was a comparat ive study whose 

diagnosis was based on cl in ical  grounds and looked 

at  c l in ical  outcomes at  the test  of  cure v is i t .   

Amoxic i l l in-c lavulanic acid was used as the 

comparator.  

 Study 3011 was a study of  te l i thromycin 

compared to cefuroxime axet i l  250 mg bid for  10 

days.  This study included basel ine microbiologic 

diagnosis,  as wel l  as diagnosis based on cl in ical  

cr i ter ia.  

 Again,  a l l  of  these studies are around the 

same design of  non- infer ior i ty especial ly Study 

3005 and Study 3011 where you are ta lk ing about 

non- infer ior i ty against  an act ive comparator,  and 

they looked at  c l in ical  cure rates at  the test  of  
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cure v is i t .  

 [Sl ide. ]  

 That is what is shown in the resul ts here 

for  these sl ides.   Again,  I  remind you that what is  

shown in the comparator column for Study 3002 is 

the resul ts of  pat ients who were treated with 

te l i thromycin for  10 days. 

 [Sl ide. ]  

 Again,  the pathogen analyses are avai lable 

in the br ief ing package.  One thing I  would l ike to  

point  out  was the informat ion that we had at  the 

t ime that a concern was expressed with regards to 

the outcomes for pat ients wi th AECB due to H. f lu.  

 What we saw in the ABS studies was 

comparable H. inf luenzae cure rates for  pat ients in  

te l i thromycin and cefuroxime treatment arms, so you  

had roughly 80 percent cure rates depending on what  

you are looking at ,  the per-  protocol  or  MITT 

analysis for  both t reatment groups. 

 The br ief ing package also includes the 

informat ion on outcomes for penic i l l in and 

erythromycin-resistant strains of  Strep pneumoniae 
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and acute bacter ia l  s inusi t is .   But I  would make 

the point  that  at  the end, no speci f ic  c la im for 

ABS due to MDRSP was made and that is because of  

the fact  that  what we had was at  that  t ime 

knowledge that there was a smal l  t reatment ef fect ,  

so what the contr ibut ion of  MDRSP in th is disease 

ent i ty was, was unclear to us.  

 [Sl ide. ]  

 Moving on to community-acquired pneumonia,  

what I  am going to show are the resul ts for  the 

or ig inal  NDA studies.   There were three comparator 

t r ia ls that  were done, Study 3001 comparing 

tel i thromycin to amoxic i l l in,  3006 using 

clar i thromycin as a comparator,  and Study 3009 

using trovaf loxacin as a comparator.   As was noted 

ear l ier ,  the study with t rovaf loxacin was 

discont inued ear ly because of  concerns wi th regard 

to the safety of  t rovaf loxacin.  

 There were also three open label  studies 

that  were provided for addi t ional  exper ience with 

pat ients wi th community-acquired pneumonia due to 

pathogens ident i f ied as part  of  the open label  
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studies.  

 [Sl ide. ]  

 What is shown here now are the overal l  

resul ts for  the three comparat ive studies and the 

three open label  studies.   The three open label  

studies don' t  have any informat ion wi th regard to 

comparator or conf idence intervals.  

 With regard to the numbers that  you are 

seeing here,  for  Studies 3009, you wi l l  not ice that  

there is a larger conf idence interval .   Part  of  

that  is  related to the fact  that  you are ta lk ing 

about a study that was stopped ear ly,  so the number  

of  pat ients is smal ler .  

 Also,  of  interest  is  for  Study 3001, the 

study that used amoxic i l l in as a comparator,  the 

lower bounds of  the 95 percent conf idence intervals  

in the per protocol  and the MITT analyses are 

roughly 2 percent and a hal f  a percent 

respect ively.  

 [Sl ide. ]  

 Also,  informat ion that we had that we 

looked at ,  at  the t ime of  the or ig inal  NCA 
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submission in the f i rst  Advisory Commit tee was 

informat ion on subgroup analyses looking at  

pat ients speci f ical ly wi th bacteremia or 

subgrouping pat ients by Fine score.  

 The per-protocol  is  g iven there as sort  of  

a comparison informat ion to the subgroup analyses. 

 For pat ients wi th Strep pneumoniae 

bacteremia,  what was seen was success in c l in ical  

cure rates at  the test  of  cure v is i t  of  43 out of  

47,  91.5 percent.  

 You can also see the resul ts of  c l in ical  

cure rates in the te l i thromycin group by Fine 

score.   Again,  these are te l i thromycin cure rates 

and this incorporates informat ion on 

tel i thromycin-treated pat ients f rom both the 

comparat ive studies,  as wel l  as the open label  

studies.  

 [Sl ide. ]  

 Turning now to the mult idrug resistant 

Strep pneumoniae in CAP, part  of  what you heard 

ear l ier  was that part  of  what we were looking for 

af ter  the f i rst  Advisory Commit tee was addi t ional  
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exper ience with regard to pat ients wi th penic i l l in 

and erythromycin resistant strains of  Strep 

pneumoniae. 

 In order to provide that informat ion,  the 

sponsor submit ted two studies,  a comparat ive study 

of  te l i thromycin for  5 or 7 days, so that  was two 

separate t reatment arms compared to c lar i thromycin 

given for 10 days. 

 There was also an addi t ional  open label  

study of  te l i thromycin for  7 days provided as part  

of  the submission. The FDA's resubmission analyses 

focused on looking at  the outcomes for pat ients 

wi th resistant pathogens. 

 [Sl ide. ]  

 So I  want to walk you through this table a 

l i t t le bi t .   What th is is,  is  a table of  pat ients 

wi th CAP due to MDRSP and al l  of  the numbers in the  

table represent pat ients who are t reated with 

te l i thromycin.   This is informat ion that is coming 

from both the comparator t r ia ls,  as wel l  as the 

open label  studies.  

 For pat ients wi th community-acquired 
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pneumonia due to MDRSP, each of  the rows show what 

the outcomes were for pat ients who had an organism 

that showed resistance to the ant imicrobial  l is ted.  

 The f i rst  column shows the ant imicrobial .  

 The second column shows the resul ts for  

te l i thromycin-treated pat ients in the MITT group, 

and the thi rd column shows the resul t  for  

te l i thromycin-treated pat ients in the per-protocol  

analyses. 

 Each row may include pat ients that  are in 

the next row.  But,  when we are ta lk ing about these  

resul ts overal l  for  pat ients wi th 

community-acquired pneumonia due to MDRSP, what we 

were seeing were comparable resul ts to what was 

seen for pat ients wi th Strep pneumoniae overal l .  

 I  would note here for  the l ine for  

erythromycin,  for  the outcomes that were seen for 

pat ients wi th community-acquired pneumonia due to 

erythromycin-resistant strains,  their  numbers here 

include 8 subjects who had an organism, Strep 

pneumoniae organism, that  was resistant to 

erythromycin alone.  But what I  wanted to show here  
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was that for  te l i thromycin where we would be most 

concerned about the potent ia l  for  decreased 

act iv i ty would be in those pat ients who had a 

macrol ide-resistant strain and what we are seeing 

are the numbers that  are shown. 

 [Sl ide. ]  

 Moving on now to pre-approval  safety,  as 

we were looking at  the appl icat ion in i t ia l ly ,  we 

had a lot  of  informat ion,  so th is is a ketol ide.   

I t 's  a new chemical  ent i ty but i t  was known to be 

related to the macrol ide c lass of  ant ib iot ics,  so 

we were looking for speci f ic  adverse ef fects that  

we knew were associated with a macrol ide c lass.  

 We did have animal toxicology studies that  

provided us wi th some informat ion about hepat ic,  as  

wel l  as potent ia l  cardiac adverse ef fects on QT 

prolongat ion.  

 Other informat ion that we had from 

cl in ical  pharmacology studies is that  the drug is 

known to be a CYP3A4 and a CYP2D6 substrate,  as 

wel l  as being a strong CYP3A4 inhibi tor ,  so the 

potent ia l  for  drug interact ions was also something 
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that we invest igated as part  of  the c l in ical  

studies that  were done. 

 There was also informat ion f rom Phase I  

studies,  l iver funct ion test  increases noted in 

pat ients in the Phase I  t r ia ls.  

 [Sl ide. ]  

 Moving on to the data that  we had for 

safety in Phase I I I  t r ia ls.   This informat ion was 

already displayed by the sponsor in their  analyses.  

 What is shown here are the pat ients in the 

comparat ive t r ia ls who received ei ther 

te l i thromycin or comparator.  

 You wi l l  not ice that  the number of  

pat ients for  the te l i thromycin-treated group is 

larger,  and that is because of  the fact  that  some 

of  the studies were two-arm or three-arm tr ia ls 

where there were two separate arms of  te l i thromycin  

that  were included. 

 Overal l ,  what we are seeing is comparable 

rates of  common, less ser ious adverse events.   Of 

course, th is doesn' t  te l l  us necessar i ly  a lot  of  

informat ion about more ser ious rare adverse ef fects  
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of  the drug. 

 [Sl ide. ]  

 Moving on to focus on speci f ic  adverse 

ef fects of  interest .   I  wi l l  s tar t  out  wi th v isual  

adverse ef fects.  

 As noted ear l ier ,  these visual  ef fects 

were f i rst  recognized as part  of  Phase I I I  t r ia ls.  

 What were seen were visual  adverse event rates of  

1.1 percent for  Ketek-treated pat ients versus 0.3 

percent roughly for  the comparator- t reated 

pat ients.  

 What was reported was visual  b lurr ing 

occurr ing more in females than in males,  and 

occurr ing more in pat ients in the younger age 

group.  I t  was actual ly noted mainly wi th in the 

t r ia ls of  Strep pharyngi t is .  

 Also,  of  interest  was an analysis that  was 

done where we looked at  pat ients who had received a  

CYP3A4 inhibi tor  as part  of  their  t reatment whi le 

in the c l in ical  t r ia ls versus those who didn' t ,  and  

you saw more visual  ef fects reported for those 

pat ients who had received a CYP3A4 inhibi tor .  
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 Now, what was reported was most ly some 

mi ld ef fects on blurred vis ion.   Some pat ients 

discont inued treatment,  others cont inued their  

t reatment.   Most of  the reports of  v isual  ef fects 

occurred with the f i rst  or  second dose but i t  was 

noted in pat ients later on in some cases. 

 Because of  these concerns about what these 

visual  ef fects were,  as part  of  the resubmission 

the sponsor conducted some mechanist ic studies.   

Their  studies did conf i rm that what we were seeing 

was a dose response. 

 The mechanist ic studies are descr ibed in 

Appendix D of  your br ief ing document.   Br ief ly,  

what they involved was giv ing pat ients a 

supertherapeut ic dose of  te l i thromycin,  so rather 

than the regular 800 mg dose, pat ients received a 

2,400 mg dose.  As was descr ibed ear l ier ,  what i t  

appeared to be related to is an ef fect  on 

accommodat ion and release of  accommodat ion al though  

the mechanism isn' t  thoroughly elucidated. 

 [Sl ide. ]  

 Moving on to cardiac adverse events,  QT 
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prolongat ion was something that was being 

ident i f ied as a concern,  not only wi th Ketek but 

wi th other ant imicrobials at  around the t ime of  the  

submission of  th is or ig inal  NDA. 

 What was noted in the Phase I I I  t r ia ls 

resul ts was an on-therapy increase in QTc and what 

I  am showing you there are the numbers for  QTc 

using Bazett 's  and Fr ider ic ia 's formulas.  

 There was a careful  review of  cardiac 

adverse events as part  of  the Phase I I I  t r ia ls.   

What we were try ing to evaluate was the potent ia l  

for  QT prolongat ion leading to problems with 

pat ients especial ly those who had drug 

interact ions.  

 So, as part  of  the resubmission, there 

were addi t ional  Phase I  studies that  provided us 

more informat ion about QTc prolongat ion.   

Speci f ical ly,  the study that Dr.  Soreth noted as 

the "stack the deck" study involved pat ients who 

were elder ly,  who had some degrees of  renal  

impairment,  and were also given a CYP3A4 inhibi tor  

ketoconazole in order to fur ther evaluate what 
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happened with QTc prolongat ion in pat ients who are 

expected to have higher serum concentrat ion of  

ketol ide because of  th is combined ef fect .  

 What ended up being noted is that  there is 

probably a smal l  ef fect  on QT prolongat ion 

comparable to c lar i thromycin in those studies.   

Again,  there wi l l  be some ment ion of  QTc 

prolongat ion as part  of  tomorrow morning's session.  

 [Sl ide. ]  

 With regard to hepat ic adverse events,  

there were some LFT increases noted in the Phase 

I I I  t r ia ls and some l iver ladders are provided as 

part  of  Appendix B in your br ief ing document.  

 Of concern in the or ig inal  NDA database 

were ser ious hepat ic adverse events noted for two 

pat ients,  a 76-year-old female wi th CAP, and a 

50-year-old Finnish man that was the topic of  

d iscussion at  both the f i rst  and second Advisory 

Commit tees, as had already been ment ioned by the 

sponsor.  

 Because of  the concerns about the 

potent ia l  for  ser ious hepat ic adverse events noted 
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within the NDA database, th is is part  of  what led 

to the overal l  design of  Study 3014 in order to t ry  

and invest igate whether we were going to see common  

occurrence of  ser ious hepat ic adverse events.   You 

have heard some discussion about the concerns wi th 

regard to Study 3014. 

 [Sl ide. ]  

 I  am going to move on to the informat ion 

that we had for foreign postmarket ing.   This 

informat ion was submit ted to us as of  October of  

2003, I  bel ieve. 

 The informat ion that we had was on 

approximately 3.7 mi l l ion exposures ex U.S. as of  

January 2003, most of  the informat ion coming from 

France and Germany but also f rom other countr ies 

wi th in the European Union, wi th in Lat in America,  

and the Internat ional  informat ion f rom French 

overseas areas. 

 There was informat ion that was provided on 

a total  of  2,345 adverse event reports in 932 

pat ients.   Of course, I  am not going to be able to 

go over al l  of  the detai led informat ion on the 
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foreign postmarket ing,  so I  am going to focus on 

informat ion on visual ,  hepat ic and myasthenia 

gravis.  

 Appendix C of  your br ief ing document had 

provided selected sect ions of  the overal l  review of  

th is foreign postmarket ing informat ion highl ight ing  

those speci f ic  areas of  concern.  

 [Sl ide. ]  

 The informat ion that we had on the foreign 

postmarket ing,  v isual  adverse events were reported 

as 415 adverse event reports occurr ing in 315 

pat ients.   This accounted for 33 percent of  a l l  

pat ients wi th adverse events reported in 

postmarket ing.  

 Ser ious v isual  adverse events were 101 

reports in 66 pat ients.   What was noted with regard  

to the counts for  these adverse event reports were 

that they occurred more in females than they did in  

males and the counts were greater for  those 

pat ients less than 40 in comparison to those 40 to 

55, or those older than 55.  That is consistent 

wi th the informat ion that we had from the NDA 



 

 
 

 
 
 PAPER MILL REPORTING 
 Email:  atoigo1@verizon.net 
 (301) 495-5831 
  

  148  

database. 

 In terms of  what was being descr ibed as 

severe v isual  adverse events,  these were adverse 

events that  were interfer ing wi th indiv idual 's 

act iv i t ies of  dai ly l iv ing,  pat ients report ing 

bl indness for a per iod of  t ime, not being able to 

see. 

 There was a part icular ly memorable report  

of  an adolescent female who had received the drug, 

who was complaining that she couldn' t  see hersel f  

in the mirror.  

 What we know about the data f rom these 

foreign postmarket ing reports was that most of  the 

reports included pat ients that  recovered, al though 

there was a proport ion of  pat ients where the 

informat ion indicated that the event was ei ther 

ongoing or something as sequelae was reported.  But  

we have l imi ted informat ion in these passive 

reports to make a determinat ion on what those 

prolonged ef fects are.  

 [Sl ide. ]  

 With regards to hepat ic AE, there were 90 
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reports occurr ing in 43 pat ients,  24 were female,  

16 male and the rest  unknown.  The report  in 

Appendix C sort  of  detai ls the informat ion that we 

had about patterns of  l iver in jury,  again most were  

unclear.   Of those that we had informat ion wi th 

regard to several  l iver funct ion tests,  there 

appeared to be more to be more pat ients wi th 

cholestat ic versus cytolyt ic in jury but we have 

l imi ted informat ion on which to make any 

conclusions with regard to causal i ty.  

 In total ,  there was only one death that  

was reported as part  of  th is foreign postmarket ing 

exposure but th is indiv idual  had mult ip le 

confounding factors reported including hepat i t is  A,  

Q fever and high-dose acetaminophen. 

 Again,  th is is the informat ion that we had 

at  the t ime of  approval .   You are going to hear 

later on this af ternoon more informat ion about 

domest ic cases of  hepat ic adverse events.  

 [Sl ide. ]  

 Also,  noted in foreign postmarket ing were 

exacerbat ions in myasthenia gravis.   We didn' t  have  
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any informat ion on the occurrence of  exacerbat ions 

in myasthenia gravis wi th in the sett ing of  the 

control led c l in ical  t r ia ls.   But that  is  not 

surpr is ing given the rar i ty of  myasthenia gravis 

i tsel f .  

 What were ident i f ied were 13 pat ients 

assessed by the medical  of f icer as having l ikely 

cases and 6 pat ients having probable cases of  

exacerbat ion of  myasthenia gravis.  

 The symptoms that were reported var ied 

f rom ptosis and weakness to respiratory fa i lure 

including one pat ient  who was reported as a death.  

 [Sl ide. ]  

 In 2004, on Apr i l  1st ,  we approved the use 

of  te l i thromycin tablets,  400 mg tablets,  for  the 

t reatment of  community-acquired pneumonia including  

MDRSP, pat ients wi th acute bacter ia l  s inusi t is  and 

acute exacerbat ions of  chronic bronchi t is .  

 Given the informat ion that we knew from 

the control led c l in ical  t r ia ls,  as wel l  as the 

foreign postmarket ing,  the label  included warnings 

for QT ef fects,  warnings for myasthenia gravis 



 

 
 

 
 
 PAPER MILL REPORTING 
 Email:  atoigo1@verizon.net 
 (301) 495-5831 
  

  151  

exacerbat ion and C. di f f ic i le col i t is .  

 There was also informat ion in the 

Precaut ion Sect ion wi th regard to hepat ic 

dysfunct ion,  wi th regard to v isual  adverse events 

including some precaut ions wi th regard to dr iv ing 

and, of  course, informat ion on the drug 

interact ions that occurred. 

 [Sl ide. ]  

 So, wi th the approval ,  we go into the 

per iod of  U.S. postmarket ing.   There was cont inued 

monitor ing for  adverse ef fects including a 

reassessment of  a l l  the adverse ef fects that  had 

occurred at  approximately a one-year t ime point .  

 As part  of  the postmarket ing act iv i t ies,  

there was also approval  of  a 300 mg tablet  

formulat ion for  pat ients wi th severe renal  

impairment,  because part  of  the informat ion that we  

got f rom the "stack-the-deck" study was that a 600 

mg dose as opposed to the usual  800 mg dose for 

most adul ts,  appeared to be more appropr iate for  

pat ients wi th severe renal  impairment.  

 There was also a label ing supplement that  
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was submit ted and the review of  that  label ing 

supplement is provided in Appendix E of  your 

br ief ing document.   This added precaut ions 

part icular ly of  note wi th syncope usual ly 

associated with vagal  syndrome. 

 This was added as a precaut ion because of  

the fact  that  these reports involved postmarket ing 

adverse-event reports mainly coming from Japan.  

But one of  the cases included the occurrence of  a 

car accident,  so again the concern about the 

potent ia l  ef fect  of  the drug on pat ients who would 

be dr iv ing.  

 There were a total  of  56 reports in the 

syncope/ loss of  consciousness preferred terms as of  

July 1,  2004, af ter  the medical  of f icer review of  

these cases, th is was reduced to 11 cases that are 

thought to be potent ia l ly  associated with the 

ef fect  of  te l i thromycin on treatment,  and that is 

what led to the label ing supplement.  

 You wi l l  hear more discussion later on in 

tomorrow's session about syncope and loss of  

consciousness reported in postmarket ing and 
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domest ic cases in the U.S. 

 There was also not l is ted on the sl ide an 

addi t ional  label ing supplement that  came in,  in 

June of  2006, to add informat ion wi th regard to 

hepat ic adverse events and to strengthen the 

informat ion wi th regard to myasthenia gravis that  

wi l l  be discussed later on in these sessions. 

 That ends my presentat ion.  

 DR. EDWARDS:  Thank you very much. 

 We now have t ime for quest ions f rom the 

Commit tee. We are actual ly just  a l i t t le bi t  ahead 

of  t ime.  I  am planning to break at  10:55 as 

scheduled, so let  me open the act iv i ty up to 

quest ions f rom the Commit tee. 

 Yes, Mr.  Levin.  

 Committee Questions  

 MR. LEVIN:  Two quest ions of  FDA.  One, is 

there more informat ion in the discussion about the 

regulatory br ief ing meet ing of  February 19, 2003, 

is there more discussion that is avai lable to us of  

what went on in that  meet ing that led to the 

decis ion to rely on postmarket ing data f rom other 
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countr ies as a subst i tute for  a corrupted or fa i led  

safety t r ia l  that  was asked for as part  of  the 

approvabi l i ty  let ter  in the beginning of  th is 

process? 

 We had a process where the Agency and the 

Advisory Commit tee asked for fur ther study, 

problems with that  study, and a decis ion was made 

to accept postmarket ing ADE informat ion as a 

subst i tute for  that  study because of  the problems 

with that  study.  That is the f i rst  quest ion.  

 Related to that  is  under what 

c i rcumstances does FACA permit  a c losed advisory 

commit tee meet ing,  which apparent ly occurred to 

discuss that data af ter  the publ ic meet ing? 

 DR. COX:  The f i rst  quest ion wi th regards 

to the foreign postmarket ing data-- I  don' t  recal l  

the discussions that took place dur ing regulatory 

br ief ing but we do look at  postmarket ing data that  

is  avai lable for  products that  are out there and 

marketed, something that is required to be 

submit ted,  so that  informat ion can provide very 

helpful  informat ion in looking at  adverse events 
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that may be occurr ing at  very,  very low 

frequencies.  

 Just  looking at  other instances of  foreign 

postmarket ing data and their  use, they have in the 

past been informat ive for  other products that  have 

had problems with hepat ic toxic i ty.   So, in the 

past,  that  type of  informat ion has disclosed 

signals of  toxic i t ies,  so foreign data can be 

helpful .  

 Interest ing,  too,  is  in the discussions 

today, too,  we have heard about myasthenia gravis 

and the source of  the informat ion that was included  

in the label  wi th regards to exacerbat ions of  

myasthenia gravis was something that came from the 

foreign postmarket ing data that  was avai lable to 

us.  

 DR. J.  JENKINS:  Let  me add a l i t t le bi t  

to that .  I  am not an at torney, so I  am not going to  

give you a legal  answer on the FACA, but we 

occasional ly do have closed sessions of  advisory 

commit tees to discuss pr imari ly drug development 

plans that are st i l l  commercial  conf ident ia l  
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informat ion,  so they might be dur ing the IND phase 

where we are seeking advice f rom the Commit tee on 

development of  studies or th ings of  that  nature 

that  are st i l l  dur ing the IND phase, that  they are 

not approval  d iscussions, so we don' t  have closed 

meet ings to ta lk about approval  decis ions for 

appl icat ions.  

 I  th ink i t  was at  that  meet ing,  as Dr.  

Soreth ment ioned, that  the Commit tee was updated on  

the fact  that  we had not fo l lowed their  advice f rom  

the January meet ing and i t  was given as a courtesy 

update about the ongoing invest igat ions about the 

3014 study. 

 Another point  to make about the hepat ic 

adverse events and the control led c l in ical  t r ia l  

versus postmarket ing survei l lance data,  we require 

companies to submit  a l l  avai lable postmarket ing 

safety data when they submit  NDAs to the FDA, so i f  

the drug has been approved in other countr ies,  we 

expect them to submit  those data to us as part  of  

the safety package and we rout inely review that for  

approval .  
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 There was a t ime in history when most 

drugs were approved outside of  the Uni ted States 

before they were approved here,  where we probably 

ut i l ized that data more than we have in recent 

years where we tended to approve the drugs ei ther 

f i rst  or  about the same t ime that they have been 

approved in other countr ies.   But i t  is  a 

requirement that  that  data be submit ted.  

 One other point  to keep in mind is that  

the 3014 study was designed to t ry to rule out a 1 

in 4,000 r isk of  ser ious hepat ic dysfunct ion.   That  

was based on the one case that was seen in the 

or ig inal  NDA database. 

 So, that  was what was being considered 

when we were having the internal  regulatory 

br ief ing.   The study was powered to look for  a r isk  

of  1 in 4,000, and how much comfort  could you take 

from, say,  a 4 mi l l ion exposure database from 

postmarket ing exper ience and assessing what the 

potent ia l  r isk for  ser ious adverse react ions might 

be. So, that  was the discussion that was held.  

 DR. EDWARDS:  Dr.  Fol lmann. 
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 DR. FOLLMANN:  So part  of  our charge is to 

look at  overal l  r isk and benef i t .   We have heard 

some discussion today about MDRSP, resistant 

strains of  pathogens, and Ketek is,  in fact ,  

labeled for MDRSP. 

 I  was interested in the evidence that was 

used to make a determinat ion.   I  don' t  know i f  th is  

is a quest ion for  the sponsor or the FDA but I  

th ink the sponsor had a s l ide that  might make i t  

easier for  me to make my point .  

 This was Dr.  Edelberg's s l ide 3-18, which 

I  bel ieve was a lumped analysis of  both the 

randomized, control led studies in CAP, as wel l  as 

three uncontrol led studies in CAP.  I  just  want to 

walk through sort  of  the th inking that resul ted in 

the label  for  MDRSP. 

 I t  seems what was going on here,  they had 

three randomized comparat ive studies and they 

passed the non- infer ior i ty margin for  that .   But 

there wasn' t  suf f ic ient  evidence to grant a label  

for  MDRSP so they enr iched the database by doing 

three subsequent studies focused on resistant 
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strains.  

 You see the data displayed here.   That is 

why you have this dispar i ty in the numbers.   To me,  

i t  would have been more direct  and stronger 

evidence i f  there had been a randomized study of  

super ior i ty or even non- infer ior i ty that  focused on  

these resistant strains.  

 What we have here is more overal l  i t  was 

equivalent in a large body of  pathogens and then, 

wi thout a comparator,  we focused on studies where 

there are these resistant pathogens. 

 We note,  somewhat informal ly I  guess, that  

the cure rates are s imi lar  for  the resistant 

pathogens in these non-control led studies and, 

therefore,  we conclude i t 's  ef fect ive c l in ical ly 

against  MDRSP. 

 I f  you sort  of  twist  th is around, i f  you 

would say this isn ' t  real ly fa i r - -but i f  you would 

twist  th is around and do an equivalence of  the data  

here,  you would f ind that  the comparator meets the 

overal l  non- infer ior i ty margin,  so wi th the same 

kind of  th inking, i f  those numbers were larger,  and  
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the rates were around 80, 90 percent,  maybe the 

comparator could conclude that they were ef fect ive,  

therefore,  MDRSP. 

 The point  I  am try ing to make here,  and I  

would l ike some discussion on i t ,  is  i t  seems l ike 

the evidence to make this conclusion of  MDRSP is 

certainly not as strong as would you would have had  

i f  you had a comparat ive study that focused on this  

quest ion.  

 DR. COX:  With regards to the resistance 

claims for Streptococcus pneumoniae, general ly,  the  

approach here has been one to look at  how the drug 

performs in t reatment of  Streptococcus pneumoniae 

in general ,  so those suscept ib le and resistant 

strains.  

 Then, looking also at  cases where there is 

bacteremia or in s i tuat ions where there is more 

severe disease.  Then, looking sort  of  at  the top 

of  the pyramid would be to look at  those strains 

where there is,  in fact ,  resistance present.  

 What we are real ly doing here is looking 

in essence at  one of  the organisms within the 
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overal l  indicat ion,  so i t  is  not  something that has  

been stat ist ical ly powered. 

 You wi l l  not ice wi th in the indicat ion,  

there is a var iety of  strains,  and this is,  in 

essence, a group within one of  those organisms.  We  

look at  the speci f ic  cure rates for  each of  the 

part icular pathogens within the overal l  

community-acquired pneumonia study, and that would 

be der ived from the microbiological ly evaluable 

subpopulat ion.  

 I t  is  more looking at  how the drug is 

far ing in a representat ive group of  organisms which  

are resistant to drugs commonly used to t reat  

Streptococcus pneumoniae, much more in the way that  

we are looking at  adding part icular bacter ium to 

the l is t  than we are a separate indicat ion.  

 Another th ing to keep in mind, too,  is  

that  the part icular comparator that  is  c i ted there,  

the part icular strain of  Streptococcus pneumoniae, 

the mult idrug resistant strain,  may be suscept ib le 

to the comparator,  too,  so i t  is  not  necessar i ly  

t rue that the comparator would be a drug to which 



 

 
 

 
 
 PAPER MILL REPORTING 
 Email:  atoigo1@verizon.net 
 (301) 495-5831 
  

  162  

the organism is resistant.   That may help put that  

in a l i t t le more context .  

 DR. FOLLMANN:  When you say the comparator 

might not be resistant to the organisms, that  is  

based on the assay or the in v i t ro test .   I  don' t  

real ly know what that  means necessar i ly .  

 What would real ly be def in i t ive for  me 

would be to look at  the c l in ical  cure rates,  not  

sort  of  based on i f  you classi f ied these organisms 

and then looked at  c l in ical  cure rates,  th is is 

sort  of  making the leap of  fa i th that  the in v i t ro 

assay is real ly a good surrogate for  d iscr iminat ing  

a comparator wouldn' t  work and Ketek would work.  

 DR. COX:  And the comparator,  too,  may 

actual ly be mult ip le agents,  they are al l  pooled 

together.   I f  you were to do a stat ist ical ly 

powered study to show super ior i ty,  then, that  would  

be stronger evidence.  But I  th ink we are looking 

at  th is more in the context  of  the types of  

informat ion that we would look to add an organism 

within the overal l  indicat ion and also to gain some  

exper ience with the types of  pat ients that  may have  
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resistant strains to Streptococcus pneumoniae to 

make sure that  there aren' t  c l in ical  d i f ferences or  

other factors that  may be contr ibut ing to a pat ient  

populat ion that may be more di f f icul t  to t reat  and 

making sure that  the agent st i l l  preserves i ts 

ef f icacy there,  and that the cure rates are s imi lar  

to what we are seeing in the overal l  pat ient  

populat ion including the larger body of  pat ients 

wi th suscept ib le strains to pneumococcus. 

 DR. HILTON:  I  th ink Dr.  Alexander 's Sl ide 

13 also addresses this issue.  On that,  I  was kind 

of  concerned about the di f ference in the rates for  

the modif ied intent ion-to-treat populat ion versus 

the per-protocol .  

 The per-protocol  rates look pret ty 

excel lent  but I  am very concerned about the 

substant ia l  reduct ion in the modif ied 

intent ion-to-treat group where the denominators are  

larger.  

 DR. ALEXANDER:  Again,  looking at  what we 

are ta lk ing about,  most of  the numbers that  you had  

seen in the rest  of  the presentat ion are actual ly 
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related to the per-protocol  populat ion,  even the 

informat ion in the br ief ing packet,  when we are 

looking at  the MITT populat ions and the MITT rates 

due to Strep pneumoniae, we are also seeing what 

are lower cure rates in the MITT populat ion for  

pat ients wi th community-acquired pneumonia due to 

Strep pneumoniae, so that  is something that we 

typical ly see in terms of  an overal l  dropoff .  

 I f  you look at  the outcomes for 

community-acquired pneumonia,  for  the pr imary 

endpoint ,  you wi l l  see di f ferences between what 

were the overal l  outcomes in terms of  the 

per-protocol  group and the MITT group, as wel l .  

 We are looking at  the comparisons for the 

MITT groups, as wel l  as for  the per-protocol .  

 DR. EDWARDS:  Dr.  Proschan. 

 DR. PROSCHAN:  This is a part icular ly 

important point  g iven that we have heard that a lot  

of  pat ients,  not  in CAP but in some of  these other 

condi t ions,  wi l l  respond without any t reatment,  and  

so, i f  i t 's  only 75 percent responding-- th is is 

di f ferent because this is CAP--but in some of  these  



 

 
 

 
 
 PAPER MILL REPORTING 
 Email:  atoigo1@verizon.net 
 (301) 495-5831 
  

  165  

less ser ious condi t ions,  i f  i t 's  only 75 percent,  

perhaps a placebo response rate would be close to 

that .  

 DR. EDWARDS:  Dr.  Norden. 

 DR. NORDEN:  Can I  ask John Bart let t  a 

quest ion? 

 DR. EDWARDS:  Yes. 

 DR. NORDEN:  John, I  thought that  was 

real ly an excel lent  presentat ion.   The quest ion I  

had for you is real ly to do with AECB, because I  

th ink i t  is  going to come up later when we try to 

look at  the r isk-benef i ts.  

 The only study that you were able to c i te 

that  showed a real  benef i t  for  ant ib iot ics that  you  

would feel  comfortable wi th was the Lancet paper,  

which was certainly severe cases, and probably not 

what most of  us associate wi th AECB. 

 I  just  want to be sure that  that  is  your 

interpretat ion also,  because I  th ink i t  is  not  the 

k ind of  th ing that most pat ients are gett ing 

t reated with Ketek or moxi f loxacin for  anyway. 

 DR. BARTLETT:  Yes, Car l ,  you are r ight .   
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That was a study in which pat ients were admit ted to  

an Intensive Care Unit  to be placed on a 

vent i lator,  and was certainly unique in that  way.  

The di f ference was big,  though, 4 percent versus 22  

percent for  death.  

 DR. EDWARDS:  John, before you si t  down, I  

wanted to ask a quest ion also.   I f  I  interpreted 

your comments correct ly,  I  bel ieve you and Dr.  Low 

may have a l i t t le bi t  d i f ferent v iewpoints on the 

signi f icance of  macrol ide resistance.  I  wonder i f  

you could elaborate on that.  

 DR. BARTLETT:  I  made two points about 

macrol ides.  One is that  they seem to do better in 

v ivo than they would appear to do in v i t ro.   I  

don' t  th ink that  is  incompat ib le wi th what Don 

said.   I  th ink what he said was that there is a 

higher rate of  fa i lure wi th macrol ides.  

 I  th ink my point  was that there is a big 

di f ference between the in v i t ro and in v ivo 

response, that  doesn' t  seem to indicate that  the in  

v i t ro data has been a very good marker.  

 The second point  I  was making is they seem 
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to do something with pneumococcal  bacteremia that 

we have been puzzled by.   But,  of  course, i t  may be  

that the macrol ides have some ant i - inf lammatory 

ef fect  that  accounts for  some of  the act iv i ty they 

have shown in var ious infect ions.  

 I  am not sure what Don and I  said is 

incompat ib le.  I  th ink we were sort  of  saying that 

there is a high rate of  in v i t ro resistance, and I  

am saying that i t  looks better than i t  does in a 

test  tube, and he is saying that,  wel l ,  there are 

st i l l  more fai lures in that  group. 

 So I  th ink they are probably compat ib le.   

But we are sort  of  looking at  i t  hal f - fu l l  or  

hal f -empty.  

 DR. EDWARDS:  Dr.  Low, would you l ike to 

comment? 

 DR. LOW:  I  agree and these are real ly 

di f f icul t  studies to carry out especial ly af ter  

drugs have been approved.  I  th ink that  Dr.  Lonks 

wi l l  a lso make some comments about macrol ide 

fa i lures and resistance in a subsequent 

presentat ion.  
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 DR. EDWARDS:  Thank you. 

 MS. SHAPIRO:  This may be addressed later 

and, i f  so,  that 's f ine,  but  I  am wondering i f  we 

could get more informat ion about the requirements 

and the pract ice of  adverse event report ing in 

foreign countr ies and how representat ive those 

reports are projected to be in terms of  the 

universe. 

 DR. EDWARDS:  I  bel ieve we are going to 

discuss that in some detai l .   Is that  not correct ,  

Dr.  Dal  Pan? 

 DR. DAL PAN:  What we are going to hear is 

we are going to hear f rom the European Medicines 

Agency later about their  5-year review of  

te l i thromycin.   We could perhaps ask the 

representat ive to ta lk about how postmarket ing 

reports are handled at  least  in the European Union 

or in the country which he is represent ing.  

 I f  you wish, I  could ta lk about what 

spontaneous report ing actual ly is in the Uni ted 

States,  as wel l .  

 DR. EDWARDS:  Are there any other 
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quest ions at  th is t ime? 

 [No response.]  

 DR. EDWARDS:  We wi l l  break unt i l  10:55.  

Thank you. 

 [Break.]  

 DR. EDWARDS:  At  th is t ime, I  would l ike 

to turn the meet ing over to Dr.  Stephen Jenkins,  

who is going to direct  the sponsor 's presentat ions 

for  the next port ion.  

 Dr.  Jenkins.  

 Sponsor Presentation 

 Postapproval 

 Microbiologic Surveillance 

 Stephen G. Jenkins, Ph.D.  

 DR. S. JENKINS:  Good morning.  Thank you 

for the opportuni ty to present today.  I  apologize 

upfront,  I  have a v i ra l  syndrome and my voice isn' t  

carry ing part icular ly wel l ,  but  that  is  a condi t ion  

for  which ant ib iot ics do not play a role.  

 [Sl ide. ]  

 I  have been asked today to speak on the 

postapproval  microbiology studies that  have been 
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conducted with te l i thromycin or Ketek.  

 [Sl ide. ]  

 The object ives of  the var ious studies that  

have been conducted basical ly at tempt to look at  

fo l low-up data on the in v i t ro act iv i ty of  th is 

compound against  the key respiratory pathogens, 

focusing on Streptococcus pneumoniae, the organism 

that has already been descr ibed by Drs.  Bart let t  

and Low that is the most important pathogen, and 

community onset respiratory infect ions,  but also 

focusing on Haemophi lus inf luenzae whi le col lect ing  

data on other organisms, as wel l ,  including 

Staphylococcus aureus, Streptococcus pyogenes, 

Legionel la pneumophi la and other organisms 

encountered in th is set t ing,  and then to compare 

the f indings for te l i thromycin to other 

ant imicrobial  agents that  are used for t reatment of  

these respiratory t ract  infect ions.  

 Secondly,  to monitor the epidemiology of  

ant imicrobial  resistance in the pneumococcus, the 

t rends of  that  resistance both in terms of  the 

phenotypes, the MICs of  these organisms and the 
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genotypes, the molecular character izat ion of  the 

genes that code for that  resistance and, f inal ly,  

to assess the impact of  the heptavalent Prevnar 

vaccine on the var ious serotypes of  pneumococcus 

that we are encounter ing in these infect ions.  

 [Sl ide. ]  

 Now, to do this,  most of  the studies have 

been from a program cal led PROTEKT.  This is a very  

large internat ional  survei l lance program that 

col lects isolates f rom pat ients wi th 

wel l -character ized respiratory t ract  infect ions and  

then looks at  them in terms of  their  in v i t ro 

suscept ib i l i ty .   Laborator ies are recrui ted to 

part ic ipate in the study and they col lect  

consecut ive isolates f rom pat ients at  their  var ious  

inst i tut ions.  

 Now, there are two large programs I  am 

going to share informat ion wi th you this morning.  

The f i rst  is  the Global  PROTEKT program which has 

been ongoing since 1999, pr ior  to the launch of  

te l i thromycin in Europe. 

 In th is study, 35 countr ies are 
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represented and 116 si tes part ic ipate in these 

analyses.  Al l  of  the work is conducted at  one 

central  laboratory cal led GR Micro in London, where  

they do the suscept ib i l i ty  test ing i tsel f ,  the 

genotyping of  these organisms, and serotype the 

var ious pathogens that are submit ted.  

 The PROTEKT U.S. program has been going 

since 2000, 191 si tes part ic ipate in th is program. 

 They are in the f i f th year of  the study.  The 

central  laboratory that  test  these organisms in the  

Uni ted States is the CMI laboratory in Wi lson, 

Oregon, where the MIC test ing is performed and then  

al l  of  the isolates are t ransferred to GR Micro for  

consistency purposes for the genotyping and 

serotyping studies.  

 [Sl ide. ]  

 Let 's focus f i rst  on the PROTEKT US 

program, looking a l i t t le bi t  at  the epidemiology 

by geographic area in the Uni ted States and the in 

v i t ro act iv i ty of  te l i thromycin against  the 

pneumococcus for the overal l  populat ion by age 

group and by genotype and then, at  the end, looking  
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at  some informat ion on Haemophi lus inf luenzae, the 

second most commonly encountered pathogen in these 

infect ions.  

 [Sl ide. ]  

 This looks at  the data in Year 5,  the most 

recent year for  which we have informat ion on the 

prevalence of  ant imicrobial  resistance by region. 

 I  th ink i t  is  interest ing that the 

Northwestern and Southwestern states c lear ly have 

lower rates of  ant imicrobial  resistance than other 

parts of  the country,  such as North Central ,  South 

Central  and Southeastern states.  

 That having been said,  the macrol ide 

resistance rates and mult idrug resistance rates 

c lear ly are bothersome. The lowest rates we are 

seeing in any region in the Uni ted States is 

current ly 22 percent.  

 [Sl ide. ]  

 Here,  we are looking at  the in v i t ro 

act iv i ty of  a var iety of  ant imicrobial  agents again  

against  Streptococcus pneumoniae.  The overal l  

populat ion that was studied in the f i f th year of  
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the study included about 9,500 isolates of  

Streptococcus pneumoniae. 

 The resistance rate for  te l i thromycin in 

th is study was 0.1 percent.   By comparison, the 

resistance rate to the macrol ides,  azi thromycin 

being a representat ive of  that  c lass,  is  current ly 

around 31 percent,  Augment in overal l  about 5.5 

percent,  cefuroxime axet i l  is  a representat ive of  

the second-generat ion cephalospor ins at  

about 20 percent,  and levof loxacin as an example of  

a f luoroquinolone at  about 1 percent.  

 I f  you then cut the data into subsets 

where you have macrol ide-resistant organisms and 

mult idrug-resistant organisms, some very 

interest ing th ings can be seen. 

 First  of  a l l ,  the resistance rates for  

te l i thromycin for  a l l  of  these categor ies remains 

considerably below 1 percent.  

 For penic i l l in-resistant strains,  

interest ingly,  over three-quarters of  these 

organisms are concomitant ly resistant to the 

macrol ides,  Augment in about 32 percent are 
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resistant,  essent ia l ly ,  100 percent are then 

resistant to the second-generat ion cephalospor ins,  

and you not ice that  the resistance rates to the 

f luoroquinolones creep up a l i t t le bi t .  

 Even i f  you look at  mult idrug-resistant 

organisms, resistant to f ive or more classes of  

ant imicrobial  agents,  the act iv i ty of  te l i thromycin  

remains high, only about a hal f  a percent are 

resistant as compared to essent ia l ly  100 percent 

resistance for azi thromycin,  55 percent for  

amoxic i l l in-c lavulanic acid,  100 percent for  the 

second-generat ion cephalospor ins and about 2 

percent for  the f luoroquinolones. 

 [Sl ide. ]  

 I  th ink another way to look at  the data is 

over t ime.  So we are now looking at  resistance 

rates to these var ious ant imicrobial  agents over 

the 4-year per iod for  which we have data.   I t  does 

sort  of  t rack some of the comments that  have been 

made by both Drs.  Bart let t  and Low. 

 I f  you take a look,  for  instance, 

penic i l l in resistance rates have actual ly decl ined 
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from 2000 about 26 percent down to a rate of  about 

17.5 percent today.  I  th ink th is is a direct  

impact of  the Prevnar vaccine. 

 Interest ingly,  though, we have seen an 

increase in the proport ion of  pneumococcus that are  

intermediate in their  suscept ib i l i ty  to penic i l l in.  

 Final ly,  macrol ide resistance real ly has 

not been impacted by the introduct ion of  the 

Prevnar vaccine.  I t  has held steady at  about 31 

percent dur ing th is ent i re per iod of  t ime. 

 [Sl ide. ]  

 Here again we are looking at  Year 5 but 

now cutt ing the data by age group, and again no 

surpr ise.   I f  you look at  isolates recovered from 

chi ldren less that  2 years of  age, almost 50 

percent of  those organisms are resistant to the 

macrol ides,  whereas, the rates to the 

f luoroquinolones are very low as would be expected 

since this c lass of  compound is not used for 

t reatment of  pediatr ic infect ions of  th is type. 

 By comparison, i f  you look at  isolates 

f rom pat ients more than 64 years of  age, the 
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macrol ide resistance rates are somewhat lower but 

the f luoroquinolone resistance rates are higher,  

again as would be expected. 

 [Sl ide. ]  

 This s l ide looks at  the resistance rates 

to te l i thromycin and the macrol ides based on the 

genotype of  resistance.  I  wi l l  have to take one 

second to explain th is.  

 There are actual ly two broad categor ies of  

macrol ide resistance.  The f i rst  encoded for a gene  

cal led erm(B) resul ts in blocking of  the binding 

si te,  so l i teral ly,  the ant imicrobial  agent cannot 

bind. 

 The MICs, as you can see, are very high, 

which essent ia l ly  states there is no act iv i ty of  

these compounds at  a l l  in v i t ro against  these 

organisms. 

 By comparison, i f  you take a look at  the 

act iv i ty of  te l i thromycin against  these strains 

that  have methylat ion of  their  r ibosome, the 

resistance rate is only 0.6 percent.  

 The second broad category of  resistance to 
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the macrol ides is encoded for by a gene cal led mef.  

 Here,  we have a s i tuat ion where as the ant ib iot ic 

comes into the bacter ia l  cel l ,  i t  is  pumped r ight  

back out again,  so th is is an ef f lux mechanism. 

 Again,  about 0.1 percent of  these strains 

are resistant to te l i thromycin and essent ia l ly  100 

percent resistant to the macrol ides.  

 Final ly,  of  increasing concern is the 

growing proport ion of  pneumococcus that now have 

both genes, so they are not only blocking their  

b inding si te,  there is also an ef f lux mechanism 

coming into play,  very,  very high levels of  

resistance to the macrol ides,  0.7 percent 

resistance to te l i thromycin.  

 [Sl ide. ]  

 This looks at  the PROTEKT Years 1 through 

5 in the increase in the proport ion of  pneumococcus  

that actual ly now express both mechanisms of  

macrol ide resistance. 

 You can see that the largest increase in 

these strains is in the 0 to 2-year-old age group, 

again a funct ion of  Prevnar,  the emergence of  a 
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serotype cal led 19A that happens to have both 

genes, both mechanisms of  resistance.  Other age 

groups, the increase has been smal ler  but,  c lear ly,  

is  a lso occurr ing.  

 [Sl ide. ]  

 This s l ide looks at  the increase in 

resistance to another c lass of  compounds commonly 

used for community-acquired respiratory infect ions,  

that  being amoxic i l l in-c lavulanic acid,  

speci f ical ly,  amongst those organisms increasing in  

number that  have both mechanisms of  macrol ide 

resistance. 

 The point  I  am try ing to make here is we 

have gone from about 30 percent of  the isolates 

that  have both mechanisms of  resistance, resistant 

concomitant ly to amoxic i l l in-c lavulanic acid al l  

the way up to about 69 percent today. 

 [Sl ide. ]  

 L ikewise, i f  you take a look at  the 

resistance rates over t ime amongst the serotype 19A  

isolates that  are increasing in f requency in 

chi ldren 0 to 2 years of  age, penic i l l in resistance  
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rates have cl imbed from 22 to 46 percent,  macrol ide  

resistance rates f rom 56 to 69 percent,  and 

amoxic i l l in-c lavulanic acid resistance rates f rom 

10 to 33 percent.  

 I f  you take a look at  the resistance rates 

wi th te l i thromycin,  they remain considerably below 

1 percent,  current ly at  about 0.3 percent.  

 [Sl ide. ]  

 This s l ide looks at  the global  data,  are 

we seeing any di f ferences global ly where the 

compound has been used to a much larger extent than  

in the Uni ted States? 

 The global  data indicate that  about 19 

percent are resistant to penic i l l in,  17.5 percent 

overal l  in the Uni ted States,  no big di f ference.  

Macrol ide resistance from the global  program, about  

35 percent as compared to 31 percent in the Uni ted 

States,  no di f ferent.   Simi lar  f igures l ikewise for  

mult idrug resistance. 

 [Sl ide. ]  

 I  th ink one quest ion that came to my mind 

in looking at  and evaluat ing th is data is in al l  of  
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these studies,  laborator ies drop out over t ime.  

You can' t  recrui t  the same laborator ies year af ter  

year af ter  year,  and could we have some type of  

skewing of  the data as one laboratory drops out and  

another is recrui ted to part ic ipate in the program.  

 So now we have looked at  the data over the 

ent i re global  program for al l  laborator ies,  those 

that were common throughout the f ive years of  the 

program and, for  those where tel i thromycin has been  

largely marketed, those countr ies speci f ical ly 

being Belgium, France, Germany, I ta ly,  Spain and 

Turkey, where over 13 mi l l ion pat ients have now 

received a course of  therapy. 

 The important point  here is there real ly 

is no di f ference in the resistance rates to 

te l i thromycin in each of  these three subgroups. 

 [Sl ide. ]  

 Final ly,  one other organism that is 

c lear ly important in these respiratory infect ions,  

Haemophi lus inf luenzae, te l i thromycin resistance 

rates are current ly running about 0.6 percent,  very  

s imi lar ,  interest ingly,  to the macrol ides,  to 
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amoxic i l l in-c lavulanic acid,  cefuroxime, and 

somewhat higher than the f luoroquinolones. 

 The global  program, we have actual ly seen 

an increase in resistance rates to 

amoxic i l l in-c lavulanic acid and cefuroxime axet i l  

to beta- lactam class ant ib iot ics over the f ive-year  

per iod of  t ime.  Why this is interest ing is i t  

s ignals a new type of  resistance that is evolv ing 

cal led beta- lactamase-negat ive ampici l l in 

resistance among strains of  Haemophi lus inf luenzae.  

 [Sl ide. ]  

 So, in summary,  te l i thromycin 's act iv i ty 

against  the pneumococcus remains high in the Uni ted  

States and global ly,  current ly,  about 0.1 percent.  

 So far,  no s ignal  of  increased resistance 

to the compound, no indicat ion of  c lonal  spread of  

resistance to the compound. 

 Tel i thromycin maintains i ts act iv i ty 

against  the increasingly common, highly 

ant ib iot ic-resistant strains of  pneumococcus, both 

the 19A serotype evolv ing in the Uni ted States,  and  

those strains that  have both mechanisms of  
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macrol ide resistance and i ts act iv i ty has remained 

stable against  the second most common pathogen in 

th is set t ing,  Haemophi lus inf luenzae. 

 Thank you very much. 

 DR. EDWARDS:  Thank you. 

 Dr.  Lonks. 

 Clinical Importance of Ery-resistant S. pneumoniae 

 John R. Lonks, M.D.  

 DR. LONKS:  Ladies and gent lemen, thank 

you for the opportuni ty to present some of  the 

c l in ical  importance. 

 As a c l in ic ian,  when I  was looking at  Dr.  

Jenkins'  s l ide wi th resistance, there are di f ferent  

c lasses of  drugs used for pneumococcal  infect ion,  

the macrol ides,  penic i l l in,  f luoroquinolones and 

now the quest ion of  the use of  te l i thromycin in 

th is f ie ld of  infect ion.  

 However,  the highest rate of  resistance 

that you saw, the top bar was macrol ide resistance,  

so the in v i t ro rate is very high.  What does this 

real ly mean in pat ients,  and that is what I  am 

going to t ry to address.  
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 [Sl ide. ]  

 The data that  I  am going to present is 

data that  includes fai lures--and I  wi l l  descr ibe 

fa i lures in a minute-- that  include treatment 

fa i lures to isolates that  have al l  k inds of  

resistance of  mechanisms, whether the methylase 

gene or the ef f lux pump and, addi t ional ly,  some of  

the data includes Dr.  Low's study where the MICs to  

erythromycin were as low a 1 mcg/ml.  

 These rates cont inue to increase both in 

v i t ro and I  wi l l  show you that the rates of  

t reatment fa i lures are also increasing in the 

c l in ic.  

 [Sl ide. ]  

 When I  say " t reatment fa i lure,"  I  am 

speci f ical ly meaning that a pat ient  is  being 

treated with a macrol ide ant ib iot ic,  usual ly 

erythromycin,  c lar i thromycin,  or  azi thromycin,  

whi le taking the therapy that ei ther are not 

responding to drug or gett ing worse and, in most 

cases, they are present ing to the emergency room 

because of  th is c l in ical  worsening.  Blood cul tures  
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are obtained and the blood cul tures are growing 

pneumococci .  

 This is also a mark of  the sever i ty of  

d isease. People wi th pneumococci  in their  b lood are  

much more sick than those who do not.  

 When the data starts of f ,  I  wi l l  show you 

on the sl ide in a minute,  we go from the 

progression of  case reports,  which because the 

phenomena was very rare,  to case ser ies,  which some  

are populat ion-based, and then the populat ion-based  

case control  studies are looking at  fa i lures.  

 [Sl ide. ]  

 I  wi l l  walk you through this s l ide.   On 

the bottom is the beginning or actual ly beginning 

of  the macrol ide era is in the 1950s.  Data f rom 

the 1960s are not shown here.  There was zero 

resistance to erythromycin.  

 I f  you look at  the resistance rates for  

erythromycin at  the open circ les,  I  have chosen 

three studies done by the CDC. 

 In the f i rst  study, you can see most of  

the years,  the rates are under 1 percent,  one year 
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the rate was 3 percent.   In the ear ly 1990s, the 

rates went up a l i t t le bi t  h igher,  the mid-ninet ies  

even higher,  and more recent ly we see even higher 

rates of  erythromycin.  

 Addi t ional ly,  dur ing the same per iod now, 

I  have the macrol ide fa i lures.   Way back here there  

were some rare t reatment fa i lures in which 

pneumococci  was isolated from ei ther lung t issue or  

blood.  But these were rare phenomena, however,  as 

macrol ide use went up and resistance went up, the 

number of  case reports--and this is ei ther by the 

year of  occurrence or the year reported depending 

on what was avai lable in the l i terature--you can 

see that there was an increase. 

 Some may say there is a dropoff ,  I  need to 

explain th is.   I t  is  actual ly a publ icat ion lag.   A  

study that is going on that is involv ing this year 

may not come in publ icat ion for  another couple of  

years,  so there is a lag between the case occurs 

and when i t  gets publ ished.  But there is a t rend 

here def in i te ly showing that c l in ical  fa i lures are 

occurr ing in paral le l  to the resistance rate.  
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 [Sl ide. ]  

 So, regardless of  the mechanism, we see 

resistance and treatment fa i lures.   Di f ferent 

studies have conf i rmed this,  studies f rom the 

United States,  Canada, Dr.  Low and col leagues, as 

wel l  as in Spain and Belgium.  These treatment 

fa i lures,  as Dr.  Bart let t  points out,  microbiologic  

data is very good, because i t 's  f rom the blood, we 

know that i t  is  a pneumococcus. 

 Unfortunately,  as occurs in modern 

medicine now, we hardly ever get sputum.  What th is  

means you then have to real ize is i t  is  a t ip of  

the iceberg ef fect .   The bacteremias are less 

common but i t  is  the part  we see.  The part  we see 

is the fa i lure wi th the bacteremias.   But real ize 

there are at  least  four pat ients who may have i t  in  

their  sputum but is not being detected cl in ical ly.  

 So this is real ly an underreport ing of  the 

t reatment fa i lures that  have occurred and that 

t rend l ine shows that the t reatment fa i lures 

cont inue to increase. 

 [Sl ide. ]  
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 The references for th is is a review study, 

two publ icat ions that came out af ter  review, recent  

data f rom the CDC publ ished at  a meet ing two months  

ago.  The resistance rates are f rom the CDC, two 

publ icat ions,  as wel l  as the CDC web si te wi th the 

Act ive Bacter ia l  Core Survei l lance data on the 

sl ide.  

 MR. MOYER:  You have now heard a l i t t le 

bi t  about the postmarket ing survei l lance regarding 

ant ib iot ic resistance in both in v i t ro and 

cl in ical ly.   I  would l ike to switch now to our 

safety data by Dr.  Barbara Rul lo on the 

postmarket ing informat ion that we have avai lable to  

us on tel i thromycin.  

 Dr.  Rul lo.  

 Clinical Safety 

 Barbara Rullo, M.D.  

 DR. RULLO:  Members of  the Commit tee, 

representat ives of  the FDA, good morning. 

 [Sl ide. ]  

 I  am Dr.  Barbara Rul lo f rom Sanof i -Avent is 

and I  work in Global  Pharmacovigi lance & 
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Epidemiology.  I  welcome the opportuni ty to share 

wi th you this morning our safety exper ience with 

te l i thromycin s ince the drug was approved in Apr i l  

of  2004. 

 [Sl ide. ]  

 First ,  I  am going to br ief ly introduce you 

to the postmarket ing safety team that has been 

working on tel i thromycin s ince actual ly the f i rst  

year of  PN approval .   I  am also going to descr ibe 

for  you our augmented pharmacovigi lance in i t iat ives  

that  were implemented pr ior  to U.S. approval .  

 We wi l l  a lso examine the overal l  safety of  

te l i thromycin postapproval  and then, later on this 

af ternoon, we wi l l  look at  the speci f ical ly hepat ic  

safety exper ience postapproval  and then tomorrow we  

wi l l  look at  the overal l  safety exper ience with 

regards to v isual  and syncopal  events,  as wel l  as 

exacerbat ion of  myasthenia gravis,  and then 

conclusions. 

 I  hope what you wi l l  hear is that  

te l i thromycin has been wel l  studied and intensively  

invest igated in order for  us to understand the 
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r isks associated with the product.  As wi th al l  

ant ib iot ics,  te l i thromycin is not wi thout r isk.   

But we understand what these r isks are and have 

taken act ion to communicate them to heal th care 

professionals and pat ients in order that  they be 

managed appropr iately.  Therefore,  we bel ieve 

tel i thromycin has a favorable benef i t - r isk prof i le.  

 [Sl ide. ]  

 The postmarket ing team that has studied 

the safety of  te l i thromycin includes those within 

the company, as wel l  as external  thought leaders.   

Within the company we have the same group of  

physic ians and epidemiologists wi th var ied c l in ical  

expert ise that  have worked together as a team since  

January 2001, external ly,  thought leaders in 

hepatology, hepatopathology and cardiology, again 

the same group of  physic ians have worked with us to  

understand our postmarket ing safety data s ince 

2002, and for neurology and neuro-ophthalmology, 

also the same group of  physic ians have worked with 

us s ince 2003 in order to understand the safety 

prof i le of  te l i thromycin.  
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 [Sl ide. ]  

 As you heard ear l ier  th is morning, the 

product was f i rst  approved in Europe in July 2001. 

 This means we had a vast  amount of  postmarket ing 

safety exper ience pr ior  to U.S. approval .  

 Current ly,  there are an est imated 28 

mi l l ion exposures-- that  is ,  28 mi l l ion courses of  

t reatment global ly and about 6 mi l l ion of  these are  

in the Uni ted States.  

 [Sl ide. ]  

 Now, s ince we are going to spend a great 

deal  of  t ime talk ing about out postmarket ing 

exper ience, I  th ink i t  is  important to say a few 

words about spontaneous reports.  

 We al l  understand the strengths and 

weaknesses of  spontaneous reports,  however,  they do  

remain the cornerstone of  our safety survei l lance 

for marketed products.  

 They help us to ident i fy ser ious,  rare 

events that  are not detected dur ing the cl in ical  

program.  They enable us to better character ize 

uncommon events that  are seen dur ing the cl in ical  
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program and they provide addi t ional  safety 

informat ion about subpopulat ions but there are 

important l imi tat ions.  

 Lack of  essent ia l  informat ion,  l imi ts of  

causal i ty assessment.   Lack of  comparator 

informat ion l imi ts interpretat ion.   Over-report ing 

and under-report ing l imi t  accurate quant i f icat ion.  

 Accumulated indiv idual  case reports do not 

equal  an incidence rate.   A report ing rate is not 

an incidence rate.   A report ing rate is a measure 

of  report ing intensi ty,  and, as such, i t  is  

af fected by many things. 

 I t  is  af fected by the sever i ty of  an 

adverse event.   I t  is  af fected by t ime since 

launch.  Higher report ing rates are reported 

short ly af ter  a product is launched and as a 

physic ian becomes more fami l iar ,  gains exper ience 

with a product,  their  report ing rates decrease. 

 St imulated report ing wi l l  af fect  report ing 

rates as you wi l l  see later today and tomorrow. 

 Secular t rends wi l l  af fect  report ing rates 

as we wi l l  a lso see later today. 
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 Final ly,  the heal th care professional  

incl inat ion to report .  

 But wi th al l  of  these caveats,  

nevertheless,  spontaneous reports are an important 

and unique component of  our safety assessment of  

marketed products.  

 Report ing rates are an important tool ,  

they are a tool  that  we use for exploratory 

purposes in order to help us gain an understanding 

of  the s igni f icance of  an event and to decide 

whether or not fur ther evaluat ion is needed. 

 [Sl ide. ]  

 As you saw from our br ief ing document,  and 

we wi l l  be discussing later today and tomorrow 

report ing rates,  I  want to emphasize how we 

determined our report ing rates.  

 Our report ing rates are expressed in 

number of  cases per mi l l ion prescr ipt ions.   We use 

this report ing rate calculat ion s ince tel i thromycin  

is used in an acute set t ing,  i t  is  used for an 

acute infect ion,  short  term, 5 to 10 days, and 

therefore we bel ieve this is the more appropr iate 
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report ing rate calculat ion to use. 

 [Sl ide. ]  

 How did our overal l  postmarket ing safety 

exper ience compare to the safety exper ience we saw 

dur ing our c l in ical  program? 

 Wel l ,  as you heard ear l ier  today from Dr.  

Edelberg and Dr.  Alexander,  the most commonly 

reported adverse events dur ing our c l in ical  program  

were gastrointest inal :   nausea, vomit ing,  d iarrhea.  

 We also saw dizziness, headache, some skin 

react ions,  as wel l  as malaise.  

 In the postmarket ing set t ing,  these were 

also among the most commonly reported adverse 

events.   The only real  d i f ference between our 

c l in ical  program and the postmarket ing set t ing is 

that  v isual  events accounted for an uncommon report  

in the c l in ical  development program.  But in the 

postmarket ing set t ing,  they accounted for about 25 

percent of  a l l  the reports we received and we 

at t r ibute th is to the fact  that  because visual  

events are uncommonly associated with an 

ant ib iot ic,  that  they were more l ikely to be 
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reported. 

 [Sl ide. ]  

 How did our postmarket ing safety 

exper ience in the U.S. compare with our 

postmarket ing exper ience outside of  the U.S.? 

 Wel l ,  f rom the f i rst  year PN approval ,  in 

July of  '01 to December of  2003, there were 29 

months wi th an exposure of  about 6 mi l l ion.  

 From the U.S. approval  to September of  

th is year,  there were also 29 months wi th an 

exposure of  about 6 mi l l ion.   So, i f  we compare the  

safety exper ience dur ing these comparable per iods 

of  t ime, how did they compare i f  we look at  the 

most f requent ly reported events using report ing 

rates as a measure? 

 You can see for nausea, vomit ing,  

d iarrhea, the report ing rates are very s imi lar  and 

also for  blurred vis ion,  v isual  d isturbance.  Where  

you do see a di f ference, as wi th accommodat ion 

disorder and diplopia,  we feel  that  these 

di f ferences are not real  d i f ferences in the event 

that  was actual ly occurr ing in the pat ient  but 
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rather in the reported term. 

 [Sl ide. ]  

 Again,  for  d izziness, headaches, skin 

react ions and malaise,  you see very s imi lar  

report ing rates.  

 [Sl ide. ]  

 I  want to next descr ibe for  you our 

augmented pharmacovigi lance in i t iat ives that  were 

in i t iated pr ior  to U.S. approval .  

 We wanted to make sure that  we ident i f ied 

and evaluated our postmarket ing safety reports as 

comprehensively as possible.   Therefore,  pr ior  to 

U.S. approval ,  we implemented systemat ic data 

gather ing act iv i t ies.   Beginning in May 2003, we 

used a quest ionnaire and this was used to 

standardize and maximize the data that  we col lected  

in order to ensure as comprehensive a review as 

possible of  each spontaneous report  of  cardiac,  

hepat ic and visual  events.  

 In addi t ion,  wi th these events of  

interest ,  we had intensive fo l low-up of  the adverse  

events.   Typical ly,  we would send at  least  two, 
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usual ly three, let ters request ing fo l low-up 

informat ion and, when indicated, we would have 

direct  phone contact .   This was especial ly t rue i f  

an event was a new, unlabeled event or ser ious 

event.  

 Now, whi le we real ized that these data 

gather ing act iv i t ies and fol low-up act iv i t ies do 

not ensure complete informat ion,  we did f ind that  

they enhanced the avai lable data.  

 So what did we do with al l  th is 

informat ion that we were col lect ing?  Wel l ,  pr ior  

to approval  in the U.S.,  beginning in August of  

2003, we began expedi t ing al l  ser ious hepat ic 

events.  

 This means whether the event was in the 

label  or  not,  whether i t  was a U.S. case or a 

foreign case, we would expedi te these reports;  that  

is ,  we would send them to the Agency within 15 days  

for their  review.  This exceeds the normal 

regulatory requirements.   We did th is because of  

the emerging macrol ide- l ike,  hepat ic ef fects of  

te l i thromycin.  
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 [Sl ide. ]  

 What else did we do with al l  these data 

that  we were col lect ing? 

 We wanted to ensure that al l  avai lable 

evidence was used in our decis ion-making processes,  

therefore,  we implemented processes whereby we 

would comprehensively review al l  the data that  we 

were gather ing.  

 Pr ior  to approval ,  we began to do rout ine 

cumulat ive reviews of  each spontaneous report  for  

cardiac,  hepat ic and visual  events.   We began doing  

that in January of  2002 and we cont inued to do i t  

every s ix months to the present.  

 In addi t ion,  as a resul t  of  our second 

approvable let ter ,  in January of  2003, as you heard  

ear l ier ,  we performed a cumulat ive review of  a l l  

postmarket ing reports so that we were doing the 

rout ine reviews.  Now we also did a cumulat ive 

review of  a l l  of  our postmarket ing reports in 

January of  2003.  Then monthly thereafter we 

cont inued to do cumulat ive reviews of  a l l  

postmarket ing reports.   Then this culminated in 
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December of  2003 with one comprehensive report  of  

a l l  spontaneous reports and this is based on 

exposure of  about 6 mi l l ion pat ients outside of  the  

Uni ted States.  

 [Sl ide. ]  

 What did we do postapproval?  Wel l ,  in 

addi t ion to the rout ine cumulat ive reviews that we 

were doing, we did in-depth,  qual i tat ive,  targeted 

reviews based on our safety survei l lance. 

 As you heard f rom Dr.  Edelberg,  we also 

performed a postmarket ing v isual  commitment study 

in order to better character ize the v isual  events 

and I  wi l l  descr ibe th is in more detai l  tomorrow. 

 In order to evaluate potent ia l  mechanisms 

for the v isual  and the syncopal  events,  we did 

precl in ical  studies.  In order to put the adverse 

events in context ,  we did comparat ive report ing 

rate analyses using FDA Freedom of Informat ion 

extracted data.  

 Then, in order to assess comparat ive r isk 

for  hepat ic events,  we did two 

pharmacoepidemiologic studies,  one, a retrospect ive  
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cohort  study using PHARMetr ics data--  you wi l l  hear  

more about th is later on this af ternoon from Dr.  

Wanju Dai--and the other,  a retrospect ive cohort  

study using Ingenix research data.   You wi l l  hear 

more about th is later on f rom Dr.  Alex Walker.  

 [Sl ide. ]  

 When we did ident i fy a r isk,  we ensured 

that i t  was communicated through as many channels 

as possible,  through our sales reps and handouts 

and presentat ions,  in mai l ings to our physic ians,  

on the Ketek.com web si te,  in educat ional  and CME 

programs and, in the case of  myasthenia gravis,  

th is was communicated to the myasthenia gravis 

organizat ions,  as wel l .  

 Therefore,  as we go through the next 

couple of  days,  and we descr ibe for  you our safety 

exper ience in the postmarket ing set t ing wi th regard  

to the speci f ic  events of  interest ,  I  ask that  you 

keep in mind these pharmacovigi lance in i t iat ives 

that  we implemented, our data gather ing act iv i t ies,  

our intensive fo l low-up, our rout ine cumulat ive 

reviews, our comparat ive report ing rate analysis,  




