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 P  R  O  C  E  E  D  I  N  G  S  

 Call to Order  

 DR. EDWARDS:  Welcome to the second day of  

th is combined meet ing of  the Ant i - Infect ive 

Advisory Commit tee and the Drug Safety and Risk 

Management Commit tees. 

 I  would l ike to begin by asking you to 

please turn of f  your pagers and cel l  phones for the  

ent i re day.  I t  is  customary for  us to,  again,  go 

through the introduct ions.   I  would l ike to start  

wi th Dr.  Jenkins.  

 Introductions  

 DR. JENKINS:  Good morning.  I  am John 

Jenkins.   I  am the Director of  the Off ice of  New 

Drugs in CDER at FDA. 

 DR. COX:  Good morning.  I  am Ed Cox.  I  

am the Act ing Director for  the Off ice of  

Ant imicrobial  Products,  CDER, FDA. 

 DR. DAL PAN:  Gerald Dal  Pan, Director,  

Off ice of  Survei l lance and Epidemiology, FDA. 

 DR. JOHANN-LIANG:  Rosemary Johann-Liang, 

Deputy Director,  Div is ion of  Drug Risk Evaluat ion.  
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 MR. LEVIN:  Arthur Levin,  Center for  

Medical  Consumers and the Consumer Representat ive 

on the Drug Safety and Risk Management Advisory 

Commit tee. 

 DR. WIEDERMANN:  Bud Wiedermann, Pediatr ic 

Infect ious Diseases, Chi ldren's Nat ional  Medical  

Center,  Washington, D.C. 

 DR. SMITH:  Margo Smith,  Adul t  Infect ious 

Diseases at  the Washington Hospi ta l  Center here in 

Washington, D.C. 

 DR. KOSKI:   Carol  Lee Koski ,  neurologist .  

 I  am working with the Gui l la in Barre Foundat ion 

r ight  now. 

 DR. NORDEN:  Car l  Norden, infect ious 

disease, Camden, New Jersey, Universi ty of  New 

Jersey School  of  Medicine. 

 MR. MARCO:  Michael  Marco, Center for  AIDS 

Care and Treatment Programs, Department of  

Epidemiology, Columbia Universi ty School  of  Publ ic 

Heal th.  

 DR. EDWARDS:  Jack Edwards, Harbor UCLA 

Medical  Center,  Adul t  Infect ious Diseases. 
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 DR. FOLLMAN:  I  am Dean Fol lman, Head of  

the Biostat ist ics Branch at  NIAID. 

 DR. GUTIERREZ:  Kathleen Gut ierrez,  

Pediatr ic Infect ious Disease, Stanford Universi ty.  

 DR. BRADLEY:  John Bradley,  Chi ldren's 

Hospi ta l ,  San Diego, Pediatr ic Infect ious Diseases.  

 DR. LEGGETT:  J im Leggett ,  Adul t  

Infect ious Disease, Providence Port land Medical  

Center and Oregon Health and Sciences Universi ty.  

 DR. HILTON:  Joan Hi l ton,  Professor of  

Biostat ist ics,  UCSF. 

 DR. PROSCHAN:  Mike Proschan, 

stat ist ic ian,  NIAID. 

 DR. MORRIS:  Lou Morr is,  President of  Lou 

Morr is and Associates.  

 DR. TOWNSEND:  Greg Townsend, Adul t  

Infect ious Diseases at  the Universi ty of  Virginia.  

 DR. HECKBERT:  Susan Heckbert ,  Professor 

of  Epidemiology, Universi ty of  Washington. 

 DR. WONG-BERINGER:  Annie Wong-Beringer,  

infect ious disease pharmacist ,  Universi ty of  

Southern Cal i fornia.  
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 MS. SHAPIRO:  Robin Shapiro,  Professor and 

Director of  the Center for  the Study of  Bioethics,  

Medical  Col lege of  Wisconsin.  

 DR. EDWARDS:  I f  we could come back to the 

people we missed. 

 DR. SORETH:  Janice Soreth,  Div is ion 

Director for  Ant i - Infect ives and Ophthalmology. 

 DR. AVIGAN:  Mark Avigan, Director,  

Div is ion of  Drug Risk Evaluat ion.  

 DR. ALEXANDER:  John Alexander,  Medical  

Team Leader,  Div is ion of  Ant i - Infect ive and 

Ophthalmology Products.  

 DR. EDWARDS:  Thank you very much.  

L ieutenant Mosaddegh wi l l  now read the Conf l ic t  of  

Interest  Statement.  

 Conflict of Interest Statement  

 LT. MOSADDEGH:  Thank you, Dr.  Edwards.  

Good morning. 

 "The fol lowing announcement addresses the 

issue of  conf l ic t  of  interest  and is made part  of  

the record to preclude even the appearance of  such 

at  th is meet ing.   Based on the submit ted agenda and  
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al l  f inancial  interests reported by the Commit tee's  

part ic ipants,  i t  has been determined that al l  

interest  in f i rms regulated by the Center for  Drug 

Evaluat ion and Research present no potent ia l  for  an  

appearance of  a conf l ic t  of  interest  wi th the 

fo l lowing except ions.  

 " In accordance with 17 USC, Sect ion 

208(b)(3),  fu l l  waivers have been granted to the 

fo l lowing part ic ipants:  

 "Dr.  John Bradley for  an unrelated 

research grant for  a compet i tor  for  which his 

employer receives less than $100,000 per year;  a lso  

for  his unrelated consul t ing for  a compet i tor  for  

which his employer receives less than $10,001 per 

year;  

 "Dr.  John Edwards, Jr . ,  for  re lated 

consul t ing for  a compet i tor  for  which he receives 

less than $10,001 per year;  

 "Dr.  Lou Morr is for  current unrelated 

consul t ing for  two compet ing f i rms for which he 

receives less than $10,000 per year per f i rm, also 

for  his past unrelated consul t ing for  a compet ing 
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f i rm for which he receives greater than $50,000 per  

year;  

 "Dr.  Car l  Norden has been granted ful l  

waivers under 18 USC, Sect ion 208(b)(3) and 21 USC 

355(n)(4) for  stock ownership in a compet i tor  f i rm 

valued between $25,000 and $50,000 and for his 

unrelated consul t ing for  a compet i tor  for  which he 

receives less than $10,000 per year;  

 "Dr.  Carol  Koski  has been granted a waiver 

under 21 USC 355(n)(4),  an amendment of  the Food 

and Drug Administrat ion Modernizat ion Act for  

ownership of  stock in a compet i tor  valued between 

$5,001 and $25,000.  Because this stock interest  

fa l ls  below the de minimis exemption al lowed under 

5 CFR 2640.202(b)(2),  a waiver under 18 USC 208 is 

not required; 

 "Last ly,  Dr.  John Bart let t  has been 

granted a l imi ted waiver under 18 USC 208(b)(3) 

which al lows him to give a presentat ion but not a 

vote for  h is membership in unrelated advisory 

boards for  four compet ing f i rms for which he 

receives less than $10,001 per year per f i rm, also 
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for  his past unrelated speaking for a compet i tor  

for  which he receives f rom $5,0001 and $10,000 per 

year.  

 "Waiver documents are avai lable at  the 

FDA's Dockets Web Page.  Speci f ic  instruct ions as 

to how to access the web page are avai lable outside  

today's meet ing room at the FDA Informat ion Table.  

 In addi t ion,  copies of  a l l  the waivers can be 

obtained by submit t ing a wr i t ten request to the 

Agency's Freedom of Informat ion Off ice,  Room 12A-30  

of  the Parklawn Bui ld ing.  

 " In the event that  the discussion involves 

any other products or f i rms not already on the 

agenda for which an FDA part ic ipant has a f inancial  

interest ,  the part ic ipants are aware of  the need to  

exclude themselves f rom such involvement and their  

exclusion wi l l  be noted for the record.  

 "With respect to al l  other part ic ipants,  

we ask,  in the interest  of  fa i rness,  that  they 

address any current or previous f inancial  

involvement wi th any f i rm whose products they may 

wish to comment upon."  
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 DR. EDWARDS:  Thank you. 

 We wi l l  turn the meet ing now back to Mark 

Moyer who wi l l  introduce the speakers who wi l l  

cont inue with the safety discussions. 

 Sponsor Presentation 

 DR. MOYER:  Good morning.  Yesterday, we 

heard a lot  about one of  our adverse-event 

special- interest  hepatotoxic i ty and there were a 

lot  of  numbers that  were provided in that  regard.   

Before we turn to the other adverse-event special  

interests,  in the interest  of  t ime, to help ensure 

that we are moving forward, I  would just  l ike to 

have one sl ide and that is one of  our 

epidemiologist  experts that  would just  come forward  

and just  g ive a perspect ive of  the summary of  what 

we heard yesterday in order to help wi th that .  

 I  wi l l  introduce Dr.  Jerry Faich who wi l l  

provide that for  us.  

 DR. FAICH:  Good morning.  I  th ink i t  is  

chal lenging to t ry to summarize al l  of  the 

informat ion you heard about toxic i ty but here is an  

ef for t  to do i t .  
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 [Sl ide. ]  

 What you heard was that spontaneous 

reports in the U.S. for  severe or ser ious 

hepatotoxic i ty amounted to 54 cases reported in a 

context  of  6 mi l l ion prescr ipt ions.  

 There are di f fer ing def in i t ions and you 

heard them on both sever i ty in relat ionship but,  at  

most,  there are 2 to 12 i r reversible 

hepat ic- fa i lure cases in those 54. 

 I t  seems to me that the best r isk est imate 

is der ived from the two large epidemiologic studies  

that  you heard descr ibed.  I  would just  point  out  

those two studies are c losed-system studies that  

captured al l  exposures over the def ined per iod of  

t ime and, in fact ,  the exposures were on the order 

of  850,000 exposures of  which 264,000 were for 

Ketek and, wi th in those same systems, then, wi th a 

good deal  of  assurance, i f  there was a ser ious 

hepat ic in jury,  i t  would have been captured. 

 The other feature of  those studies is that  

they were comparat ive.   As you heard,  then, that  

the best rates,  i t  seems to me, in I -3 study for 
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acute l iver fa i lure was zero cases in the 

te l i thromycin Ketek group of  127,000 exposures.  

 In the PHARMetr ics Study, there were f ive 

unconfounded hepat ic in jury cases.  These would be 

hospi ta l ized cases try ing to al ign i t  wi th some of 

the DILI  d iscussion in an exposure of  137,000 

prescr ipt ions.  

 Perhaps the most important th ing to take 

away, at  least  in my mind from those wel l -done 

epidemiologic studies i t  that  r isk did not di f fer  

between Ketek and comparator drugs.  So I  thought 

that  might help at  least  to indicate that  there 

certainly is hepatotoxic i ty at  the severe end.  

This is what the data,  to my mind-- the best data--  

look l ike.  

 Thank you. 

 DR. MOYER:  To cont inue with that  in 

perspect ive,  our other adverse events of  special  

interest  include exacerbat ions of  myasthenia 

gravis.   We heard yesterday that th is was f i rst  

detected from the European spontaneous reports.   

Not only was this a rare event,  but  i t  was also a 
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rare condi t ion.   So i t  g ives us some conf idence 

that we are able to detect  s igni f icant rare events 

through the pharmacovigi lance act iv i t ies wi th that .  

 We wi l l  a lso review the syncope and loss 

of  consciousness and visual .   Our f i rst  

presentat ion wi l l  be an overview of  the safety 

exper ience with Dr.  Barbara Rul lo,  part  of  our 

Pharmacovigi lance Group at  Sanof i -Avent is.   Then I  

wi l l  introduce Dr.  Kardon af ter  that .  

 Overview of Safety Experience 

 DR. RULLO:  Good morning. 

 [Sl ide. ]  

 As I  indicated yesterday, I  would now l ike 

to descr ibe other safety events of  interest ,  our 

exper ience with these since the product was 

approved in Apr i l  2004. 

 First ,  I  wi l l  br ief ly descr ibe our v isual  

exper ience and then syncope, exacerbat ion of  

myasthenia gravis and then conclusions. 

 [Sl ide. ]  

 What was our v isual  exper ience pr ior  to 

U.S. approval .  
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 [Sl ide. ]  

 In 2003, we prepared a comprehensive 

review of  a l l  re levant v isual  data.   This was 

submit ted to the agency as an integrated overview 

of  the v isual  events,  or  IOVE.  Informat ion in th is  

report  included data f rom receptor studies which 

showed minimal binding at  the muscar in ic 1 and 2 

receptors.   This was at  30 t imes the human 

concentrat ion.  

 Precl in ical  studies showed no relevant 

v isual  f indings.  In our c l in ical  program, dur ing 

our Phase I I I  studies,  we found that about 1 

percent of  the pat ients reported a v isual  event,  

most typical ly blurred vis ion.   For th is reason, we  

went back and did two Phase I  studies.   You heard 

about th is a l i t t le bi t  yesterday.  These were done  

at  supratherapeut ic doses, 2400 mi l l igrams. 

 We were try ing to ident i fy the mechanism 

for blurred vis ion.   Whi le we did not ident i fy that  

mechanism, we did exclude severe et io logies 

including narrow-angle glaucoma and ret inopathy.  

 [Sl ide. ]  
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 We also evaluated the postmarket ing data 

that  we had avai lable.   This included the speci f ic  

postmarket ing data as wel l  as informat ion f rom the 

German observat ional  survey.  We took the data that  

was in the narrat ives f rom our MedWatch form and 

entered i t  into a c l in ical- t r ia l  database and 

analyzed i t  as i f  were c l in ical- t r ia l  data.  

 Resul ts were very comparable to what we 

had seen dur ing our Phase I I I  program, the most 

common event being blurred vis ion,  a t ransient 

event and ful ly reversible.   There were a few more 

cases of  severe events.   In part icular,  we had two 

reports of  t ransient reversible v isual  loss but,  

for  the most part ,  these severe events were severe 

events of  b lurred vis ion and there were no 

documented ophthalmologic examinat ion changes that 

occurred in these pat ients.  

 We also did a comparat ive report ing-rate 

analysis at  th is t ime looking at  events that  would 

impact dr iv ing wi th other marketed products.  We did  

a l i terature review looking at  v isual  events 

associated with other marketed products.  
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 What did th is assessment show us? 

 [Sl ide. ]  

 Again,  the most common exper ience was 

blurred vis ion.   The onset was 1 to 2 hours af ter  

the f i rst  or  second dose in about 60 to 70 percent 

of  the pat ients.   The durat ion was 3 to 6 hours,  

more common in females and those under 40.  About 

40 percent of  the pat ients reported some impact on 

act iv i ty and this was most commonly an impact on 

reading. 

 There were no motor-vehic le accidents,  no 

consistent examinat ion f indings.  The event was 

ful ly reversible and there were no sequelae. 

 I  want to take a moment to just  ment ion 

about th is female preponderance.  I t  is  a l i t t le 

bi t  d i f f icul t  to completely assess.  When you look 

at  IMS data,  you see that there is a 3-to-2 rat io 

of  female to male in terms of  use of  the product.  

 Also,  when we looked at  our c l in ical- t r ia l  

data,  we saw that,  i f  you look at  overal l  

adverse-event report ing,  females report  more than 

males in a 2-to-1 rat io.   The rat io here for  these 
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v isual  events is 3-to-1 so i t  is  a l i t t le di f f icul t  

to interpret  th is female preponderance. 

 As a resul t  of  th is informat ion at  the 

t ime of  approval ,  our label  included a precaut ion 

regarding blurred vis ion,  d i f f icul ty focusing and a  

caut ion to pat ients regarding operat ing machinery 

or dr iv ing a vehic le i f  a v isual  event occurred. 

 [Sl ide. ]  

 What happened in our post-approval  

set t ing.   As you heard yesterday from Dr.  Edelberg,  

we did a postmarket ing v isual-commitment study.  In  

th is study, again,  we used a standardized 

quest ionnaire in order to better character ize the 

v isual  events and we had an intensive fo l low up of  

any event,  part icular ly ser ious events.  

 An analysis was done af ter  te l i thromycin 

had been on the U.S. market for  a l i t t le more than 

20 months.   This was submit ted to the agency in 

October of  th is year.  

 [Sl ide. ]  

 What did these resul ts show?  Wel l ,  the 

resul ts were very consistent wi th the resul ts that  
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we had seen dur ing our preapproval  per iod.   The 

nature and the sever i ty of  events were very 

comparable.   The only real  d i f ference is that  we 

had two motor-vehic le accidents whereas we didn' t  

have any before.   These are global  resul ts.   These 

are not just  f rom the U.S. market.  

 In terms of  exam f indings, there were a 

few pat ients that  were able to have exams in c lose 

proximity to the event.   These pat ient  had a 

decrease in v isual  acui ty.   But,  other than these 

two f indings, there was no di f ference in our pre- 

and post-approval  exper ience. 

 [Sl ide. ]  

 In order to gain a better understanding of  

the mechanism of the blurred vis ion,  we did a study  

in monkeys.  This was a study using 

electroret inography.  Speci f ical ly,  we were looking  

for any severe mechanisms that would account for  

b lurred vis ion,  part icular ly ret inal  adapt ive 

processes. 

 Dur ing the study, we found on changes in 

the monkeys in doses up to 500 mi l l igrams per 
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k i logram given as a s ingle dose.  This is 13 t imes 

the human concentrat ion.  

 [Sl ide. ]  

 So, conclusions.  The visual  ef fects have 

been very studied through precl in ical  and Phase I  

studies and our postmarket ing v isual  commitment 

study.  We have a Phase I  study that is going to 

start  th is month.   This is another supratherapeut ic  

study in volunteers.  

 Here we are looking at  e lectroret inography 

and visual-evoked potent ia ls.   Dr.  Kardon wi l l  

speak a l i t t le bi t  more about what might possibly 

come from this study in terms of  mechanism. 

 Our resul ts are consistent af ter  an 

exposure of  28 mi l l ion,  that  is  that  the most 

common event is blurred vis ion.   I t  is  a t ransient 

blurred vis ion.   I t  is  infrequent.   There are rare 

reports of  more severe events.   Again,  these are 

t ransient and, whi le we don' t  know the mechanism, 

the ef fect  is  reversible and there are no permanent  

sequelae.  Again,  Dr.  Kardon wi l l  address these 

more severe events in his presentat ion.  
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 Our label  at  the t ime of  approval  

appropr iately descr ibed the r isk.   I t  appropr iately  

descr ibed the dr iv ing precaut ion and there was no 

revis ion that was performed. 

 [Sl ide. ]  

 Syncope; dur ing our Phase I  studies,  f ive 

subjects developed syncope.  In each of  these f ive 

cases, the pat ients had received supratherapeut ic 

doses and they had had preceding G.I .  events.   So 

the assessment was that these were vasovagal  

responses. 

 [Sl ide. ]  

 Dur ing our Phase I I I  program, syncope was 

a rare event and when i t  was observed, i t  was 

simi lar  for  comparator.   Also rare in the 

postmarket ing set t ing,  when we did observe syncope,  

the ef fects were not related to any drug- induced 

mal ignant arrhythmia.   So, at  the t ime of  approval ,  

once again,  syncope was not included in our label .  

 [Sl ide. ]  

 In ear ly 2004, we began to see a c luster 

of  reports f rom Japan.  Speci f ical ly,  we saw six 
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reports in s ix months.   Two of  these were 

associated with motor-vehic le accidents.   So, at  

th is t ime, we did a qual i tat ive review of  our data 

and we saw that about a th i rd to a hal f  of  the 

pat ients had a preceding G.I .  event.   So our 

assessment was that these were secondary vasovagal  

responses. 

 Because of  the nature and the sever i ty of  

the event and the potent ia l  r isk to pat ients who 

are dr iv ing or operat ing a vehic le or operat ing 

machinery,  we included this in our label ,  in our 

corporate label ,  in September of  2004. 

 [Sl ide. ]  

 We also did a precl in ical  study in dogs 

using a postural- t i l t  test .   We wanted to ensure 

that th is was not a direct  ef fect  of  the drug.  We 

used comparators as wel l  as a standard control  and 

we found that te l i thromycin did not have a direct  

ef fect  on orthostat ic response.  This does not 

exclude the possibi l i ty  of  a secondary vasovagal  

response. 

 [Sl ide. ]  
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 This is a spontaneous report ing rate over 

t ime.  You can see the white l ine is Japan, yel low 

is France, the blue is the U.S. and the red global .  

 For us,  these resul ts are very comparable to the 

s i tuat ion we saw in the Uni ted States wi th hepat ic 

report ing af ter  the Annals art ic le.  

 In November of  2004, the Japanese revised 

their  label .   Our sales representat ives went out 

and advised physic ians of  th is change.  There was 

also a Dear Heal thcare professional  let ter  sent out  

at  that  t ime.  I t  a lso started to get some nat ional  

publ ic i ty and this include a t .v.  broadcast on 

December 21st of  2004. 

 Within the ten days af ter  December 21st,  

we received nine reports of  syncope in Japan.  

Pr ior  to th is,  there had been one or two reports in  

Japan.  So we see this very large increase in the 

number of  reports of  that  per iod of  t ime, the end 

of  2004, the beginning of  2005.  Pr ior  to U.S. 

approval  wi th in the U.S. and global ly are al l  very 

consistent wi th Japan as an out l ier .  

 At  th is t ime, we decided to do another 



 

 
 

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

  26  

qual i tat ive analysis of  our data.   We reviewed i t  

again.   Again,  the nature and the sever i ty of  the 

events had not changed from what we saw previously,  

namely that  these events appeared to be secondary 

vasovagal  responses.  They were pr imari ly preceded 

by G.I .  events.  

 So, even though qual i tat ively there was no 

change, there was quant i tat ively a change al though 

only in Japan. 

 [Sl ide. ]  

 So, syncope was ident i f ied dur ing our 

safety survei l lance program and evaluated through a  

precl in ical  study.  The reports of  syncope are a 

heterogenous group, about a th i rd to a hal f  being 

secondary to a vasovagal  phenomenon.  For about a 

th i rd of  the other reports,  they actual ly seem to 

be a symptom of another pr imary event such as 

anaphylaxis or seizures.  

 Our postmarket ing label ing update 

descr ibes the r isk and i t  a lso includes a 

precaut ion about dr iv ing.  

 [Sl ide. ]  
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 What about exacerbat ion of  myasthenia 

gravis?  In v i t ro,  there are no receptor studies to  

adequately assess the potent ia l  for  exacerbat ion of  

myasthenia gravis because the speci f ic  

neuromuscular mechanism for muscle weakness has not  

been ident i f ied.   In our c l in ical  program, we do 

not have any reports of  exacerbat ion of  myasthenia 

gravis.  

 Then, in the postmarket ing set t ing,  in 

2002, we had four reports of  exacerbat ion of  

myasthenia gravis.   On February 4,  we received our 

f i f th report  and, wi th in a few days af ter  AFSAPS, 

the French regulatory author i ty,  received this,  

they contacted our French af f i l iate and discussed 

this wi th them.  This was brought up to the global  

level  and subsequent ly we reviewed the data f rom 

these few cases with our external  experts.  

 There was a very short  onset af ter  

administrat ion of  te l i thromycin to the onset of  the  

symptoms within a matter of  a few hours,  in some 

cases, even 30 minutes.   Addi t ional ly,  there was a 

very rapid recovery upon discont inuat ion of  
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te l i thromycin.  

 So, because of  the nature and the sever i ty 

of  the event and the evidence for the potent ia l  

causal i ty,  exacerbat ion of  myasthenia gravis was 

added to our label .  

 [Sl ide. ]  

 So, in 2003, myasthenia gravis 

exacerbat ion was added.  There was a Dear 

Heal thcare Professional  let ter  sent in Europe.  At  

the t ime of  approval  in the Uni ted States,  i t  was 

included in our label .   The informat ion was 

actual ly communicated to the Myasthenia Gravis 

Foundat ion of  America in 2003 and i t  was included 

in their  newslet ter  in September of  2003. 

 Since the r isk for  exacerbat ion of  

myasthenia gravis was ident i f ied and our label  was 

revised, the report ing rate outside of  the Uni ted 

States and global ly had decreased.  You can see the  

report  rate pr ior  to U.S. approval  was 3.2 and i t  

had decreased by more than hal f  to 1.4.  

 However,  based on reports coming from 

within the Uni ted States and expedi ted to the 
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agency, the FDA raised concerns that,  despi te our 

warning, te l i thromycin was st i l l  being used in a 

populat ion at  r isk.  

 [Sl ide. ]  

 Therefore,  in June of  th is year,  our label  

was strengthened.  I t  was revised to descr ibe the 

sever i ty of  the event and strengthened to provide a  

warning about the nature of  the event so that  i t  

would be less l ikely to be used in th is populat ion 

at  r isk.  

 Also,  at  that  t ime, a Dear Heal thcare 

Professional  Let ter  was sent.   Once again,  we 

not i f ied the Myasthenia Gravis Foundat ion in order 

for  them to include i t  on their  websi tes.  

 [Sl ide. ]  

 In conclusion, the r isk of  exacerbat ion of  

myasthenia gravis was detected very ear ly in our 

post-approval  European survei l lance and i t  was 

updated fol lowing post-approval  U.S. survei l lance 

in pat ients at  r isk.   There was a rapid onset.   I t  

is  f requent ly severe and there is a rapid 

resolut ion upon discont inuat ion of  te l i thromycin.  
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 I t  was included in our or ig inal  label  at  

the t ime of  approval  in the Uni ted States but the 

warning was strengthened in June of  th is year and 

sharped with professional  organizat ions.  

 [Sl ide. ]  

 So, in summary,  based on the last  day and 

a hal f  of  our descr ipt ion of  our safety exper ience,  

Sanof i -Avent is,  wi th the same team in place since 

January of  2001 and with intensi f ied 

pharmacovigi lance in i t iat ives in concert  wi th 

outside experts and thought leaders,  has cont inued 

to evaluate the safety of  te l i thromycin on an 

ongoing basis.  

 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 steps to ident i fy those r isks 

precl in ical ly,  c l in ical ly,  in Phase I  studies,  

Phase I I I  studies,  in our postmarket ing study and 

through pharmacoepidemiologic studies.  

 Whi le the product is not wi thout r isk,  

these r isks have been communicated to heal thcare 

professionals and to pat ients in order that  the 



 

 
 

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

  31  

r isks be appropr iately managed.  Therefore,  we 

bel ieve tel i thromycin has a favorable benef i t - r isk 

prof i le.  

 Thank you, Dr.  Rul lo.  

 DR. MOYER:  Thank you.  To help put in 

perspect ive two of  those adverse-event special  

interests,  I  would l ike to introduce Dr.  Randy 

Kardon.  He is an associate professor at  the 

Universi ty of  Iowa.  He is a neuro-ophthalmologist  

and he wi l l  provide his perspect ive on the visual  

events.  

 Expert Review: Visual  

 DR. KARDON:  Thank you for the opportuni ty 

to give my expert  opinion about these visual  

adverse events.  

 [Sl ide. ]  

 I  feel  comfortable in th is role.   As a  

neuro-ophthalmologist ,  I  have about 20 years 

exper ience in evaluat ing pat ients who have 

i l l -def ined visual  systems or unknown causes of  

v isual  loss.   These pat ients need a very careful  

h istory-- i t  is  of ten di f f icul t  just  f rom a 
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referr ing physic ian's evaluat ion to know what is 

going on--an a very careful  exam. 

 Many of  these pat ients may have problems 

anywhere from the front of  the eye, the cornea or 

the lens,  or  the accommodat ive apparatus of  eye to 

problems in the ret ina,  opt ic nerve or higher 

v isual  areas of  the brain cortex.   These are the 

types of  pat ients I  am used to seeing. 

 I  a lso have exper ience in careful ly 

evaluat ing these pat ients wi th the exam including 

electrophysiologic studies and some of my own 

external  funding has to do with understanding how 

these tests can be used to evaluate these pat ients.  

 I  a lso have had some exper ience in 

evaluat ing pat ients who have permanent v isual  loss 

f rom drug toxic i ty.   Some of the ones that we see 

are ethambutol  toxic i ty to the opt ic nerve with 

permanent v isual  loss-- these are pret ty t ragic 

cases--hydroxy chloroquine, or Plaqueni l ,  toxic i ty 

to the ret ina and, more recent ly,  some pat ients 

that  have ischemic opt ic neuropathies that  are 

associated with Viagra use. 
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 I  have personal ly read the reports of  the 

v isual  adverse events associated with te l i thromycin  

and I  do feel  there is an associat ion in a smal l  

number of  pat ients,  about 1 percent.   But I  can 

tel l  you, af ter  reading over 1,000 of  these 

reports,  i t  is  st i l l  not  c lear exact ly what the 

cause of  these visual  adverse events is.  

 [Sl ide. ]  

 What do we know about the v isual  s ide 

ef fects?  Usual ly,  they are reported as symptoms of  

b i lateral  b lurred visual  or  d i f f icul ty focusing.  

There have been a smal l  number of  cases of  d imming 

of  v is ion,  or  darkening of  v is ion.   I  am going to 

get back to that  in just  a second.  And there have 

been some cases of  double v is ion.  

 Most character ist ical ly,  the onset of  

these symptoms occurs dur ing the f i rst  one to three  

hours af ter  the dose of  te l i thromycin.   They 

resolve af ter  cessat ion of  t reatment.   So I  am not 

aware of  any permanent case of  v isual  loss 

associated with te l i thromycin 's use.  That is 

heartening to me. 
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 Most pat ients that  do have the visual  

systems are able to carry out their  normal 

act iv i t ies.   But,  in some severe cases, these 

pat ients can' t  dr ive or read.  I  th ink i t  is  

important that  pat ients use their  good judgement 

and not do things that require v isual  act iv i ty that  

then could compromise their  safety or the safety of  

others.   This is in the Package Insert .  

 I  want to go back to the f i rst  bul let .   My 

responsibi l i ty ,  in my mind, is to not only t ry to 

get my hands around what the cause of  these visual  

symptoms are but to make sure there is nothing 

going on that is dangerous or that  could cause 

permanent v isual  loss.  

 When I  hear a pat ient  that  has dimming or 

darkening of  v is ion,  I  worry about that  symptom.  

That is the one symptom to a neuro-ophthalmologist  

that  is  worr isome.  Blurr ing,  or  a l i t t le bi t  of  

d i f f icul ty of  focusing, isn ' t  that  worr isome, to 

te l l  you the truth.   So I  want to ta lk just  a 

l i t t le bi t  about that  part icular symptom and what 

i t  means to me. 
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 [Sl ide. ]  

 This dimming or darkening of  v is ion;  is  i t  

worr isome or dangerous?  The reason why 

neuro-ophthalmologistx and ophthalmologists,  why 

that gets their  at tent ion,  is  that  the cases that 

we see in c l in ical  pract ice,  when a pat ient  comes 

in wi th that  symptom, is of ten due to vascular 

or ig in and they are of ten premonitory to 

v is ion-threatening, permanent v isual- loss events.  

 They are worr isome because of  that .   Most 

of  them are uni lateral  cases that are due to ei ther  

ret inal  or  opt ic-nerve blood-f low problems.  There 

are bi lateral  cases of  d imming or darkening of  

v is ion.   Usual ly,  these are hypotensive in or ig in 

af fect ing ei ther the c i rculat ion t ransient ly to the  

ret ina or opt ic nerve or the v isual  cortex at  the 

occipi ta l  pole because this is a watershed area of  

the c i rculat ion.   So drops in blood pressure can 

cause decrease in perfusion to that  area of  cortex 

and give th is type of  symptom. 

 But almost al l  those are accompanied by 

presyncopal  fa int ing- l ike symptoms.  That is what 
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is di f ferent about the handful  of  cases with 

dimming of  v is ion f rom tel i thromycin.   They are 

very rare.   They are al l  reversible.   They can last  

up to hours and they are bi lateral  and have not 

been associated with these presyncopal- l ike 

symptoms of  hypotension. 

 [Sl ide. ]  

 So what is causing these blurr ing and 

dimming visual  symptoms?  I  th ink i t  would be easy 

to t ry to at t r ibute th is to some focusing problem 

on the accommodat ive muscles of  the eye but I  don' t  

th ink that  th is real ly can explain al l  these 

events.   The reason I  have come to that  conclusion 

is that ,  a l though many of  them may be due to 

problems with focusing, the pat ients wi th blurr ing 

or focusing problem, that  is  their  symptom, they 

don' t  have a shi f ted near-point  or  far-point  of  

their  v is ion.  

 That is what usual ly happens when you 

start  to paralyze or exci te the accommodat ive 

muscles.   Also there is a lack of  any evidence of  

muscar in ic,  adrenergic or acyt lchol inesterase 
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ef fects of  te l i thromycin and therapeut ic doses.  So  

that would argue against  a direct  ef fect  on the 

ci l iary smooth muscles in the eye that control  

focusing. 

 Final ly,  I  have reviewed some reports of  

e lder ly pat ients wi th the s ide ef fects of  b lurred 

vis ion or lack of  focusing.  These pat ients have 

presbyopia,  meaning they are old enough that they 

have to use bi focals anyway for near.   They don' t  

have much focusing range lef t .   Some of them are 

pseudophakic,  meaning they have had cataract  

surgery,  they have got intraocular lenses and they 

don' t  have much abi l i ty  to focus anyway.  So i t  is  

hard to invoke an accommodat ive product to explain 

their  symptoms in those pat ients.  

 [Sl ide. ]  

 I  th ink i t  is  unl ikely to be due to an 

ef fect  of  the drug on the cornea.  There have been,  

real ly,  no dry-eye or tear- f i lm symptoms or 

f indings on the reports at  the t ime of  onset and 

the durat ion is not compat ib le wi th th is type of  

mechanism which usual ly takes longer to come on and  
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longer to go away.  Also,  the pat ients that  have 

been examined by an eye-care special ist ,  there has 

been no sign of  edema of the cornea or surface 

problems of  the cornea. 

 [Sl ide. ]  

 This leaves the fol lowing possibi l i t ies.   

The drug adverse ef fect  may be interfer ing wi th the  

neuronal  f i r ing or conduct ion at  e i ther the ret ina 

or opt ic nerve or v isual  cortex.   I t  is  hard to 

separate those based on just  reports.  

 A vascular ef fect ,  in my opinion, is less 

l ikely consider ing the bi lateral i ty of  the 

symptoms, the long durat ion of  the symptoms, the 

reversibi l i ty ,  the lack of  presyncopal  symptoms and  

the predominance of  th is blurry symptom and the 

rar i ty of  the dimming or darkening. 

 Al though there is some evidence in the 

Phase I  studies that  there is a dose-dependent 

ef fect  of  the drug because, at  very large doses of  

2400 mi l l igrams, some of  these blurr ing ef fects 

were greater.   There is probably an under ly ing 

suscept ib i l i ty  to the act ion of  the drug at  the 
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neuronal  level  and, perhaps, maybe there is some 

ef fect  of  a drug l ike th is on mitochondr ia l  

act iv i ty--we know there is a gene heterogenei ty of  

mitochondr ia in people and this is just  a 

hypothesis--could af fect  mitochondr ia l  funct ion at  

e i ther the ret ina or v isual  cortex t ransient ly.  

 [Sl ide. ]  

 So how might the FDA and industry approach 

this in the future.   I  have thought a lot  about 

th is.   First  of  a l l ,  I  can' t  emphasize more that we  

real ly need more detai led f i rst-hand descr ipt ion of  

symptoms from affected pat ients ei ther reported at  

a websi te or a te lephone interview would be 

helpful .   I  can' t  stress that  we need direct  

computer wi th the pat ient .  

 What I  have learned in 20 years is that  

when a pat ient  comes in wi th v isual  symptoms and 

you read their  referr ing doctor 's interpretat ion,  

they of ten go of f  the rai ls because they didn' t  

l is ten careful ly,  they didn' t  know how to ask the 

pat ient  about these symptoms.  We real ly need more 

direct  communicat ion to get our hands around what 
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causes this.  

 I  would l ike to see some type of  guide for 

pat ients that  they could look on what to expect 

maybe with some even visual  examples and how to 

check their  v is ion i f  symptoms should occur that  

could improve the qual i ty of  the symptom report ing 

in our interpretat ion.  

 Final ly,  I  would l ike an opportuni ty to 

speak with,  or  that  pat ients should have an 

opportuni ty to speak with or e-mai l  as the 

designated expert  l ike mysel f  that  could be of fered  

to a pat ient  so I  could have a more direct  

assessment of  what exact ly the pat ient  was seeing 

when they had the symptoms. 

 In some cases, I  th ink we should see i f  

the pat ient  is  wi l l ing to have a rechal lenge under 

a control led environment.   So we take the smal l  

number of  pat ients that  do have the symptom and try  

to rechal lenge them and look for  what is going on. 

 [Sl ide. ]  

 So what do these reports mean to me as a 

v isual  expert?  Al l  the reports that  you have heard  
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have been reversible to our knowledge.  We conclude  

there is no known perceived permanent damage to the  

v isual  system.  I  th ink that  is  good. 

 The incidence of  the adverse visual  

ef fects is rare.   I t  is  less than 1 percent.   That 

tends to imply to me an under ly ing suscept ib i l i ty  

in a minor i ty of  pat ients.   The severe v isual  

symptoms are even rarer.   The pat ients need to be 

warned of  th is possibi l i ty  and i ts potent ia l  impact  

on dr iv ing,  operat ing heavy machinery,  th ings that 

could be a safety concern.  

 Would I  take tel i thromycin knowing these 

visual  symptoms and reading al l  these reports?  I  

would take this drug for the t ime per iod over which  

i t  is  prescr ibed.  I  would discont inue the drug i f  

I  were one of  the few pat ients that  exper ienced the  

visual  adverse ef fects I  th ink most ly because, when  

a person gets v isual  symptoms, i t  creates a lot  of  

anxiety.   I  th ink i t  is  needless to re-expose them 

to the drug unless i t  is  l i fe- threatening i f  they 

don' t  take the drug. 

 I  bel ieve that the reports of  t ransient 
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and reversible v isual  adverse ef fects are benign 

and would not prevent me from taking tel i thromycin 

i f  prescr ibed. 

 Thank you. 

 DR. MOYER:  Thank you, Dr.  Kardon.  Our 

next presenter is a neurologist  at  the Duke 

Universi ty,  Dr.  Donald Sanders,  who wi l l  present 

his perspect ive on the exacerbat ions of  myasthenia 

gravis and a l i t t le bi t  about myasthenia gravis as 

a condi t ion.  

 Expert Review: Myasthenia Gravis 

 DR. SANDERS:  Thank you and good morning. 

 [Sl ide. ]  

 I  am Don Sanders.   I  am a professor of  

neurology at  Duke Universi ty where I  a lso direct  

the Myasthenia Gravis Cl in ic.   I  have been a member  

of  the Medical  Advisory Board of  the Myasthenia 

Gravis Foundat ion for  many years and served as i ts 

chair  at  one point  in the past.  

 [Sl ide. ]  

 What I  want to do this morning is very 

br ief ly give you an overview of  th is rare disease 
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and then to give you my take on the reported 

ef fects of  Ketek in pat ients wi th th is disease and 

then, f inal ly,  to end up with some recommendat ions 

that I ,  as a c l in ic ian,  would make regarding this 

issue. 

 [Sl ide. ]  

 Myasthenia gravis is a rare autoimmune 

disease in which there is an immunologic at tack on 

the neuromuscular junct ion which produces 

inef fect ive t ransmission of  impulses f rom the motor  

nerves to the muscle which resul ts in weakness. 

 [Sl ide. ]  

 The est imated prevalence in the U.S. is 

about 50,000 to 60,000, about 5,000 new cases a 

year.   About 1 in 5,000 pat ients in the U.S. have 

i t .   Since i t  is  a hard disease to diagnose and the  

symptoms frequent ly go unrecognized, the,  t rue 

prevalence is probably higher than these numbers 

would indicate.  

 [Sl ide. ]  

 In most pat ients,  the symptoms begin wi th 

blurred vis ion or f rank double v is ion or drooping 
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of  the eyel ids.   In most cases, the weakness then 

progresses to involve other muscles,  part icular ly 

those of  chewing, swal lowing and talk ing.   I t  can 

be mi ld or i t  can be severe and i t  can be 

l i fe- threatening i f  the respiratory or 

oropharyngeal  muscles of  swal lowing are af fected in  

the pat ient .  

 [Sl ide. ]  

 The most severe manifestat ion of  the 

disease is what is referred to as myasthenic 

cr is is.   That is when there is acute worsening of  

respiratory or oropharyngeal  muscle strength which 

requires vent i latory support .  

 Cr is is usual ly has a def inable 

precipi tat ing event.   In most cases, th is is an 

infect ion,  most commonly an upper-respiratory-tract  

infect ion.   Medicat ions can also induce worsening 

of  myasthenia even to the extent of  producing 

cr is is in some pat ients.  

 Then var ious systemic diseases such as 

hyperthyroidism can occur in these pat ients and 

precipi tate acute worsening to th is extent.  
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 [Sl ide. ]  

 I t  has long been recognized that certain 

medicat ions,  part icular ly ant ib iot ics,  can produce 

worsening in pat ients wi th myasthenia.   The 

aminoglycosides were recognized in th is regard 

almost 50 years ago.  Subsequent ly,  there have been  

reports that  macrol ides,  f luoroquinolones and other  

ant ib iot ics can do the same thing. 

 There are a number of  cardiovascular drugs 

that can do this as wel l .   Even the 

cort icosteroids,  which are a mainstay in our 

t reatment of  myasthenia,  are know to have the 

potent ia l  for  in i t ia l ly  worsening the weakness. 

 [Sl ide. ]  

 I  have reviewed the reports of  the 

exacerbat ions induced or associated with taking 

Ketek.   There have been 60 such reports wor ldwide 

and 29 in the Uni ted States.   Given the numbers of  

exposures,  th is works out to,  at  least  in the U.S.,  

about f ive such reports per mi l l ion exposures.   

There have been seven deaths associated with taking  

Ketek wor ldwide, three of  which were in the U.S.  I  
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am going to come back to these in a l i t t le bi t  more  

detai l  later.  

 [Sl ide. ]  

 Evidence that the medicat ion is 

responsible for  these exacerbat ions is based 

pr imari ly on the temporal  re lat ionship between 

taking the medicine and the worsening.  Acute 

worsening is what has been reported within hours 

but then rapid resolut ion.   In several  pat ients,  

there have been more than one episode associated 

with taking the medicat ion.  

 [Sl ide. ]  

 In response to their  v ig i lance procedures,  

the EMEA, in 2003, issued this publ ic statement of  

a precaut ion regarding the use of  Ketek in pat ients  

wi th myasthenia.   They concluded that i t  was not 

recommended in myasthenia unless other therapeut ic 

al ternat ives are not avai lable.   They recommended 

that myasthenic pat ients immediately seek medical  

at tent ion i f  their  symptoms worsen, that  these 

pat ients should be careful ly monitored and that,  i f  

these symptoms worsen, then adequate support ive 
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mechanisms should be undertaken and the medicat ion 

should be discont inued. 

 These recommendat ions were subsequent ly 

incorporated into the Package Insert  at  the t ime of  

approval  of  Ketek in the U.S. 

 [Sl ide. ]  

 I  have looked at  the seven reports of  

fatal i t ies in pat ients wi th myasthenia who took 

Ketek pr ior  to their  death and concluded that,  of  

these seven, two were possibly,  or  probably,  

Ketek- induced exacerbat ions.   Two of  these were 

unl ikely related because of  the t ime relat ionships 

between taking the medicat ions and their  worsening.  

One of  them was clear ly and anaphylact ic react ion 

and one was due to the mesenter ic thrombosis in a 

pat ient  who had taken Ketek s ix months pr ior  to 

death.   One of  these reports would be character ized  

as hearsay without adequate informat ion to 

evaluate.  

 [Sl ide. ]  

 So, in conclusion, I  th ink i t  is  c lear 

that  Ketek can produce, or induce, exacerbat ions in  
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pat ients wi th myasthenia including fatal  cr is is.   

This was recognized by the ex-U.S. postmarket ing 

survei l lance by the EMEA pr ior  to FDA approval .  

 Incident ly,  I  would just  point  out  that ,  

in the study 3014 that has been referenced, there 

were f ive myasthenic pat ients in those 25,000 

subjects.   Two of  these received Ketek wi thout 

exacerbat ion and, thus,  th is study, had i t  been 

accepted, would not have ident i f ied these 

exacerbat ions in pat ients wi th myasthenia.  

 [Sl ide. ]  

 Because of  the recogni t ion pr ior  to 

approval  of  Ketek in the U.S.,  that  i t  can produce 

exacerbat ions in myasthenia,  the Package Insert  

included a caut ion and recogni t ion of  these 

exacerbat ions has led to disseminat ion of  the r isk 

informat ion as we have heard ear l ier .  

 These include a modif ied package insert ,  

Dear Doctor let ters,  not i f icat ion of  the 

disease-speci f ic  organizat ions and physic ian 

educat ion.  

 [Sl ide. ]  
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 My recommendat ions regarding the use of  

Ketek in pat ients wi th myasthenia is that ,  number 

one, i t  should not be used unless there is no other  

reasonable choice avai lable.   The exacerbat ion r isk  

should be compared with that  of  a l ternat ive 

ant ib iot ics,  part icular ly the macrol ides and the 

f luoroquinolones.  Incidental ly,  none of  these 

contain package- insert  informat ion regarding the 

caut ion except for  a mi ld caut ion in the Package 

Insert  for  erythromycin despi te the fact  that  I  

th ink i t  is  wel l  recognized that these drugs can 

also induce such exacerbat ions.  

 One also has to take into account the 

speci f ic  r isk of  the infect ion to the myasthenic 

pat ient .   The infect ion,  i tsel f ,  is  of  much greater  

danger to these pat ients than in the general  

populat ion because the infect ion may induce a 

cr is is.  

 Final ly,  i f  Ketek were to be administered 

with myasthenia,  part icular ly in a pat ient  who has 

any respiratory or oropharyngeal  weakness, that  

th is should be done under control led c i rcumstances,  
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preferably in hospi ta l .  

 Thank you. 

 DR. EDWARDS:  Thank you, Dr.  Sanders.   We 

wi l l  now turn to the FDA for cont inued discussions 

on the visual  and myasthenia toxic i t ies.   These 

wi l l  be led by Dr.  Wassel .  

 FDA Presentation 

 Visual AE, Loss of Consciousness 

 and Myasthenia Gravis Analyses of AERS Reports  

 DR. WASSEL:  Good morning. 

 [Sl ide. ]  

 My name is Ron Wassel .   I  am a safety 

evaluator in the Div is ion of  Drug Risk Evaluat ion 

in the Off ice of  Survei l lance and Epidemiology.  

Today, I  wi l l  be discussing vis ion disorders,  

d isturbances in consciousness and exacerbat ions of  

myasthenia gravis reported to the FDA with the use 

of  te l i thromycin.  

 I  wi l l  then conclude with points to 

consider for  the manufacturer of  these r isks.  

 [Sl ide. ]  

 As we have heard,  v is ion disorders were a 
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known ef fect  at  the t ime of  approval .   They were 

seen in Phase I I I  c l in ical  t r ia ls and were 

subsequent ly a labeled event.   We had conducted two  

reviews, a f i rst  review in March of  2005 as the 

drug approached i ts one-year approval  anniversary 

and a second review in July of  2006 to assess the 

cases received from the end of  the f i rst  review. 

 [Sl ide. ]  

 Dur ing the pre-approval  medical  review, i t  

was noted that these were the most commonly 

reported postmarket ing events s ince approval  in 

Europe and South America.   Blurred vis ion,  

unspeci f ied v isual  d isturbance, accommodat ion 

disorder,  d ip lopia and reduced visual  acui ty were 

the terms that accounted for 96 percent of  the 

ex-U.S. v isual  adverse-event reports.  

 [Sl ide. ]  

 This table is modif ied f rom Ketek's 

label ing and provides the incidence of  a l l  

t reatment-emergent v isual  adverse events in 

control led Phase I I I  studied by age and gender.   

The group with the highest incidence was females 
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under the age of  40 whi le males over the age of  40 

had rates of  v isual  adverse events s imi lar  to 

comparator- t reated pat ients.  

 For each of  the reviews, a broad search 

was conducted using a comprehensive set of  terms to  

capture a wide array of  v isual  events as di f ferent 

preferred terms may be used to report  v isual  

adverse events which are part  of  the same 

adverse-event syndrome. 

 I t  is  very common for di f ferent pat ients 

to report  s imi lar  v isual  symptoms in di f ferent 

ways.  However,  the l imi tat ion and searching over a  

wide group of  v isual  adverse events is that  i t  does  

not account for  re lated pathology among the 

di f ferent events.  

 [Sl ide. ]  

 Two searches were conducted, an in i t ia l  

search in which al l  cases of  v isual  events were 

ident i f ied and a second search restr ict ing i t  to 

for  cases with a ser ious outcome per the FDA 

regulatory def in i t ion which includes cases of  

death,  d isabi l i ty ,  hospi ta l izat ion,  those 
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considered to be l i fe- threatening or required 

intervent ion to prevent impairment and/or damage. 

 At  the t ime of  the f i rst  review in 2005, 

which encompassed an 8-month per iod post-approval ,  

v is ion disorders accounted for approximately 

one-quarter of  a l l  adverse-event reports for  

te l i thromycin submit ted to the agency and a l i t t le 

less than hal f  of  these were considered ser ious.  

 Now, these f igures represent crude counts 

which may include dupl icate reports and have not 

undergone a medical /c l in ical  assessment to exclude 

cases. 

 Therefore,  at  that  t ime, we concluded that 

these events were consistent wi th those seen pr ior  

to approval  in wor ldwide exper ience and as 

descr ibed in the then-current label ing which l is ted  

them under the precaut ions.   Therefore,  no 

recommendat ions were made for a label ing change. 

 [Sl ide. ]  

 However,  the cont inued receipt  of  a 

s izable number of  reports prompted our concern to 

conduct a second review which was conducted in July  
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of  th is year.   Again,  the search terms were 

ident ical  and the cr i ter ia used were the same as 

that done in the previous review. 

 [Sl ide. ]  

 Over the 16-month review per iod,  the 

agency received 276 reports of  v is ion disorders 

which accounted for approximately one-f i f th of  a l l  

adverse-event reports for  te l i thromycin over that  

t ime per iod.   Approximately one-third of  these were  

considered ser ious in nature.   Again,  these numbers  

are crude counts.  

 [Sl ide. ]  

 Of the 276 cases, the most f requent ly 

reported events were blurred vis ion,  v isual  

d isturbance and diplopia.   Now, these numbers are 

not mutual ly exclusive as a s ingle case may contain  

mult ip le adverse-event terms related to v is ion.  

 [Sl ide. ]  

 The second search for ser ious cases 

retr ieved 95 cases.  These underwent a hands-on 

review from which 71 unique cases were obtained 

af ter  excluding dupl icate and those deemed 
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unrelated.  The most f requent ly reported events 

were blurred vis ion and diplopia.  

 [Sl ide. ]  

 The cl in ical  character ist ics of  these 71 

cases showed that the events pr imari ly occurred in 

females.   The median and mean age was around 40 

years of  age and the onset typical ly occurred on 

the f i rst  day of  therapy within an hour or two of  

the dose al though one case reported the onset one 

week af ter  complet ing a f ive-day course of  therapy.  

 [Sl ide. ]  

 The outcomes of  these ser ious cases 

included one case that was considered 

l i fe- threatening as i t  occurred whi le the pat ient  

was dr iv ing which did not resul t  in an accident.   

There were f ive hospi ta l izat ions and four 

emergency-room vis i ts.   13 cases were considered 

disabl ing as the event impacted act iv i t ies of  dai ly  

l iv ing such as reading, watching televis ion,  

dr iv ing,  working, walk ing and r id ing.  

 One case descr ibed an intervent ion,  the 

use of  an eye patch for diplopia.   47 pat ients 
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eventual ly discont inued use of  the drug.  53 cases 

reported resolut ion of  the events and recovered.  

There have been no deaths or permanent disabi l i ty  

re lated to v is ion disorders reported to date.  

 [Sl ide. ]  

 The durat ion of  ef fect  is  typical ly less 

than a day.  Four cases reported l inger ing ef fects 

that  range from f ive days to s ix weeks. 

 [Sl ide. ]  

 An example of  a case is presented here in 

which a 17-year-old female started Ketek,  400 

mi l l igrams dai ly,  for  s inusi t is .   She exper ienced 

blurred vis ion and diplopia about four hours af ter  

her dose.  She also exper ienced di f f icul ty or 

s lowness in focusing. 

 The events would resolve af ter  about 12 

hours only to recur wi th subsequent doses.  These 

events prevented the pat ient  f rom engaging in 

normal act iv i t ies of  dai ly l iv ing and Ketek was 

eventual ly discont inued. 

 [Sl ide. ]  

 So, in summary,  for  v is ion disorders,  
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there have been cont inued report ing of  adverse 

visual  events which include a s izeable number of  

reports,  many with ser ious outcomes impact ing 

act iv i t ies of  dai ly l iv ing.   Blurred vis ion and 

diplopia are the most f requent ly reported events.   

There is typical ly a rapid onset and i t  has 

f requent ly led to discont inuat ion of  the drug and 

occurs more of ten in females.  

 [Sl ide. ]  

 Moving on to disturbances in 

consciousness.  As was done with the review in 

v is ion disorders,  two reviews were conducted in 

March of  2005 and, again,  in July of  2006. 

 [Sl ide. ]  

 At  the t ime of  the 2005 review, reports of  

loss of  consciousness associated with the use of  

te l i thromycin that  were submit ted to the agency 

fol lowing approval  generated concern wi thin the 

agency.  Also,  the sponsor proposed, at  the t ime, 

to add a statement under Nervous System in the 

Postmarket ing Adverse Event Subsect ion of  the 

Adverse React ion Sect ion not ing rare reports of  
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syncope usual ly associated with vagal  syndrome. 

 [Sl ide. ]  

 In search for disturbances in 

consciousness, a broad net was used as there are 

many reasons people lose consciousness.  The 

disturbances- in-consciousness group contains 

var ious terms pertaining to loss of  consciousness 

which are l is ted here.  

 [Sl ide. ]  

 Our search in 2005 showed that the reports 

that  were submit ted were almost al l  ser ious in 

nature.   Again,  th is was def ined as cases which 

resul ted in a death or disabi l i ty ,  was 

l i fe- threatening or required hospi ta l izat ion or 

invest igat ion to prevent impairment or damage. 

 [Sl ide. ]  

 Because of  the high number of  reports that  

could potent ia l ly  lead to ser ious outcomes such as 

road-traf f ic  accidents whi le dr iv ing,  the agency 

recommended to also include wording in the 

Precaut ions Sect ion of  the label .   The sponsor 

agreed to these changes and, subsequent ly,  the 
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label ing was revised in October of  2005 to include 

statements related to syncope in both the 

Precaut ions and Adverse React ions Sect ion.  

 [Sl ide. ]  

 A second review was conducted in July of  

2006 with the same cr i ter ia as in the 2005 review. 

 Again,  we see that the reports that  have been 

submit ted are pr imari ly ser ious in nature wi th 

approximately 85 percent of  a l l  

d isturbance-of-consciousness reports considered 

ser ious.  

 [Sl ide. ]  

 The in i t ia l  search found that there were 

var ious event terms reported with loss of  

consciousness being the most f requent.   Again,  

these are not mutual ly exclusive.  

 [Sl ide. ]  

 We then looked at  the 72 cases with the 

ser ious outcomes af ter  removing dupl icates and 

excluding cases in which the disturbance in 

consciousness was part  of  a constel lat ion of  

symptoms of  a disease process such as sepsis,  
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hepat ic fa i lure,  a seizure disorder.   A total  of  23  

unique cases were obtained. 

 The focus was to ident i fy cases that 

occurred in relat ively otherwise heal thy pat ients 

in which a disturbance in consciousness was 

unexpected and could be direct ly at t r ibutable to 

the drug. 

 [Sl ide. ]  

 The cl in ical  character ist ics showed that 

the cases were almost equal ly div ided between males  

and females and the median/mean age was around 46 

years of  age. 

 [Sl ide. ]  

 The onset occurred over varying t ime 

per iods but,  typical ly,  wi th in the f i rst  day of  

therapy and most f requent ly wi th in two hours of  a 

dose. 

 [Sl ide. ]  

 There were two cases that were considered 

l i fe- threatening as they occurred whi le the pat ient  

was dr iv ing.   In one case, no accident occurred.  

In the other case, an accident occurred in which a 
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pedestr ian was ki l led and the pat ient  was in jured. 

 One case resul ted in a disabi l i ty  as the pat ient  

fe l l  and sustained a vertebral  compression. 

 [Sl ide. ]  

 Examples of  cases include a 62-year-old 

female who started Ketek 800 mi l l igrams dai ly for  

bronchi t is .   ON Day 4 of  therapy, whi le working, 

she exper ienced three syncopal  episodes of  sudden 

onset.   An electrocardiogram was performed within 

f ive minutes reveal ing bradycardia wi th a rate in 

the 40s.  She was hospi ta l ized for observat ion and 

recovered. 

 [Sl ide. ]  

 The second case involves an 18-year-old 

male who started Ketek 800 mi l l igrams dai ly.   The 

pat ient  lost  consciousness whi le dr iv ing to school ,  

ran a red l ight ,  struck and ki l led a pedestr ian.   

The pat ient  a lso exper ienced a syncopal  episode.  

Al l  tests at  the t ime were negat ive.  

 A fo l low-up from the pat ient 's parents 

indicated that pat ient  took his dose in the evening  

and the next morning passed out whi le dr iv ing.   The  
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parents indicated that al l  medical  evaluat ions have  

been normal wi th no abnormal i t ies found. 

 [Sl ide. ]  

 So, in summary,  for  d isturbances of  

consciousness, the reports that  we have received 

are pr imari ly ser ious in nature.   Two occurred 

whi le the pat ient  was dr iv ing,  one resul t ing in a 

fatal i ty.   There may be more than one et io logy.   I t  

is  not  always clear that  a vagal  react ion has 

occurred.  I t  is  known that te l i thromycin has the 

potent ia l  to prolong at  QT interval  and, in fact ,  

one case reported torsade de points.  

 [Sl ide. ]  

 We do have cases of  loss of  consciousness 

in AERS that are poor ly explained.  At  least  one of  

the cases of  loss of  consciousness did occur in 

associat ion wi th documented torsade.  At  th is t ime,  

AERS does not have a strong signal  for  torsade.  

However,  many of  the cases lack suf f ic ient  data to 

reach a def in i t ive conclusion on this and there are  

plans to monitor th is fur ther to see i f  i t  is  

possible to get more detai ls on these cases that 
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may be torsade. 

 [Sl ide. ]  

 Moving on to exacerbat ion of  myasthenia 

gravis.  

 [Sl ide. ]  

 Exacerbat ion of  myasthenia gravis was 

ident i f ied through foreign postmarket ing safety 

data and was a known event at  the t ime of  U.S. 

label ing,  at  the t ime of  U.S. approval  and was, 

therefore,  a labeled event.  

 [Sl ide. ]  

 The or ig inal  label ing,  at  the t ime of  

approval ,  included in the Warnings Sect ion a 

statement that  te l i thromycin is not recommended 

with pat ients wi th myasthenia gravis.   This was 

also included in the Informat ion for  Pat ients 

Subsect ion of  the Precaut ions Sect ion.  

 The Pat ient  Package Insert  only stated 

that there had been reports of  worsening myasthenia  

gravis in pat ients wi th myasthenia gravis but did 

not state that  the use is not recommended in these 

pat ients or advised pat ients to ta lk to their  
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doctors before start ing therapy with te l i thromycin.  

 At  the t ime of  approval ,  i t  was not 

formal ly contraindicated in pat ients wi th 

myasthenia gravis.  

 [Sl ide. ]  

 Despi te the strong warnings about the use 

of  te l i thromycin in pat ients wi th myasthenia 

gravis,  cases including fatal i t ies cont inue to be 

reported post-approval .   In June of  2006, the Ketek  

label ing was revised to add a stronger 

recommendat ion about the exacerbat ion of  myasthenia  

gravis including reports of  death to the Warnings, 

Informat ion for  Pat ients Sect ion and the Pat ient  

Package Insert .  

 [Sl ide. ]  

 The statement pertaining to exacerbat ion 

of  myasthenia gravis in the Warnings Sect ion was 

made more prominent and the wording was also 

changed to,  " te l i thromycin should not be used in 

pat ients wi th myasthenia gravis unless no other 

therapeut ic al ternat ives are avai lable."   I t  a lso 

noted that reports have included death.  
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 [Sl ide. ]  

 This informat ion was also conveyed in the 

Informat ion for  Pat ients Sect ion and al l  of  th is 

i ta l ic ized text  indicates the new wording. 

 [Sl ide. ]  

 The Pat ient  Package Insert  was also 

updated to indicate that  pat ients wi th myasthenia 

gravis should ta lk to their  doctor before taking 

Ketek.  

 [Sl ide. ]  

 A review was undertaken in August of  2006 

to fur ther summarize the reports and to explore the  

possibi l i ty  of  contraindicat ing the use of  

te l i thromycin in pat ients wi th myasthenia gravis.   

Two searches were conducted, an in i t ia l  search with  

terms pertaining to myasthenias and a second search  

for al l  post-approval  te l i thromycin reports wi th an  

outcome of death to capture potent ia l  reports of  a 

possible myasthenia-gravis related fatal  outcome. 

 [Sl ide. ]  

 The search terms included respiratory 

fa i lure and respiratory arrest  as surrogates to 
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capture reports of  myasthenia-gravis exacerbat ion 

or cr is is wi th a ser ious respiratory outcome that 

did not speci f ical ly ment ion myasthenia gravis.  

 [Sl ide. ]  

 A total  of  33 cases were ident i f ied wi th a 

median age of  59 years.   There was a breakdown of  

20 females and 11 males and these were most ly 

domest ic cases.  There were four fatal i t ies and 

seven reports of  a l i fe- threatening event.   There 

were 15 hospi ta l izat ions.  

 12 out of  the 29 pat ients wi th a history 

of  myasthenia,  or  approximately 40 percent,  were 

intubated.  23 out of  33 cases, or approximately 

70 percent,  were symptomat ic af ter  the f i rst  dose 

and there was a rapid onset of  symptoms with a 

median t ime to onset of  1-and-a-quarter hours.  

 [Sl ide. ]  

 Examples of  cases include a 53-year-old 

female who took her f i rst  dose of  800 mi l l igrams in  

her physic ian's of f ice.   Approximately 40 minutes 

later,  she began her myasthenia cr is is and was 

intubated.  She was hospi ta l ized, t reated and 
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recovered. 

 [Sl ide. ]  

 A second case involves a 48-year-old male 

who took 800 mi l l igrams of  Ketek for  s inusi t is .   In  

45 minute to an hour and a hal f  later,  he 

exper ienced breathing di f f icul ty and blurred 

vis ion.   He had not taken Ketek in the past but was  

stated to be al lergic to cephalospor in.  

 The pat ient  was hospi ta l ized with 

exacerbat ion of  myasthenia gravis and respiratory 

fa i lure and was on a vent i lator for  13-and-a-hal f  

hours.   The pat ient  eventual ly recovered.  I t  was 

also noted that the pat ient  had been treated with 

azi thromycin in the past wi th no react ion.  

 [Sl ide. ]  

 In order to assess the report ing of  

myasthenia gravis exacerbat ion in associat ion wi th 

c lar i thromycin in comparison to other ant ib iot ics,  

a comparat ive review was undertaken in which 

tel i thromycin was compared to eight other s imi lar  

oral  ant ib iot ics.  

 This review looked at  domest ic reports 
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based on the presence of  an event l is ted under 

myasthenias or neuromuscular- junct ion dysfunct ion.  

 [Sl ide. ]  

 This table shows a comparison of  

te l i thromycin wi th eight other ant ib iot ics not ing 

their  date of  U.S. approval .   Al though 

tel i thromycin is the most recent ly marketed of  

these selected ant ib iot ics,  i t  is  current ly 

associated with more cases of  exacerbat ion of  

myasthenia gravis than al l  e ight  comparator agents 

combined. 

 Furthermore, s ix cases of  

te l i thromycin-associated myasthenia gravis resul ted  

in intubat ion.   Al though a formal quant i tat ive 

analysis has not been conducted, these data suggest  

exacerbat ion of  myasthenia gravis may be more 

frequent wi th te l i thromycin than simi lar  

ant ib iot ics.  

 [Sl ide. ]  

 In summary,  for  myasthenia gravis,  the 

sever i ty of  cases is ref lected by the types of  

outcomes in the number of  pat ients who required 
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intubat ion and in the rapid onset af ter  a dose of  

te l i thromycin.   The major i ty of  pat ients 

exper ienced symptoms af ter  the f i rst  dose. 

 [Sl ide. ]  

 So, in summary,  for  these key safety 

issues, there is cont inued receipt  of  a s izeable 

number of  reports of  v isual  d isorders impact ing 

act iv i t ies of  dai ly l iv ing.   There are ser ious 

reports of  d isturbances in consciousness including 

an automobi le accident resul t ing in a fatal i ty and 

there is cont inued report ing of  ser ious cases of  

exacerbat ions of  myasthenia gravis despi te a 

labeled warning to only use when no al ternat ive 

therapies are avai lable.  

 [Sl ide. ]  

 Later today one of  the quest ions before 

you wi l l  be an assessment of  the cont inued 

market ing of  Ketek.   I f  you should decide in the 

af f i rmat ive,  the fo l lowing are points for  

considerat ion for  the management of  these r isks.   

For disturbances of  consciousness, mechanist ic 

studies should be conducted to elucidate the scope 
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of  these ef fects in pathophysiology, whether 

ant ichol inergic,  cardiac conduct ion or c i rculatory 

ef fects and, also,  the change in the label ing f rom 

syncope to the more general  d isturbances in 

consciousness, as there are varying types of  

consciousness disorders not c lear ly explained by a 

s ingle mechanism. 

 [Sl ide. ]  

 For myasthenia gravis,  the recommendat ion 

is to make the addi t ion of  the statement,  

"Tel i thromycin should not be used in pat ients wi th 

myasthenia gravis,"  to the Contraindicat ions 

Sect ion of  the label .  

 [Sl ide. ]  

 Overal l ,  for  these key safety issues, to 

develop a plan to inform and educate prescr ibers 

regarding these r isks and to consider development 

of  a medicat ion guide to be provided to pat ients 

when the drug is dispensed. 

 Thank you. 

 DR. EDWARDS:  Thank you very much, Dr.  

Wassel .   We are now at the t ime for the commit tee 
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quest ions.   I  would l ike to remind the commit tee 

members to please try to catch Sohai l 's  eye to get 

our cue for quest ions,  i f  you wi l l .  

 We wi l l  begin wi th Dr.  Koski .  

 Committee Questions  

 DR. KOSKI:   I  have actual ly two quest ions 

and a comment.   The f i rst  is  the data that  we were 

provided in our packet actual ly was for 5 mi l l ion 

exposures in the Uni ted States.   I  know that there 

were addi t ional  exposures that were presented by 

the company. 

 In terms of  the cases of  myasthenia 

gravis,  were there any addi t ional  cases that were 

ident i f ied wi th the almost now 6 mi l l ion exposures 

in the Uni ted States of  te l i thromycin? 

 DR. MOYER:  Your quest ion is i f  there are 

any addi t ional  events that  have been reported for 

the exacerbat ion of  myasthenia gravis.  

 DR. KOSKI:   Yes. 

 DR. MOYER:  I  would ask Dr.  Barbara Rul lo.  

 I  th ink she had that in her presentat ion,  

actual ly.  
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 DR. RULLO:  Since we revised the label  in 

June, there have been three addi t ional  reports of  

exacerbat ion of  myasthenia gravis.   In one case, 

the onset was clear ly before the warning had been 

advised.  In the other two cases, we don' t  have an 

onset date.   We have been try ing to fo l low up on 

i t .   So we have had three cases since. then. 

 DR. KOSKI:   The next quest ion is for  Dr.  

Sanders.   I  wondered i f  you had any exper ience, 

yoursel f ,  in electrophysiology test ing in any 

pat ients who might have had tel i thromycin.  

 DR. SANDERS:  No; I  have not.   I  have 

heard that three of  my pat ients received Ketek f rom  

their  fami ly physic ians wi thout incident but I  

d idn' t  have the opportuni ty to do any examinat ions 

fo l lowing that.  

 DR. KOSKI:   Thank you.  Anyway, in 

expressing the rate of  the ef fect  of  th is drug on 

pat ients wi th myasthenia,  i t  was at  least  expressed  

in our packet data that  the incidence was 1.4 per 

mi l l ion exposures.   The point ,  actual ly,  that  I  

would l ike to make is that  i t  real ly is a subgroup 
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analysis I  th ink that  would be more appropr iate 

because i t  is  pat ients who have damage to the 

neuromuscular junct ion,  as Dr.  Sanders actual ly 

very nicely expressed, that  they do have a 

reduct ion in the number of  acetylchol ine receptors 

which is one of  the reasons why they have 

recurrent ly weakness. 

 I f  you take the prevalence rates of ,  say,  

14 per 100,000 in the populat ion,  wi th in th is 

group, there were probably c lose to 700 pat ients 

that  were at  r isk for  th is.  

 I f  you look at  that ,  i t  means that,  

basical ly,  1 in 25 pat ients were at  r isk for  

developing probably worsening of  their  myasthenia 

gravis.   I  certainly agree with the conclusion, or 

the recommendat ions,  actual ly,  that  Dr.  Sanders 

made that th is is a drug that,  i f  g iven to a 

pat ient  wi th a known history of  myasthenia gravis,  

should real ly only be done under control led 

c i rcumstances and not as,  say,  a prescr ipt ion that  

is given and a pat ient  going home and taking i t  in 

the community.  
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 DR. EDWARDS:  Thank you.  Dr.  Fol lman? 

 DR. FOLLMAN:  Just  to ampl i fy on that,  I  

agree.  I  thought the r isk est imates for  myasthenia  

gravis were looking at  the populat ion of  a l l  people  

instead of  those who had myasthenia,  29 

exacerbat ions out of  70,000 people in the U.S. who 

have i t .   A smal l  f ract ion of  those would be taking  

i t .   So the 1 in 25 seems a lot  more plausible to 

me. 

 As Dr.  Sanders pointed out,  th is is a rare 

disease.  I t  is  not  an immune disease and there 

might be people who have i t  and don' t  real ize i t .   

That might be hard to give a number to but I  was 

wondering i f  you would l ike to speculate on that.  

 A related quest ion;  gett ing at  th is idea 

of  maybe there is a pool  of  people at  h igh r isk,  

the unknown myasthenics,  were the exacerbat ions and  

the deaths in those who had more severe disease 

and, hence, would be more l ikely to be 

knowledgeable about i t  or  were they in people who 

had less severe disease suggest ing that i t  could 

happen to those who are not diagnosed. 
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 DR. SANDERS:  The r isk of  exacerbat ion and 

the ser iousness of  the exacerbat ion is direct ly 

related to the ser iousness of  the disease in the 

indiv idual  pat ient .   Pat ients who have any 

respiratory symptoms from their  myasthenia would be  

the ones most l ikely and most at  r isk for  the 

cr is is.  

 I  guess the quest ion is how l ikely is i t  

that  a pat ient  wi th myasthenia who has signi f icant 

respiratory involvement has not been diagnosed.  I  

don' t  th ink that  r isk is very high. 

 On the other hand, I  th ink any pat ient  who 

develops any symptoms suggest ive of  myasthenia 

af ter  taking Ketek or any medicat ion should seek 

medical  evaluat ion to see i f  they don' t  possibly 

have such an under ly ing condi t ion.  

 Does that answer what you asked? 

 DR. FOLLMAN:  I  would also l ike the FDA, 

i f  they could comment on this idea of  whether the 

exacerbat ions are largely in those who have the 

more severe form of myasthenia.  

 DR. AVIGAN:  I  th ink that  we were not 
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real ly able to get that  k ind of  detai led case 

informat ion.   I  th ink what was most notable in the 

case mater ia l  was the fact  that  when the myasthenia  

was expressing i tsel f  af ter  t reatment,  the c l in ical  

outcomes were qui te dramat ic.  

 As you saw, there were a fa i r  number of  

pat ients who were intubated out of  the group.  What  

they had at  basel ine and whether we could sort  of  

segregate them into more severe and less severe was  

not possible.  

 DR. JOHANN-LIANG:  I  just  want to add, 

though, there were a number of  cases where i t  does 

appear that  the pat ient  was an outpat ient  pat ient  

pret ty much heal thy,  eat ing dinner,  has a history 

of  ocular myasthenia only and then goes on to take 

a dose of  Ketek and then has an issue. 

 Secondly,  another point  is  that  i t  is  

current ly labeled to give only i f  there is no 

al ternat ive therapy.  However,  again,  the reports 

are not complete so that informat ion is not 

avai lable for  the most part .   But i t  is  not  c lear 

to us at  a l l  whether th is was taken as a t reatment 
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of  no al ternat ive.  

 DR. EDWARDS:  Dr.  Smith.  

 DR. J.  SMITH:  A couple of  quest ions 

related to the v isual  for  the sponsor for  Dr.  

Kardon and Dr.  Rul lo.   The f i rst  quest ion for  Dr.  

Kardon; in l ight  of  the other presentat ions 

regarding the myasthenia and consciousness-related 

episodes and your recogni t ion that  accommodat ion 

may or may not play a role in th is,  especial ly in 

l ight  of  pseudophakic pat ients being included, is 

there any way that you can t ie any of  that  

informat ion together in terms of  us gett ing c loser 

to designing mechanist ic studies that  would help us  

ident i fy pat ients most at  r isk? 

 Clear ly,  i f  we could understand the 

mechanism behind that would help us to do that.   I  

just  wanted your perspect ive as a 

neuro-ophthalmologist  put t ing that  informat ion 

together.   Then I  have a couple of  other--  

 DR. KARDON:  There are two parts to that  

answer.   I  bel ieve the f i rst  part  was--did you ask 

whether any of  the myasthenic symptoms might be 
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related to v isual  symptoms. 

 DR. J.  SMITH:  Certainly they could be; 

yes.   Just ,  in terms of  mechanism, your 

speculat ion,  certainly,  regarding mechanism for the  

ocular v isual  complaints.  

 DR. KARDON:  One study that is ongoing 

r ight  now in normal subjects receiv ing a high dose 

of  the drug is that  mult i focal  e lectroret inography,  

a focal  form of  electr ical  response from the 

ret ina,  and visual ly evoked potent ia ls f rom cortex 

are being recorded to see i f  the v isual  symptoms 

can be precipi tated at  a high dose in normal 

subjects and to see i f  there is any 

electrophysiologic evidence, object ive evidence, 

that  that  is  going on. 

 So that might help shed some l ight .   I f  

you are asking me what other studies could possibly  

be done, there are two things, I  th ink,  that  could 

be done.  First ,  some type of  funct ional  imaging of  

v isual  cortex,  e i ther a funct ional  MRI scan or 

opt ical  imaging of  cort ical  funct ion in pr imates in  

your infrared that might show that the metabol ic 
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act iv i ty of  cortex is changed, is dose-related. 

 Secondly,  there are some laborator ies in 

the Uni ted States and around the world that  

isolated pr imate ret inal  preparat ions where the 

drug could be put on the top of  the ret ina and the 

actual  e lectr ical  response of  the neurons and 

network of  neurons, ei ther in the outer or the 

inner ret ina,  could be measured direct ly.  

 That is as high tech as you can get,  

probably,  but  those are two ways that are wi th in 

reach to study such a quest ion.  

 DR. J.  SMITH:  The proposed study with the 

normal volunteers,  wi l l  there be a preponderance of  

women under the age of  40 s ince that is the group 

that has had the highest report ing rate? 

 DR. KARDON:  I  bel ieve that is the way the 

study is being set up. 

 DR. J.  SMITH:  I f  there were to be 

addi t ional  studies such as fMRI,  i t  could be 

included at  that  t ime to maximize the informat ion 

that could be obtained from those subjects.  

 One other related quest ion for  Dr.  Rul lo 
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in her presentat ion and related to your comments,  

Dr.  Kardon.  The monkey study was a s ingle dose 

albei t  a 13-t imes human dosage and you did report  

ERG data--actual ly dark-adaptat ion data.   Are there  

any other data avai lable f rom that study? 

 DR. MOYER:  The quest ion is more of  a 

precl in ical  toxicology quest ion.   That was 

performed by our precl in ical .   We can get someone 

to be able to address that for  you.  Whi le they are  

coming to the area to be able to address that,  

there seemed to be a quest ion regarding the 

myasthenia gravis st i l l  and the sever i ty versus the  

occurrence.  Dr.  Rul lo has informat ion about that .  

 One of  the other th ings is we already have 

updated the label ing.   One of  the evaluat ions we 

would need to see is has that been ef fect ive at  

decreasing the number of  pat ients that  have been 

treated with myasthenia gravis in an outcome.  We 

real ly haven' t  had suff ic ient  t ime to be able to 

evaluate that  to see whether addi t ional  label ing 

would be required to prevent those cases. 

 DR. EDWARDS:  Dr.  Rul lo.  
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 DR. RULLO:  Pat ients who were intubated 

were pat ients,  for  the most part ,  who had very 

severe respiratory infect ions.   The pat ients wi th 

mi ld myasthenia had a mi ld react ion and recovered 

completely.   There were about 10 to 15 percent of  

the pat ients where we saw an unmasking of  the 

disease.  About hal f  of  these pat ients actual ly 

reported that they had had some symptoms previously  

and they had gone undetected. 

 In discussions with Dr.  Sanders,  we 

understand that th is is actual ly not atypical  for  a  

pat ient  who has not been diagnosed previously to 

receive an ant ib iot ic and then to manifest  as 

myasthenia gravis.  

 DR. FOLLMAN:  You ment ioned that some of  

these pat ients were unmasked, I  guess, because of  

th is adverse event.   Out of  the 29 or so cases, how  

many were unmasked? 

 DR. RULLO:  In the Uni ted States,  there 

were seven cases that were unmasked.  Four of  these  

pat ients said that  they had pr ior  symptoms. 

 DR. MOYER:  Back to the precl in ical  
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quest ion,  I  would l ike to introduce Dr.  Doug Kel ler  

f rom our Precl in ical  and Drug Safety Evaluat ion 

Group at  Sanof i -Avent is who can speci f ical ly 

address your quest ion.  

 Could you repeat the quest ion so we make 

sure we have i t  correct .  

 DR. J.  SMITH:  The quest ion is related to 

the monkey study that was a s ingle dose albei t  a 

13-t imes human dose.  There was dark adaptat ion,  

reported normal dark adaptat ion.   I  wonder i f  there  

are any other data avai lable regarding that study. 

 DR. KELLER:  That study was solely focused 

on the electroret inography.  We looked at  both 

l ight  adaptat ion and dark adaptat ion.   There were 

no changes at  a l l  in ei ther case.  That is the only  

th ing that was done in that  study. 

 DR. J.  SMITH:  The other quest ion is for  

the FDA for the comparators that  were used for the 

v isual  symptoms.  Can you ident i fy which comparator  

ant ib iot ics those were because the gender 

di f ferences are not the same for the comparators.   

I  th ink that  is  Sl ide 5 or 6.  
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 DR. KELLER:  I  th ink you are ta lk ing about 

Sl ide 49 from the FDA presentat ion.  

 DR. J.  SMITH:  Sl ide 5,  the comparators.   

There is not the female preponderance in the 

comparators.   That is f rom the label ing?  Okay, can  

somebody ident i fy the comparators for  th is Sl ide 5 

f rom the vis ion disorders where there is not 

necessar i ly  a female preponderance there? 

 DR. JOHANN-LIANG:  Those are 

c l in ical- t r ia l  data that  is  in the Adverse Events 

Sect ion of  the label .   So the Ketek comparators in 

the c l in ical  t r ia ls,  I  bel ieve, were 

c lar i thromycin,  Augment in,  cefuroxime, et  cetera,  

so other oral  ant ib iot ic agents.  

 DR. J.  SMITH:  The reason I  comment on 

that is there is qui te a female preponderance in 

the Ketek-related visual  reports.   Clear ly,  as was 

stated by the sponsor,  there is,  in other adverse 

events,  female preponderance of  report ing a var iety  

of  adverse events.   I t  that  wasn' t  seen in the 

other ant ib iot ics,  does that help us to understand 

anything about the et io logy and design future 



 

 
 

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

  84  

studies in an appropr iate way. 

 DR. JOHANN-LIANG:  Gender di f ferences with 

adverse events is an interest ing topic.   In 

spontaneous report ing,  we do see that more females 

in general  report  adverse events across the board.  

 However,  that  data real ly is f rom a control led 

comparat ive set t ing.   So the rate di f ference is 

real ly real .  

 We don' t  understand-- there are mechanist ic 

studies ongoing, but th is was a point  of  d iscussion  

three months ago when we had the gemif loxacin 

advisory where there,  again,  young females had the 

highest f requency of  cutaneous adverse react ions 

too.  So this is a very interest ing area and 

something that we have ongoing discussions about 

addressing gender di f ferences of  adverse events.  

 DR. AVIGAN:  I  would just  l ike to add to 

that .   I  th ink that  th is is important because these  

are control led studies and this is a synopsis of  

that  development program.  Clear ly,  there is a 

gender di f ference and that could be ei ther-- there 

are two possibi l i t ies in terms of  categor ies.   
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There could be mechanist ic di f ferences in the 

gender and the other is the dose ef fect  and ef fects  

based on weight and dose. 

 We did hear wi th v isual  d isturbances that 

there is a potent ia l  that  the higher drug-exposure 

might have a greater preponderance to th is event.  

 DR. EDWARDS:  Dr.  Leggett .  

 DR. LEGGETT:  I  have sort  of  a s i l ly  

quest ion regarding visual  events.   I f  I  were taking  

a drug and I  suddenly couldn' t  see mysel f  in the 

mirror,  I  would stop i t .   I  would assume, in the 

control led preapproval  studies,  when that happened,  

everybody stopped the drug. 

 I  wonder,  s ince the postmarket ing,  there 

are not instruct ions to stop the drug.  I t  was 

noted by Dr.  Wassel  that  47, I  bel ieve, or some 

large number of  fo lks,  cont inued to take the 

medicine. 

 Did their  symptoms worsen?  Did they go 

away?  What happened to those folks? 

 DR. ALEXANDER:  For the precl in ical  

informat ion wi th regard to the control led c l in ical  
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t r ia ls,  we have to make a dist inct ion between what 

 we were seeing in terms of  what are reported in 

postmarket ing as much more severe react ions in 

terms of  ef fects on vis ion.  

 So those people who have ef fects on their  

act iv i t ies of  dai ly l iv ing,  " I  couldn' t  see,"  are 

actual ly only data f rom ei ther the foreign 

postmarket ing that we had in the Uni ted States at  

the t ime of  approval  or  f rom the U.S. postmarket ing  

s ince that t ime. 

 What was seen within the control led 

c l in ical  t r ia ls was that pat ients reported mi ld 

blurr ing of  their  v is ion.   I f  I  recal l  correct ly,  

i t  was only a proport ion and I  th ink i t  may have 

been a th i rd,  e i ther one way or the other,  that  

decided to stop the drug when they had these vis ion  

ef fects or that  cont inued on. 

 One of  the analyses that was done within 

the control led c l in ical  studies was to see was 

there a di f ference in terms of  the resolut ion of  

these types of  v isual  symptoms for those pat ients 

who cont inued the drug versus those who 
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discont inued. 

 Because what we had were just  mi ld reports 

of  pat ients who had some effect  wi th the f i rst  dose  

and that most of  them went away af ter  that ,  a lot  

of  the pat ients st i l l  cont inued to teak the 

medicat ion wi thout fur ther v isual  problems. 

 So i t  doesn' t  g ive us the answer about 

what happens with those pat ients who are severe,  we  

expect most of  them do stop taking the drug when 

they have i t .  

 DR. LEGGETT:  What I  was gett ing at--so i t  

is  not  a dose-accumulat ion.   I t  is  more just  sort  

of  a concentrat ion ef fect .  

 DR. ALEXANDER:  Right.   Again,  65 percent 

occurred with,  l ike,  the f i rst  or  second dose and 

there is not real ly a lot  of  accumulat ion that is 

seen with th is drug. 

 DR. WASSEL:  I 'm sorry i f  there was a 

misunderstanding.  47 pat ients discont inued 

tel i thromycin out of  the 71 cases. 

 DR. MOYER:  Is there st i l l  a quest ion 

regarding the discont inuat ion of  the c l in ical  
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t r ia ls because we do have that informat ion i f  i t  is  

desired to have that presented.  Does that st i l l  

remain a quest ion for  someone? 

 DR. EDWARDS:  Dr.  Morr is,  you wanted to 

make a comment.  

 DR. MORRIS:  Just  a fo l low up.  Is the 

same thing true for the loss of  consciousness in 

terms of  the t ime course of  when that would occur.  

 Is that  a lso more l ikely to occur when someone 

in i t iates therapy and would they be okay or is an 

accumulat ion? 

 DR. ALEXANDER:  I  am not c lear on that 

data.   That is al l  f rom postmarket ing.  

 DR. AVIGAN:  I  th ink Dr.  Wassel  d id show 

us that there was a distr ibut ion of  t ime to the 

event f rom ini t iat ion of  therapy.  There was 

actual ly some concentrat ion in the f i rst  few hours 

suggest ing some l inkage to the dosaging. 

 Ron, do you want to just  cover that  again 

for  us.  

 DR. MORRIS:  I  guess where I  am going with 

th is is we tel l  pat ients,  be careful  when you f i rst  
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start  taking the drug, be careful  dr iv ing.   I  am 

wondering i f ,  in th is instance, would we be 

misinforming pat ients by saying that,  in terms of  

the loss-of-consciousness issues in dr iv ing,  they 

actual ly made i t  a more prolonged r isk.  

 DR. AVIGAN:  You have the data r ight  there 

on that s l ide.  

 DR. WASSEL:  Of the 17 cases where we had 

onset informat ion,  12 out of  the 17 occurred within  

the f i rst  day of  therapy and seven of  those within 

the f i rst  two hours of  a dose. 

 DR. AVIGAN:  The other important point  

about that  is  that  these disturbances in 

consciousness et io logical ly may be heterogeneous.  

So we are st i l l  grappl ing wi th what is th is mix of  

et io logies.   Are some of these potent ia l ly  cardiac 

arrhythmias?  We don' t  know for sure.   Are some of 

these vasovagal  syncope events?  They are probably 

a potpourr i  of  d i f ferent events.  

 DR. EDWARDS:  Dr.  Proschan? 

 DR. PROSCHAN:  This is for  Dr.  Kardon.  I  

am a l i t t le confused about what is causing these 
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eye problems.  I  thought that  the br ief ing 

mater ia ls f rom sanofe-avent is said that  the most 

l ikely cause was some kind of  accommodat ion 

disorder whereas Dr.  Kardon said that  he didn' t  

th ink that  that  was the cause. 

 Also I  am wondering, he also ta lked about 

presyncope and thinking that that  was unl ikely to 

be the cause.  I  am wondering, in making that 

assessment,  obviously,  he is an eye person so he is  

looking at  the eye events.   But I  am wondering i f  

the syncope events have any relevance to whether 

the eye problems are related to that .  

 DR. KARDON:  I  th ink I  can clear up that 

point .   The or ig inal  content ion that the v isual  

b lurr ing may be related to the accommodat ive system  

is based on the Phase I  study of  a smal l  number of  

normal subjects that  were subjected to a high dose.  

 In those subjects,  none of  them had any change in 

v isual  acui ty measured at  d istance or near.  

 They had a very sensi t ive accommodomator 

that  measures the dynamics of  focusing, maybe too 

sensi t ive an instrument.   There was some feel ing,  
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al though i t  wasn' t  a s lam-dunk, that  there were 

some changes in the dynamics of  accommodat ion in 

normal subjects in a very high dose.  So that is 

where that came from. 

 But you have to real ize what has become 

apparent is that  a l l  of  the postmarket ing and 

control led studies,  those are al l  based on 

report ing of  symptoms.  Even the pat ients that  were  

seen by an eye-care special ist  at  the t ime they 

have the symptom, which is very few, they had a 

completely normal exam. 

 So that is the dichotomy is that  we don' t  

have good informat ion on the pat ients who are 

actual ly gett ing the event.   The people that  are 

taking the history that  go into the reports,  are 

usual ly not even ophthalmologists.  

 The second quest ion,  could you repeat that  

again? 

 DR. PROSCHAN:  In making the assessment of  

whether these events were presyncope, you indicated  

that they weren' t .  

 DR. KARDON:  Ah, yes.   Thank you.  As a 
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neuro-ophthalmologist ,  we see a lot  of  v isual  

problems not related to eye, too.   So I  am used to 

looking for th ings l ike that .   In the v isual  

adverse events that  were more severe because their  

symptoms were more severe or they had the dimming 

or darkening, I  speci f ical ly,  when I  was looking at  

those reports,  was looking for any symptoms of  

d izziness or fa intness or anything l ike that  and 

have not been able to uncover any. 

 But I  certainly was looking and 

interested, l ike you, whether some of  those could 

have been related to a drop in blood pressure.   

Didn' t  get  any feel ing that that  was the case. 

 DR. EDWARDS:  Dr.  Wiedermann. 

 DR. WIEDERMANN:  This is also a 

disturbance-of-consciousness quest ion.   I  got  very 

di f ferent take-home messages from the sponsor and 

from the FDA.  The sponsor seemed to say that these  

were l ikely most ly related to G.I .  i l lnesses.  I  

th ink the impl icat ion is these pat ients were so 

severely dehydrated, they had syncopal  episodes.  

The FDA didn' t  real ly comment on that speci f ical ly,  
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I  don' t  th ink.   I  would just  l ike to hear some 

numbers of  how many of  these pat ients had severe 

vomit ing and diarrhea.  What are we talk ing about 

here? 

 DR. MOYER:  So your quest ion is regarding 

the syncope events and what pat ients had severe 

vomit ing and nausea that might have led to 

dehydrat ion.  

 DR. WIEDERMANN:  Yes; more numbers than a 

general  impression. 

 DR. MOYER:  Dr.  Barbara Rul lo.  

 DR. RULLO:  Sl ide on, please. 

 [Sl ide. ]  

 We had a total  of  154 reports of  syncope. 

 Unfortunately,  about 50, 60, of  these were not 

assessable because they just  lacked adequate 

informat ion.   So there were 95 that we were able to  

evaluate.   Of these, 32 had a preceding G.I .  event 

and appeared to be vasovagal .  

 There were another th i rd,  approximately,  

that ,  as I  ment ioned, had some other-- i t  was a 

symptom of another pr imary event,  anaphylaxis,  
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seizures,  myasthenia gravis.   Then there were 26 

cases for which there was an unknown mechanism and 

then seven cases which were considered cardiac in 

or ig in.   These were people that  had signi f icant 

cardiovascular disease. 

 DR. WIEDERMANN:  Thank you.  But,  of  those 

32 cases, how did you classi fy what counted as a 

G.I .  event?  I  would th ink th is would have to be 

severe G.I .  i l lness to cause syncope. 

 DR. RULLO:  Yes; there were pat ients that  

had signi f icant vomit ing and/or diarrhea.  Some of 

the cases had some evidence of  hypotension at  the 

t ime. 

 DR. J.  SMITH:  I  have a quest ion regarding 

the current label ing for  v isual  d isturbance.  I  

th ink a s l ide was actual ly going up a few minute 

ago. 

 DR. MOYER:  Yes; actual ly,  we were going 

to br ing up that because the current package insert  

is  in your br ief ing document f rom the sponsor as 

one of  the appendices.  I  would l ike to ask Dr.  

Helen Edelberg who is most fami l iar  wi th i t  because  
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she has been working on that extensively s ince the 

or ig inal  label ing.   Sl ide on.  I t  is  under our 

Precaut ions Sect ion.  

 DR. EDELBERG:  As you can see here,  the 

v isual-disturbance label ing did not change but i t  

was descr ipt ive in the Precaut ions Sect ion,  that  i t  

may cause visual  d isturbances part icular ly in 

s lowing the abi l i ty  to accommodate,  an abi l i ty  to 

release accommodat ion,  and that these visual  

d isturbances include blurred vis ion,  d i f f icul ty 

focusing and diplopia.   Most events were mi ld to 

moderate,   However,  severe cases have been 

reported. 

 Then i t  goes on with caut ionary language. 

 Pat ients should be caut ioned about the potent ia l  

ef fects of  these visual  d isturbances--and syncope 

was added later--on dr iv ing a vehic le,  operat ing 

machinery or engaging in other potent ia l ly  

hazardous act iv i t ies.  

 I f  we turn to the next sect ion of  the 

label ,  I  just  wanted to point  out  something.  In 

the Informat ion for  Pat ients,  again you can see 
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that  we indicate the same issues.  We advise 

pat ients to avoid dr iv ing a motor vehic le,  

operat ing heavy machinery or engaging in otherwise 

hazardous act iv i t ies i f  v isual  d i f f icul t ies occur,  

a lso not ing that some of  these issues related to 

di f f icul t ies focusing, we provided advice on that 

and informed pat ients that  they should contact  

their  physic ians i f  these visual  d i f f icul t ies 

interfere wi th their  dai ly act iv i t ies.  

 One more point  that  I  wanted to ment ion 

wi th the next s l ide,  113, I  bel ieve. 

 [Sl ide. ]  

 I t  was ment ioned previously about the 

preponderance of  females and people under 40.  This  

is,  indeed, captured in the label ing under the 

adverse-react ions sect ion.  

 DR. J.  SMITH:  My quest ion about the 

label ing as related to Dr.  Kardon's comments and 

other comments related to whether accommodat ion is 

playing a role,  c lear ly that  is  ref lected there.   

But i f  there are other mechanisms for the v isual  

d isturbance not related to accommodat ion,  having 
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only that  in the label  may lead a physic ian not to 

invest igate other et io logies when they see a 

pat ient .  

 So I  am concerned that the label ing 

doesn' t  ref lect  that .   I t  does say the mechanism is  

unknown, absolutely.   But i f  an ophthalmologist  

sees that,  they may just  assume, okay, i t  is  

accommodat ive and they may not do other studies 

that  could help understand the mechanism. 

 I t  is  not  a quest ion.   I t  is  just  a 

comment.  

 DR. EDELBERG:  I  was just  going to ask you 

i f  there was a quest ion.  

 DR. J.  SMITH:  Just  a comment.  

 DR. EDWARDS:  Thank you.  Dr.  Hi l ton.  

 DR. HILTON:  I  just  wanted to share wi th 

you a pattern that  I  have been not ic ing and that is  

that  the sponsor has ment ioned several  t imes that 

the adverse events are s imi lar  to those seen with 

other ant ib iot ics.   But typical ly the dose for 

Ketek is 5 days exposure and the others are 10 days  

exposure.  
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 Also,  the mult ip le courses of  Ketek are 

typical ly resul t ing in more severe or more adverse 

events such as in Dr.  Lee's discussion yesterday of  

the very severe cases.  Two of  the cases were among  

those who took two courses of  Ketek.  

 In Dr.  Sanders '  test imony, cont inued use 

of  Ketek resul ted in mult ip le episodes in the 

myasthenia-gravis pat ients.   Dr.  Kardon spoke about  

stopping treatment when the visual  ef fects were 

not iced and possibly changing treatments.   But 

other people have talked about pr ior  exposure to 

ant ib iot ics,  shortening the latency and possibly 

being an addi t ional  r isk factor.  

 Dr.  Alex Walker 's test imony yesterday 

talked about the sequent ia l  use of  d i f ferent 

ant ib iot ics and how that may substant ia l ly  ra ise 

the r isk.   So I  don' t  th ink that  stopping treatment  

and changing to another ant ib iot ic appears to be a 

safe al ternat ive.   Just  the durat ion of  use of  

Ketek seems to be a strong r isk factor for  ser ious 

adverse events.  

 DR. EDWARDS:  Thank you for those 
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comments.   Would the sponsor l ike to respond at  

th is t ime? 

 DR. MOYER:  There were some comments 

regarding that.   I  th ink in part icular your 

quest ion or comment is about the sequence of  the 

courses of  te l i thromycin.   Dr.  Jerry Faich and I  

were discussing that th is morning.  I  would say he 

has a perspect ive on that f rom those epidemiology 

studies which is what revealed that as a potent ia l .  

 DR. FAICH:  Just  re lat ive to 

hepatotoxic i ty,  I  ent i re ly agree with you.  I  th ink  

that  is  one of  the th ings that has signaled use in 

Alex Walker 's I -3 data.   So we were mindful  of  that  

as wel l  and I  th ink we were mindful  of  what we saw 

in the case ser ies.   We think that  that  def in i te ly 

needs further analysis and is an area of  concern.  

 So I  would s imply note that  i t  demands 

more analysis actual ly and rather quickly.  

 DR. HECKBERT:  Regarding that same data 

presented yesterday by Dr.  Walker,  I  was looking at  

the handout that  was passed out yesterday.  He 

studied about 100,000 tel i thromycin users and about  
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100,000 clar i thromycin users.  

 The handout says that there were 128,000 

course of  te l i thromycin and 132,000 courses of  

c lar i thromycin used in the per iod.   Does that mean 

that somewhere between a quarter and a th i rd of  

people are taking i t  at  least  twice? 

 DR. FAICH:  Yes.  That is exact ly where we 

are going to go on this analysis.   That is what we 

were discussing today.  The same phenomena was 

there in PHARMetr ics.  

 DR. HECKBERT:  Yes.  I  was interested to 

see that.   I  was surpr ised to see that there appear  

to be so many people using i t  twice wi thin a 60-day  

per iod or maybe back-to-back. 

 DR. FAICH:  In PHARMetr ics,  i t  was over 

about 20 months.   Here,  I  can' t  te l l  you what the 

general  pat terns are except that  those patterns 

didn' t  vary between the two ant ib iot ics.   So I  

th ink your observat ion is r ight .   I t  does provide 

us an opportuni ty--we looked at  the f ive cases in 

PHARMetr ics and they didn' t  have double exposure.   

So that is what I  meant by we need to delve into 


