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Executive Summary 
The applicant’s submission dated October 17, 2003 provides additional safety 
information to allow for approval of telithromycin. This safety information includes post-
marketing adverse event reports generated from an estimated 3.7 million uses in countries 
where it is already approved. In addition, safety information was provided in which phase 
3 visual adverse event data was re-analyzed. Review of all available safety data has 
allowed for a better assessment of telithromycin’s remaining safety issues. Specifically, 
analysis of post-marketing data shows that the frequency and severity of hepatic and 
cardiac toxicity with telithromycin is similar to other macrolides. Severe life-threatening 
exacerbations of myasthenia gravis have been identified as a safety issue. 
 
The visual adverse event syndrome associated with telithromycin has been better 
characterized. This syndrome was first identified in Phase 1 and 3 trials and involves the 
disturbance of accommodation. Visual adverse events can occur at any time during 
treatment, although most often occur within the first three doses. Duration of these events 
is usually from several hours to a few days and is most often mild to moderate. Disabling 
visual events were identified in post-marketing data. Visual adverse events were most 
common in females and people under 40 years of age. Rates of occurrence of visual 
adverse events in controlled phase 3 trials ranged from 1.1% in all subjects to 2.1% in 
females under 40 years of age. 
 
Although the rate of telithromycin-associated visual adverse events is relatively low, this 
drug is expected to be given to a large number of patients thereby resulting in large 
absolute numbers of patients experiencing visual adverse events. In addition, because 
telithromycin is expected to be used most often in relatively mild infections, such as 
acute bacterial sinusitis and acute exacerbations of chronic bronchitis, patients are more 
likely to be engaged in activities of daily living, such as driving, while on therapy. These 
visual adverse events could result in some degree of impairment in the conduct of these 
activities. Therefore, specific measures should be taken to minimize the overall potential 
public health impact of telithromycin-associated visual adverse events. Such measures 
include prominent labeling, advertising that notes visual adverse events as part of fair 
market balance, as well as inclusion in the label of information that would be useful to 
both the prescribing clinicians and the patients.  
 
Overall, the medical officer recommends approval of telithromycin. Substantial evidence 
of safety has been provided. The toxicities of telithromycin are similar to those of 
macrolides and other antibiotics. The visual adverse event syndrome associated with 
telithromycin has not been seen in other antibiotics. There is an additional risk that is 
conveyed by these visual adverse events, but  this can be managed in clinical practice. 
Life threatening exacerbation of myasthenia gravis has been identified and clinicians 
should be warned of this potential effect. 
 
In the post-marketing data, there were a small number of cases involving prolonged 
visual adverse events. In order to characterize the potential for long-term sequelae, the 
applicant should conduct careful follow up of visual events in post-marketing. An 
analysis of collected visual events should be provided as a phase 4 commitment.  
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Summary Basis of Finding 
 
Introduction 
 
This Summary of Safety provides an overview of the safety profile of telithromycin. 
Some of the information in this summary was obtained from the second review cycle and 
is intended to provide an overview of the tolerability and safety of telithromycin. Details 
of this information can be found in the medical officer safety review of the July 24, 2002 
submission. Other information provided in this summary pertains to the review of post-
marketing data and a phase 3 visual adverse event re-analysis submitted on October 17, 
2003. Details of this information are contained in this review. The post-marketing data 
were collected in 36 countries where telithromycin has already been approved. The 
majority of prescriptions were dispensed in Germany and France (2.2 out of 3.7 million) 
where pharmacovigilance is thought to be very good. Other countries with more than 
100,000 prescriptions dispensed included Italy, Spain, and Mexico.  
 
Deaths / Serious Adverse Events / Adverse Events in Phase 3 Clinical Trials 
 
The number of deaths on treatment and post-treatment for telithromycin and comparators 
were 10/1207 (0.83%) and 5/467 (1.1%) respectively. There were no deaths in 
telithromycin-treated or the comparator-treated patients which were attributed by the 
applicant to study drug. This was confirmed by a detailed Medical Officer review of all 
case report forms for those patients who died. Serious adverse events occurred with equal 
frequencies in the telithromycin-treated patients and comparator-treated patients. The 
majority of these serious adverse events were related to underlying co-morbidities or the 
infection for which the patient was being treated. Demographic factors and concomitant 
medications did not affect the rates of serious adverse events for telithromycin-treated 
and comparator-treated patients. 
 
In all controlled Phase 3 trials, telithromycin-treated patients had higher rates of diarrhea 
(10.8% vs. 8.6%), nausea (7.9% vs. 4.6%) and vomiting (2.9% vs. 2.2%) than those 
receiving comparator drugs. Telithromycin-treated patients also had higher rates of 
dizziness (3.7% vs. 2.7%) than those receiving comparator drugs. These adverse events 
occurred in a higher proportion of telithromycin-treated females than males. The 
incidences of these adverse events in telithromycin-treated females compared to males 
were: diarrhea, 12.2% vs. 9.3%; nausea, 10.4% vs. 5.2%; vomiting, 4.1% vs. 1.7%; and 
dizziness, 4.4% vs. 2.9%.  
 
The rates of discontinuation of study medication were slightly higher for telithromycin-
treated patients than comparator-treated patients for certain gastrointestinal adverse 
events. The rates of discontinuation due to specific adverse events for telithromycin-
treated patients vs. comparator-treated patients were: diarrhea 0.9% vs. 0.6%; vomiting 
0.8% vs. 0.5%; and nausea 0.7% vs. 0.5%. 
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All deaths reported in the post-marketing database were reviewed in detail. Most of the 
deaths were confounded by underlying disease. There were no deaths which likely 
represented a safety signal. 
 
Hepatic Toxicity  
 
In all Phase 3 studies, the rates of hepatic adverse events and of treatment discontinuation 
because of a hepatic adverse event were similar between telithromycin- and comparator-
treated patients. In the comparative studies there were two serious hepatic AEs in 
telithromycin-treated patients and one serious hepatic AE in comparator-treated patients. 
There was one additional serious hepatic AE from the non-comparative telithromycin 
studies. One of these serious adverse events in the telithromycin-treated group was a 
patient with a liver biopsy showing recent centrilobular necrosis and eosinophilic 
infiltration, strongly suggestive of drug-induced liver disease. The patient’s baseline labs 
included an alanine aminotransferase (ALT) of 81 U/L (Normal Range (NR) <49 U/L) 
and an eosinophil count of 774 cells/10-6 L (NR not available). (Note: Erythromycin 
estolate, ethylsuccinate, and propionate have been associated with cholestatic hepatitis, 
sometimes accompanied by fever and eosinophilia. The pathologic changes for some of 
the cases of trovafloxacin-associated hepatitis were described as centrilobular necrosis 
and eosinophilic infiltration on liver biopsy). Several months later this patient went on to 
have an episode of asymptomatic ALT and AST elevation and a repeat liver biopsy 
showed changes consistent with chronic hepatitis, probably autoimmune. 

 
Analysis of liver function tests from the comparative Phase 3 CAP studies in patients 
who were normal at baseline showed a greater proportion of telithromycin-treated 
patients with low level elevations of AST and ALT (<5 x Upper Limit of Normal) 
relative to comparator. The AST and ALT elevations from patients in the CAP studies 
were present during the On-Therapy and Post-Therapy visits. This pattern was not seen in 
non-CAP patients. 
 
There were a total of 90 reported telithromycin-associated hepatic adverse events in the 
post marketing database. These hepatic AE occurred in 43 different patients. All post-
marketing reports of hepatic adverse events were evaluated. A majority of these cases had 
missing information making it difficult to assess causality and liver injury pattern. For 
those reports which did contain sufficient data, a cholestatic pattern of injury was most 
common. The pattern most resembled a hepatocanalicular injury which has been well 
described in patients exposed to erythromycins. There were reports of cytolytic injury, 
however, these were less common. There was only one reported death due to a hepatic 
adverse reaction, but this case was confounded by the presence of acute hepatitis A, 
possible Q fever, and high dose acetaminophen consumption. Although it is difficult to 
determine accurate incidence rates of adverse events based on post-marketing data, the 
number and severity of the telithromycin-related reports is similar to the erythromycins. 
Given the overall exposure of 3.7 million prescriptions, it is reassuring that there was 
only one hepatic-related death which occurred in a highly confounded patient.  
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Based on review of the available data, telithromycin-associated hepatotoxicity appears to 
be similar in severity and pattern to drugs in the macrolide class.  
 
Cardiac Toxicity 
 
Telithromycin treatment was associated with a mean on-therapy increase of QTc 
(Bazett’s formula) of 1.5 ms and a mean on-therapy increase of QTc (Fridericia’s 
formula) of 3.8 ms. The proportion of outliers for absolute QTc values for telithromycin-
treated patients was similar to that for patients pre-therapy. The number of patients pre-
therapy with a QTc of ≥ 500 ms was 8/3098 (0.3%) vs. 4/2451 (0.2%) for patients on-
therapy. 
 
The incidence of serious and non-serious treatment emergent cardiac adverse events was 
low and similar between telithromycin-treated patients and comparator-treated patients. 
 
There were a total of 101 cardiac adverse events in 86 different patients. The majority of 
these events were either symptoms, such as palpitations or tachycardia, occurring as part 
of a non-cardiac multi-symptom event; or cardiac events occurring in older patients with 
pre-existing cardiac disease. QT interval prolongation often results in cardiac events 
outside the setting of the type of medical monitoring necessary to identify them, and 
because these events may degenerate into non-distinct ventricular fibrillation, it is often 
difficult to identify drug-related QT toxicity in the post-marketing setting. Despite these 
limitations, review of the post-marketing data does not indicate any unusual cardiac 
safety signal for telithromycin. 
 
 
Visual Toxicity 
 
There was a higher rate of visual adverse events in telithromycin-treated patients than in 
comparator-treated patients. The overall rate of visual adverse events in all controlled 
Phase 3 studies for telithromycin-treated patients was 1.1% vs. 0.28% for comparator-
treated patients. Visual adverse events were more common in women than men (1.5% vs. 
0.68%) in controlled studies and were more common in younger patients (mean age: 35.6 
years, median age: 32 years). Women under age 40 years of age had a visual adverse 
event rate of 2.1%. Visual adverse events in telithromycin-treated patients most 
commonly began on treatment day 2, however the onset ranged from treatment day 1 to 
13 and 35% of patients experienced onset of visual adverse events after day 2. The 
duration of visual adverse events in telithromycin-treated patients was most commonly 1-
2 days with a range of 1-12 days. Of telithromycin-treated patients with visual adverse 
events, 13/30 (43.3%) experienced the event for > 3days. Approximately 39% of 
telithromycin-treated patients with visual adverse events in controlled clinical trials had a 
reported severity of moderate to severe.  
 
In the post-marketing database, there were a total of 414 telithromycin-associated visual 
adverse events occurring in 316 patients. Adverse events likely to comprise the 
telithromycin-associated visual adverse event syndrome were the most common post-
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marketing signal and comprised 33.7% (316/937) of all patients with a reported post-
marketing adverse event. Review of these events indicates that telithromycin-associated 
visual impairment can result in significant disability/incapacity. The majority of these 
cases are temporary, lasting on the order of hours to a few days. Onset of visual adverse 
events in the post-marketing database was not predictable and occurred at any time 
during treatment, although most occurred after doses one, two, or three. In support of 
phase 3 data, the post-marketing data suggest that more events occurred in younger 
patients and females. There were a small number of poorly documented cases that 
suggest a possible longer term effect on vision. Additional data from carefully collected 
post-marketing reports would be needed to determine whether longer-term sequelae occur 
in some patients. 
 
Myasthenia Gravis 
 
Review of post-marketing data revealed a total of 13 patients with likely telithromycin-
associated myasthenia exacerbation and 6 with possibly telithromcyin-associated 
myasthenia exacerbation. Six patients experienced life-threatening respiratory arrest and 
required intubation soon after exposure to telithromycin; one of these patients died. Other 
patients experienced muscle weakness, dysarthria, deglutition disorder, ptosis, dyspnea, 
dysphagia, and diplopia. In total, this experience represents a clear safety signal regarding 
the danger of telithromycin administration in patients with myasthenia gravis. 
 
Summary 
 
The most common adverse events related to telithromycin in Phase 3 studies were 
gastrointestinal (in controlled studies: diarrhea NOS 10.8%; and nausea 7.9%). There 
were no deaths reported by the sponsor as having been related to telithromycin treatment 
and the rates of possibly related serious adverse events was the same between 
telithromycin-treated patients and comparator-treated patients (0.3%). The types of 
possibly related serious adverse events that occurred in telithromycin-treated patients 
were similar to those of comparator-treated patients and were consistent with well 
described antibiotic-related adverse events such as pseudomembranous colitis.  
 
From the available Phase 3 safety data, it can be concluded that telithromycin does cause 
an increase in the rate of visual adverse events, many of which are moderate to severe. 
This increase is highest in females and young patients (<40 years old). Post-marketing 
data indicates that telithromycin-associated visual adverse events have the potential to be 
temporarily incapacitating and are likely to result in inability to perform activities of 
daily living in some patients.  
 
Based on the current available data, the cardiac adverse event profile and the degree of 
QT prolongation exhibited in telithromycin-treated patients appear to be similar to 
approved macrolides, such as clarithromycin.  
 
Pre-clinical data suggests that telithromycin may be a significant hepatotoxin in humans. 
However, the available data from Phase 3 trials and post-marketing adverse event 
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reporting are consistent with other macrolide antibiotics, which are well known to cause 
hepatocanalicular toxicity. It is reassuring that in a post-marketing database of 3.7 
million, there was only one death related to a hepatic adverse event; this hepatic event 
was confounded and telithromycin’s role cannot be determined.  
 
Post-marketing data suggest that telithromycin may cause severe life-threatening 
exacerbations of myasthenia gravis with at least one case of death resulting from such an 
exacerbation. Thus, such patients should be warned about this risk. 
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Visual Post-marketing Adverse Events 
 
MO Comment: It is reasonable to combine visual adverse events because, most often, 
different preferred terms are used to report visual adverse events which are a part of the 
same adverse event syndrome. It is very common for different patients to report similar 
visual symptoms in different ways. In addition, the visual adverse event syndrome 
associated with telithromycin exposure may have a variety of manifestations. Therefore, 
it is a more accurate representation of the post-marketing visual adverse events to 
combine different visual AE preferred terms into a single grouping when comparing to 
other adverse events. The graph below does not include multiple reports of the same 
MedDRA preferred term for single patients. It does, however, include different MedDRA 
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preferred terms for single patients. Of all the patients with visual AE’s, there were a total 
of 414 adverse events in 316 patients. This represents 17.7% of all reported AE’s and 
33.7% of all patients with a post-marketing adverse event. 
 
Graph 2 depicts a breakdown of the preferred terms of all adverse events contained in 
the All Visual AEs category of Graph 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Medical Officer Comment: The twelve adverse event preferred terms contained in 
Graph 2 are consistent with the visual adverse event syndrome thought to be caused by 
telithromycin exposure. The five most common preferred terms, vision blurred, visual 
disturbance NOS, accommodation disorder, diplopia, and visual acuity reduced account 
for 359 of 374 (or 96%) visual adverse event reports.  
 
Graphs 3 and 4 below show visual adverse events by sex and by sex/serious criteria.  
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Medical Officer Comment: As can be seen in Graph 3, post-marketing reports of visual 
adverse events were more common in females than males. Females accounted for 72% of 
reports with males only accounting for 28% of reports (ratio of 2.5:1). This is almost 
exactly the same as what was seen in Phase 3 studies (23 females vs. 9 males; 72% in 
females, 28% in males). There were no reports for which the variable for gender was 
missing or unknown.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The medical officer’s review of all serious visual adverse events revealed that, with a 
small number of notable, specific exceptions, the vast majority of visual adverse events 
were consistent with the visual adverse event syndrome associated with telithromycin 
exposure. Of note, there were three cases of diplopia that were most likely related to 
myasthenia gravis (200311337FR, 200311248FR, 200311846FR). In addition, there were 
two cases of visual hallucinations which were likely the result of high fever 
(200310513DE), in one case, and acute psychosis in the other (200210572DE).  
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Medical Officer Comment:  
There are no specific universal criteria for determining which cases should be considered 
to be “serious” rather than not serious. In the setting of visual adverse events, the severity 
of visual alteration may not necessarily correspond with whether the adverse event is 
serious or not. For instance, even a mild visual adverse event might be considered to be 
serious if it occurs unexpectedly in a patient who is driving a car, piloting an airplane, 
conducting a surgical procedure, or driving a school bus. At the same time, a visual 
adverse event of much greater intensity may not be considered serious in a person who is 
confined to a bed in a nursing home or in a person who is undergoing chemotherapy and 
is confined to a hospital bed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Medical Officer Comment: Graph 4 depicts serious visual adverse events by gender. 
The rates of serious visual adverse events were similar in males and females. Amongst all 
visual adverse events, the rate of serious visual adverse events for females was 19% 
while the rate for serious visual adverse events for males was 23%. 
 
A review of MedWatch forms was conducted for those patients who had a serious visual 
adverse event. A large number of the descriptions of the visual events are consistent with 
the regulatory definition of serious, since they either resulted in incapacity or the 
potential for incapacity.  
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Analyses were also done in which the rates of serious visual adverse events were 
determined by age alone and by age and gender. These analyses revealed that the rates of 
serious visual adverse events by gender were not affected by the age of the patient. 
 
 
Graphs 5 and 6 show the number of post-marketing reports of visual adverse event by 
age category and gender. There is a similar pattern between males and females of more 
reports from younger patients. 
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Visual Adverse Events by Outcome 
 
Graph 7 shows visual adverse events by outcome. Of a total of 374 visual adverse 
events, 306 resolved. The outcome for 32 events is unknown, and for 33 events, the 
outcome was reported as ongoing. For 3 events occurring in 2 patients, the outcome was 
reported as having “sequelae.”  
 
One of the patients (200311337FR) experienced diplopia as a result of myasthenia gravis. 
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One patient (200312220GDDC) was a 77 year-old male who experienced headache, 
diplopia, and blurred vision 2 hours after ingestion of 800 mg of telithromycin. The 
symptoms resolved mostly within 24 hours, but the ophthalmologist noted an alteration in 
the results of the refraction test. Results of the refraction test done before and after 
telithromycin exposure are found below: 
 
Lab evaluations performed on 22-Mar-03: 
Visual acuity: distance and near (right eye: 20/40/left eye: 20/20) 
Fundoscopic exam (right eye: rare vitreous rods; normal optic nerve and macula/left eye: 
normal optic nerve and macula) Slit lamp exam (rare vitreous rods in the right eye) 
Refraction test: 13/02/03 - Distance vision: right eye:+3.50/-2.25 130, left eye: +3.75/-
3.25 50 ; 22/03/03 – Distance Vision: right eye: +4.75/-3.50 125 ; left eye: +3.75/-3.25 50 
 
For 33 events in 29 patients, the outcome was reported as “ongoing.” Review of these 
adverse events was conducted and summary information is provided for specific cases of 
interest.  
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Cases of Interest/Symptoms ongoing 
 
200212600GDDC 
This report was submitted by a physician and is of a 54 year-old male who was treated 
with 5 days of telithromycin for acute sinusitis. No concomitant medications or medical 
history was provided. One day after beginning therapy (Feb 8, 2003), the patient 
developed blurred vision and diplopia. The patient continued therapy, however, after 
completion of telithromycin treatment, the visual symptoms did not resolve. The patient 
was seen by an ophthalmologist who did not find any abnormalities. The report states that 
the patient then planned on seeing a neurologist. No further information was provided. It 
is not clear from the report how long after cessation of therapy that the symptoms 
persisted. This adverse event was reported to the manufacturer on Feb 27, 2003. No 
follow up report is included and there is no indication that further information was 
sought. 
 
200214844DE 
This report was submitted by the patient who was a 29 year-old female with a history of  
tonsillitis, tooth infection, thrombosis, and borderline protein C deficiency. Concomitant 
medications included two days of phenoxymethylpenicillin potassium and 
phenprocoumon. She was treated with four days of telithromycin for tonsillitis and during 
the treatment course, she complained of a few hours of visual disturbance and 
paresthesias of the face after each intake of telithromycin. After the final dose of 
telithromycin, the symptoms resolved, however, these symptoms recurred approximately 
3-4 weeks after completion of telithromycin therapy. The patient saw a neurologist. A CT 
scan and EEG were normal and the neurologist suspected that telithromycin was the 
cause of the symptoms. The patient assumes that the complaints were the result of an 
inflamed tooth. 
 
200310596FR 
This report was submitted by a physician and is of a 39 year old male who was treated for 
sinusitis with telithromycin. No concomitant medications, other than prednisolone, or 
past medical history were provided. An hour after the second intake of telithromycin on 
Feb 6, 2003, the patient complained of blurred vision of both far and near vision. No 
information was provided as to whether the telithromycin therapy was continued or 
discontinued. This adverse event was reported to the manufacturer on Feb 19, 2003 and 
had not yet recovered as of the time of the report.  
 
 200310075FR 
This report, submitted by the French Health Authority, is of a 40 year-old female with a 
history of hypermetropia. The patient was treated with telithromycin for unknown 
reasons. She was also started on several other medications including: carbocisteine, 
paracetamol and Oropivalone, chlormethine hydrochloride, trientine, bacitracin zinc, 
pentosan polysulfate, and tixocortol pivalate. The day after starting telithromycin, the 
patient experienced worsening of hypermetropia, nausea, headache, and accommodation 
disorder. The telithromycin was not discontinued and the patient was treated for a total of 
6 days. As of the time of the report (four weeks after cessation of telithromycin) the 
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patient had not yet recovered. The report does not indicate if all symptoms persisted but 
does state that “new ocular correction has been necessary.” 
 
200213915FR 
This report was submitted by a physician and is of a 35 year-old male who lives in 
Guyana and has no relevant past medical history. The patient was started on therapy with 
telithromycin for treatment of sinusitis/otitis while visiting France. The patient 
experienced blurred vision a few hours after first intake of telithromycin. The symptoms 
increased on days 2 and 3 of therapy and telithromycin was discontinued on day 3. 
Ophthalmologic exam was reported as normal, although symptoms persisted. The patient 
left to return to Guyana 12 days after cessation of telithromycin at which time slight 
blurred vision continued. The report states that the adverse event was ongoing at the time 
of the report (22 days after cessation of therapy) and repeat ophthalmic exam was 
planned upon return to his home country. 
 
200310400DE 
This report is of a 59 year-old male who was treated with telithromycin for 5 days for 
bronchitis. The patient has a history of COPD with frequent exacerbations of chronic 
bronchitis, amblyopia, “2 years ago musculogenic double images”, hypertension, 
hypercholesterolemia, vestibular neuronitis in 2002, cerebral apoplexy, and partial 
resection of lung. On day 4 (of 5) of telithromycin treatment, the patient developed 
myalgia, arthralgia, fever, and blurred vision. Two weeks after completion of therapy 
with telithromycin, the muscular disturbance had nearly resolved, but the patient still 
complained of partial visual disturbance which did not resolve after cessation of 
telithromycin. The patient was examined by an ophthalmologist one week after cessation 
of telithromycin therapy. On the basis of decreased visual acuity, the ophthalmologist 
diagnosed the patient clinically as having nerve cell damage. The patient’s visual acuity 
was found to be decreased from right 1.0 and left 0.5 eight months earlier to right 0.5 and 
left 0.3 one week after telithromycin cessation. The ophthalmologist felt that decrease in 
visual acuity was the result of irreversible toxic damage whose relationship to 
telithromycin exposure was probable. Further evaluation 16 days after cessation of 
telithromycin, including visual evoked potentials and clinical exam, did not reveal signs 
of neurogenic etiology of the visual disorder. 
 
200310587FR  
This report comes from the consumer, a 42 year-old female who was treated with 
telithromycin for bronchitis. Concomitant medications included: guaifenesin, 
chlorphenamine maleate, pholcodine, hexapneumine syrup, prednisolone, cetrimonium 
bromide, phenylephrine, and naphazoline. The patient experienced blurred vision two 
hours after intake of the first dose of telithromycin. The blurred vision improved briefly 
but then recurred and was ongoing at the time of the report, approximately 4 weeks later. 
Further detail was not provided. 
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Cases of Interest/ Severe symptoms 
 
Many of the reported cases include descriptions which indicate that telithromycin-related 
visual disorders can be quite severe. Included below are some of these cases. 
 
Mfr report# 200215827DE AE: “Severe Visual Disturbance” 
“Source: spontaneous report by physician (internal medicine). Patient: female, 36 years. 
No information on medical history and concomitant medication. The patient was treated 
with Ketek™ orally (indication unknown), first intake on 10/1/02. One hour later the 
patient developed severe visual disturbance so that she had to rely on her husband’s help. 
The event resolved after 9 hours. The physician assessed the causal relationship between 
event and treatment with Ketek as “highly probable.” Serious: Yes.” 
 
Mfr report# 200310224DE AE: “Blurred Vision” 
Source: spontaneous report by physician via sales representative Patient: male, age 
unknown. The patient developed blurred vision under treatment with Ketek™ 
(telithromycin). The patient could not drive his car anymore. He was referred to an 
ophthalmologist for evaluation. 
No further information was provided 
 
Mfr report# 200315078GDDC AE: “Blurred Vision” 
A 39 year-old male was treated with Ketek™ for bronchitis. The patient has no 
significant medical history and received no concomitant medications. On 15-May-03 at 
07:30 hrs, he took his daily dose of telithromycin. One hour later, while driving, he began 
to have blurred vision and dizziness. The symptoms worsened over the next two hours. 
The patient was unable to read or work on his computer. He also complained of difficulty 
walking due to dizziness. He did not report diplopia. Five hours after the last dose of 
telithromycin, the patient still experiences mild symptoms.  
Causality assessment: Highly probable 
 
Mfr report # 200221623GDDC AE: Visual Disorder, Visual Loss * 
“17 year old female who received Ketek 800 mg orally on 11/11/02 for the treatment of 
lung infection. The patient experienced blurred vision 30 min after intake of Ketek. The 
visual loss was a severe blurred vision. It was severe enough to make the patient unable 
to distinguish her face in a mirror, walk, or eat by herself. It is presumed that the problem 
was an accommodation problem. The patient was alone when the event started. The 
patient’s mother arrived 5 hours later and found the patient in bed due to the event. The 
patient has no history of visual abnormalities. She complained of blurred vision in both 
distance and near vision. The event lasted 12 hours after the Ketek dose was received. 
The patient was not only unable to read but was also unable to walk due to the visual 
abnormality. She had to remain in bed and needed assistance with eating.” 
 
Mfr report #200210800DE AE: “Massive visual disturbance (could not see anything)” 
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“Source: spontaneous report. Patient: male, 33 years. The patient was treated with Ketek 
1 x 400 mg/day orally from 1/13/02 till 1/15/02 for sinusitis and tracheitis; no 
information on further medication. The patient had no medical history of visual disorders. 
On 1/15/02 the patient developed visual disturbance (blurred vision, affecting near and 
far sight); he was considerably impaired in his activities. The symptoms started 
increasing within hours after intake of Ketek and resolved hours after stop of treatment 
with Ketek (end of event: 1/16/02). The patient was not seen by a specialist. According to 
physician there was no alternative explanation for the event. He assessed the causal 
relationship between event and treatment with Ketek as ‘highly probable.’ Serious: Yes.” 
 
Mfr. Report #200220212GDDC  AE: “Visual Lost” 
Narrative: Initial Report: This spontaneous report from Brazil involves a 39 year old 
female patient who received therapy with Ketek 800 mg daily from 10/25/02-10/26/02 
for the treatment of sinusitis. There was no mention of relevant history or concomitant 
drugs. “On 10/25/02 the patient experienced vision loss and cephalgia. She had partial 
recovery of vision on 10/29/02. The events are ongoing at the time of this report. The 
reporter assessed the events as highly probable and medically important. Serious: Yes” 
No additional follow up was provided for this patient. 
 
Mfr report #200215449GDDC AE: Visual Disorder, Visual Loss 
Narrative: This spontaneous report from a physician involves a 27 year old female patient 
who received therapy with telithromycin 800 mg daily from 5/31/02 until 6/2/02 for the 
treatment of probably mycoplasma cough and expectoration. Relevant medical history 
includes hypothyroidism and dysrhythmia. Concomitant drugs include salbutamol, 
betamethasone and thyroxine sodium. On 6/2/02 the patient experienced visual disorder 
with visual loss. She discontinued the treatment with telithromycin. She underwent CAT 
scan and visual field studies, both were reported to be normal. The patient experienced a 
complete recovery upon discontinuing drug. The physician assessed the event as highly 
probable (for causality). Serious: Yes. 
 
 
 
 
 
Countermeasures 
 
Graph 8 shows recorded countermeasures which occurred as a result of a visual adverse 
event. For a majority of events, no information was reported regarding any 
countermeasure. Among those patients who did have some countermeasure as a result of 
a visual adverse event, almost all were withdrawn from therapy. Only 10 patients were 
reported as having no change in therapy despite experiencing a visual adverse event. 
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Concomitant Symptoms 
 
There were 67 of 314 patients with visual adverse events who had concomitant headache 
and nausea. Visual complaints in the setting of headache and nausea are consistent with a 
migraine-like syndrome. 
 
 
Medical Officer Comment: 
Disturbance of accommodation is thought to be the primary mechanism for 
telithromycin-related visual adverse events. Review of concomitant visual phenomena 
which occur in the setting of migraine headaches failed to identify disturbances in 
accommodation as being associated with migraine headaches. 
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Medical Officer Summary: 
Adverse events likely to comprise the telithromycin-associated adverse event syndrome 
were the most common post-marketing signal and comprised 33.7% (316/937) of all 
patients with a reported post-marketing adverse event. The severity of cases and 
relatively high rate of cases involving discontinuation of medication may be in part the 
result of a reporting bias, since serious cases are more likely to be reported in the passive 
post-marketing system. The post-marketing data is useful in that it provides a range of 
severity for this adverse event. It is clear from numerous visual adverse events associated 
with telithromycin exposure that telithromycin-associated visual impairment can result in 
significant disability/incapacity. The majority of these cases are temporary lasting on the 
order of hours to a few days. However, there are a small number of poorly documented 
cases that suggest a longer term effect on vision. It is reasonable to consider this as 
possible because of the novelty of this visual adverse event and the fact that its 
mechanism is not completely understood. Efforts should be made to monitor for such 
cases in the future and to attempt to collect more detailed data.  
 
 
Hepatic Post-marketing Spontaneous Adverse Events 
 
Introduction 
There are many limitations of post-marketing adverse event reporting that apply when 
attempting to assess the potential hepatotoxicity of a particular drug. Capture of events in 
a passive-reporting post-marketing surveillance system is inefficient. A review article 
found that between 3% and 11% of hospital admissions could be attributed to adverse 
drug reactions.2 However, another study suggests that as few as only 1% of all serious 
drug-related events are actually reported to the FDA.3 A recent study reported that in 
France, fewer than 6 percent of hepatic adverse drug reactions are ever reported.4  
 
Further complicating assessment of post-marketing reports of hepatic adverse reactions is 
the finding that many such reports lack enough basic information to evaluate the 
possibility of a drug reaction. Also, many such post-marketing reports are likely to be 
unrelated to the incriminated drug as was found in a study in which, using international 
consensus criteria, only 47.1% of reported post-marketing hepatic adverse events were 
determined to be related to the drug in question.5  
 
In addition, the very nature of idiosyncratic drug-induced hepatic adverse events is such 
that they are characterized by a variable delay, or latency period, which may range from 

                                                 
2 Beard K. Adverse reactions as a cause of hospital admissions in the aged. Drugs Aging. 1992;2:356-367 
3 Scott HD, Rosenbaum SE, Waters WJ, et al. Rhode Island physicians' recognition and reporting of 
adverse drug reactions. R I Med J. 1987;70:311-316 
4 Sgro C, et al. Incidence of drug-induced hepatic injuries: a French population-based study. Hepatology 
2002; 36:451-5 
5 Aithal GP, et al. BMJ 1999;319:1541-1541, 11 December.  
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5-90 days after the initial ingestion of the drug. This may result in difficulty for the 
treating physician in assessing possible causality of a drug. 
 
It is quite possible that the cases reviewed here represent a very small percentage of the 
overall number of telithromycin-associated post-marketing hepatic adverse events. And, 
when considering that a significant proportion of the limited post-marketing hepatic 
adverse events in this database either lack sufficient basic information or may even be 
unrelated to telithromycin exposure, it is difficult to make definite determinations of 
causality, incidence, and severity of reported hepatoxic reactions.  
 
However, past experience has shown with other drugs (such as bromfenac, troglitazone, 
and trovafloxacin) that despite this system’s deficiencies, severe drug-related post-
marketing hepatic adverse events are likely to be identified particularly when drug 
exposure is large and hepatic events occurring in otherwise healthy individuals are 
severe. The post-marketing hepatic adverse events reviewed here were generated from an 
estimated usage of 3.7 million prescriptions in several countries. The majority of these 
prescriptions (2.2 million) were dispensed in France and Germany.  
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Adverse Events 
 
There were a total of 90 hepatic adverse events reported from 43 different patients. The 
MedWatch forms for all hepatic adverse events were reviewed individually. Graph 9 
provides a breakdown of the numbers of each type of hepatic adverse event as well as a 
breakdown of the numbers of serious hepatic adverse events vs. non-serious hepatic 
adverse events.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An analysis was done comparing the number of reported hepatic adverse events by 
gender (shown in Graph 10). There were more female patients with hepatic adverse 
events than male patients (24 vs. 16). This is consistent with published reports in which 
idiosyncratic drug reactions were found to occur more frequently in females than males.6 
                                                 
6 Ostapowicz G, et al. Results of a prospective study of acute liver failure at 17 tertiary care centers in the 
United States. Ann Intern Med 2002; 137:947-54 
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The hepatic AE was reported to be serious in a larger proportion of males than females, 
but it is difficult to draw conclusions on the basis of such small numbers. The 
determination of whether an adverse event was serious in the post-marketing setting is 
generally made by the reporter without regard to specific criteria. This may result in some 
degree of inconsistency between cases. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A further analysis was done comparing specific types of hepatic adverse events by gender 
(see Graph 11). The distribution of reports amongst the different types of hepatic adverse 
events appears to be relatively similar, given the small number of patients. However, 
there does appear to be a possible trend towards more reports consistent with a cholestatic 
pattern of liver injury in males vs. a cytolytic (hepatocellular) pattern in females. When 
specific laboratory criteria defining cholestatic and hepatocellular liver injury were 
applied to the patients, this trend persisted (see section below for details of analysis). 

5 11

0 10 20 30 40
Count

All Liver AEs

M
ed

D
R

A
 p

re
fe

rre
d 

te
rm

 5
.1

12 12

0 10 20 30 40
Count

MM FF

Sex [SP_CL_EV]

Serious:
YES
NO

Graph 10. Hepatic Adverse Events by Gender and Seriousness



 41

However, because of missing lab data, a majority of patients could not be characterized, 
making it difficult to draw firm conclusions.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An additional analysis was done in which hepatic adverse events were assessed by age 
and by age/gender. There did not appear to be a difference in the incidence of hepatic 
adverse events by age or by age/gender. However, because of the small number of overall 
hepatic adverse events, there were not enough patients in each age category to conclude 
definitively that there is no age effect on the incidence of hepatic adverse events. 
 
Liver Injury Pattern 
 
It is possible for a drug to cause more than one pattern of liver injury (such as with 
nimeluside, diclofenac, and amoxicillin/clavulanate). However, drugs which cause 
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hepatotoxicity often have a single signature pattern of hepatic injury. Therefore, it is 
often useful to characterize a series of hepatic drug reactions to look for a distinct pattern.  
In an attempt to identify a specific pattern of injury, all hepatic adverse events were 
reviewed individually. Liver histology was determined to be unhelpful in this effort, since 
only 3 patients underwent liver biopsy. Categorization of the cases as “cholestatic”, 
“cytolytic” , or “mixed” was made on the basis of the proposed criteria of an International 
Consensus Meeting.7 Cytolytic type was defined as an alanine aminotransferase/ alkaline 
phosphatase (ALT/ALP) ratio ≥ 5, cholestatic type as ALT/ALP ratio ≤ 2 and mixed type 
as 2 < ALT/ALP ratio > 5. Summaries of specific cases of interest are presented and 
additional categories are included for those reports in which not enough information was 
provided to allow for categorization as well as those reports that are highly confounded. 
 
More than half of the reports (24 of 43) contained insufficient data (lacking either ALT or 
alkaline phosphatase measurements, or both) to make a determination as to the liver 
injury pattern. Given this large number of patients with missing data, it is difficult to 
determine if any pattern of liver injury exists according to this method. It is also difficult 
to assess potential gender differences between liver injury patterns.  
 
Table 6 shows the breakdown of these patients according to gender and injury pattern. 
Overall, there were a larger number of cases with a cholestatic pattern of liver injury. 
There were also more female patients with a cytolytic pattern of liver injury. However, 
because 24 patients could not be characterized, it is difficult to draw definite conclusions.  
 

Table 6. Hepatic Injury Pattern of Telithromycin-treated Patients from 
Post-marketing Reports  

 Cytolytic 
(hepatocellular) 

Cholestatic Mixed Unclear 

Male 1* 6** 0 8† 

Female 4 6 2 11 

Unknown 0 0 0 5 

* Case 200215044FR Confounded case in which patient, in addition to telithromycin 
exposure, had concomitant acute hepatitis A, Q fever, and high dose acetominophen 
ingestion 
** Case 200121010 Confounded case in which a 20 year-old male was diagnosed with 
acute EBV infection 
† Case 200214071 Confounded case in which 26 year-old male was diagnosed with acute 
CMV infection 
 
 
 

                                                 
7 Benichou C. Criteria of drug induced hepatic disorders. Report of an international consensus meeting. J 
Hepatol 1990;11:272-276 
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Medical Officer Comment:  
The majority of patients whose pattern of liver injury could be categorized had a 
cholestatic pattern rather than cytolytic (12 vs. 5). Given the large number of patients 
whose liver pattern could not be categorized, it is difficult to determine conclusively if a 
predominant pattern of liver injury exists in this group of patients. Patients with a 
cytolytic pattern of hepatic injury who have increased bilirubin measurements are thought 
to have a fatality rate of as high as 10%.8 Of the patients with a cytolytic pattern of injury, 
there were two who had both an ALT >3 times the upper limit of normal and a bilirubin 
>1.5 times the upper limit of normal. One of these patients (200215044FR) was highly 
confounded with multiple other possible explanations as to the cause of his liver injury. 
The other patient was a 33 year-old female (200213635DE) who eventually recovered 
and whose case is described in the Cases of Interest section. Although a cholestatic 
pattern of injury appears to be more common, this case is relatively non-confounded and 
it is important to recognize that there are drugs, including amoxicillin-clavulanate which 
can cause more than one pattern of injury. 
 
Causality Assessment 
 
A commonly used methodology for determining causality was proposed in 1990 by a 
working group of hepatology specialists convened by the Council for International 
Organizations of Medical Sciences (CIOMS). This group developed and implemented a 
method for evaluating drug hepatotoxicity. Most large case series reviews use this 
method or some variation of this method for determining which patients to include in the 
reviews. The CIOMS method for determining causality involves a scoring system 
designed to assess six major axes including: chronologic criterion, risk factors, 
concomitant therapy, exclusion of non-drug related causes, bibliographic data, and 
rechallenge. 
 
Four major case series reviews9,10, 11,12 as well as the FDA white paper13 reveal causality 
assessments based mainly around principles set forth in the CIOMS method. Of these 
publications, the minimum required information for assessing causality9 included at least 
report of hepatitis A,B, and C serologies, hepatobiliary ultrasonography (to rule out 
biliary etiologies), as well as any pertinent investigations which were indicated for each 
patient (not specified). Another study10 employed more detailed methods for assessing 
causality. That study excluded all patients under 15 years old, pregnant women, patients 

                                                 
8 Zimmerman HJ. Drug-induced liver disease. Clinics in liver disease. 2000 Feb; 4(1):73-96 
9 Sgro C, et al. Incidence of drug-induced hepatic injuries: a French population-based study. Hepatology 
2002; 36:451-5 
10 Ibanez L, Perez E, Vidal X, Laporte JR; Grup d'Estudi Multicenteric d'Hepatotoxicitat Aguda de 
Barcelona (GEMHAB). Surveillance of acute serious liver disease unrelated to infectious, obstructive, or 
metabolic diseases: epidemiological and clinical features, and exposure to drugs. 
J Hepatol. 2002 Nov;37(5):592-600. 
11 Ostapowicz G et al. Results of a prospective study of acute liver failure at 17 tertiary care centers in the 
United States. Ann Intern Med. 2002 Dec 17;137(12):947-54. 
12 Friis H, Andreasen I'B: Drug-incluced hepatic injury: An analysis of 1,100 cases reported to the Danish 
Committee on Adverse Drug Reactions between 1978 and 1987. J Intern Med 232:133-138, 1992 
13 http://www.fda.gov/cder/livertox/postmarket.pdf 
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with serologically proven hepatitis, AIDS/HIV positive patients, IV drug users, those 
with malignant neoplasms, congestive heart failure, alcoholic liver disease, any process 
causing obstruction (U/S of liver and biliary tract or ERCP had to be performed on all 
patients), cholestatic metabolic diseases, organ transplantation, hemophilia, drug 
overdosage, or mushroom poisoning. The FDA White Paper suggests additional factors 
to help determine causality including: occupational toxic agent, acupuncture, recent travel 
to Asia or Africa, blood product transfusion, recent hypotension, and auto-immune 
serologies. 
 
Review of the 43 patients with post-marketing hepatic adverse reactions revealed that a 
majority of them did not contain the minimum necessary information (U/S and hepatitis 
serologies) to allow for any assessment of causality. Of the 43 three patients, only 14 had 
information regarding results of an imaging study (ultrasound or CT scan) and hepatitis 
serologies (for hepatitis A, B, and C). Of those 14 patients, only 5 reports included any 
additional data commonly used for causality assessment as described above. 
 
Medical Officer Comment: 
The quality of the collected data is such that only a minority of reports can be evaluated 
in a meaningful way with regard to telithromycin causality. The lack of this information 
does not preclude the possibility that telithromycin contributed in some way to the 
hepatic adverse events for which causality data is lacking. However, because of the lack 
of sufficient amounts of causality data, the probability of making an accurate causality 
assessment is poor for most of the cases. 
 
Case Severity 
 
One possible way of defining severity was proposed in the FDA White Paper on Drug-
Induced Hepatotoxicity13. The FDA White Paper on Drug Induced Hepatotoxicity was 
the result of a joint PhRMA/FDA /AASLD workshop which was held in November 2000. 
In this paper, severity was measured by the degree of laboratory abnormalities, (e.g., 
larger abnormalities of transaminases ≥ 10 times Upper Limit of Normal) which may be 
accompanied by abnormalities of excretory function (hyperbilirubinemia or jaundice) and 
by effects on synthetic function (prolongation of prothrombin time and reduction of 
Factor V to less than 50%).  
 
Review of the 43 patients with post-marketing hepatic adverse events reveals a total of 
seven patients (4 male, 3 female) with hepatic adverse reactions which would be 
categorized as severe using these criteria. There were 12 cases in which no ALT was 
reported, and therefore, severity could not be determined. Of the seven patients with 
severe hepatic reactions, three had a cytolytic pattern of liver injury, two had a cholestatic 
pattern of injury, one had a mixed pattern of injury, and one had an unclear pattern of 
injury. One of the three patients with a cytolytic pattern of injury was highly confounded 
by the presence of acute hepatitis A infection, possible Q fever, and large dose ingestion 
of acetaminophen. Of the seven, five had ultrasounds reported as being done and six had 
hepatitis serologies reported. There were only three cases in which additional causality 
data were reported.  
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Medical Officer Comment: It is not clear what the basis of this severity measure is. It is 
reasonable to assume that increased transaminase levels are consistent with increased 
severity of disease. However, it is not known whether the particular classification of 
severity recommended in the FDA white paper can be accurately predictive of specific 
outcomes. In general, the degree to which data was reported for patients with a severe 
hepatic adverse event was better than for those without a severe event. However, the 
majority of patients with a severe hepatic event still lacked detailed causality data.  
 
Resolution of Hepatic Adverse Events 
 
The majority of cases did not provide follow-up lab values to demonstrate improvement 
or degree of improvement. Review of all cases showed that the majority (24/43) of 
patients had hepatic adverse events which were reported as either resolved or improving. 
There were 6 patients in whom the hepatic adverse event was reported as ongoing and 12 
patients in whom the outcome was not reported. There was one fatality (200215044FR), 
however, this case was highly confounded in that the patient had concurrent acute 
hepatitis A infection, high dose acetominophen ingestion, and possible Q fever.  
 
Hepatic Adverse Events of Interest 
 
Cholestatic 
 
200310305DE  
This case was a 50 year-old woman with no relevant past medical history, no ethanol or 
drug abuse, allergies, or continuous previous medication. She was treated with 
telithromycin from 10/14/02-10/31/02 for pneumonia. On ---------  the patient presented 
with 3 days of RUQ abdominal pain, asthenia, and tiredness. She was hospitalized that 
day and lab data revealed ALT 366, AST 111, ALP 437, LDH 242, bilirubin 1.78, WBC 
16.2 with no differential given. U/S revealed ascites and liver biopsy revealed “drug toxic 
liver cell damage (liver parenchyma with extensive not very fresh) centrilobular 
parenchymal necrosis, collapse sclerosis and pronounced eosinophilia).” Symptoms 
improved after a few days but lab values improved only slowly. Lab values at time of 
discharge ----------  were: LDH 242, AST 97, ALT 401, GGT 78, AP 179, bilirubin 1.59, 
CRP<8, WBC 9.1. Hepatitis serologies were negative including A, B, C, EBV, and 
CMV. Outcome was reported as “recovered with sequelae.” No autoimmune work up 
was reported. No further follow up information was provided. 
 
Medical Officer Comment: This case did have sufficient amounts of causality data as 
well as a biopsy. The elevated alkaline phosphatase and bilirubin increase are consistent 
with a cholestatic pattern of liver injury. This case is significant because the high ALT 
and the liver biopsy results demonstrate a pattern of liver injury consistent with 
hepatocanalicular jaundice. This type of drug-induced cholestatic jaundice is seen with 
erythromycins and is more likely than other forms of cholestatic liver injury, such as 
canalicular (or bland cholestasis) to result in parenchymal damage which was seen on this 
patient’s biopsy. One of the potential serious complications of hepatocanalicular jaundice 
is chronic intrahepatic cholestasis which is a primary biliary cirrhosis (PBC)-like 

(b)(6)

(b)(6)
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syndrome and is an important cause of the vanishing bile duct syndrome. Erythromycin 
has been reported to cause this syndrome. In this case, the patient was reported as having 
“recovered with sequelae” however, there is no mention of what the sequelae were other 
than ongoing liver function test abnormalities. It is possible that this patient may 
eventually go on to develop a PBC-like syndrome, however, without detailed follow-up, 
it is not possible to know. 
 
200214257FR  
This report from a physician was about a 39 year-old male patient. There was no 
pertinent past medical history, including no ethanol a----------  no concomitant 
medications. He was treated with ketek from 9/13/02------ -- -  for bronchitis. On the final 
day of treatment, he experienced asthenia, icterus, and------ -- rine. Evaluation revealed 
abnormal liver function tests. ALT peaked at 969 on---------- and ALP increased to 555. 
GGT was abnormal as well. Liver U/S was normal. Serologies for hepatitis ABC were 
negative. It is unclear if bilirubin was measured. Liver biopsy was not performed. Anti-
smooth muscle antibody (Ab), anti MKM1 Ab, ANA, CMV, and Herpes virus serologies 
were negative. There was no eosinophilia. ALT normalized by ---------- . GGT and ALP 
remained elevated at 190 and 132 but were trending downward. 
 
Medical Officer Comment: This case had some causality data including U/S and 
hepatitis serologies. It is also consistent with hepatocanalicular jaundice, although no 
bilirubin measurement was reported. The patient’s ALT normalized and ALP was 
improving, but no long term follow-up was reported. 
 
200311338FR  
A 28 year-old female started on ketek for an upper respiratory tract infection. She 
discontinued ketek after three days because she did not feel well. Immediately prior to 
treatment with ketek, she was treated with amoxicillin for 4-7 days. Concomitant 
medications included ibuprofen, paracetamol and betamethasone. Two to three weeks 
after the start of ketek treatment, she experienced fatigue and headache. Blood tests 
included an increased ALT to 298, AST 129, and GGT 77. Eosinophils were normal and 
bilirubin was 5.2 with conjugated bilirubin of 1.2. One week later, her transaminases 
hadn’t changed much and ALP increased to 535 (nl<290). Hepatitis ABC serologies were 
negative and U/S was normal. No further information was provided and the event was 
ongoing at the time of the report. 
 
Medical Officer Comment: Although this patient was being treated with concomitant 
acetaminophen, the pattern of cholestatic liver injury is not consistent with the direct 
hepatotoxicity that is seen with acetaminophen. This patient showed no improvement 
after one week and no follow up to assess for potential chronic intrahepatic cholestasis as 
can be seen after a drug-induced injury. 
 
200214202DE  
The patient was a 70 year-old male, with a history of COPD, DM, s/p Bilroth surgery (no 
history of liver disease or alcoholism). He was admitted ----------  with flu symptoms, 
productive cough, and hemoptysis. Ketek treatment stopped on 12/15 and he was 

(b)(6)

(b)(6)
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discharged on prednisolone. He was re-admitted- - ------------  with “Cholestatic 
hepatosis, likely drug-induced by telithromycin.” Labs: ----------  ALP 735, ALT 132, 
bilirubin 4.33. U/S: “liver homogenous, size normal, du--------- chol 2 mm (enlarged), 
gall bladder with suspected polyp, pancreas --- -------- orta 18mm, spleen size normal, 
kidneys normal.” A Liver biopsy performed ----------- showed “marked cholestatic 
hepatopathy with mononuclear inflammatory infiltration in the periportal triangle with 
singular cell necrosis and surrounding granulocytic reaction. Comment: morphol picture 
compatible with a cholestatic drug--toxic hepatitis such as can occur after antibiotics.” 
The MedWatch report contains the following statement: “no antibiotic between 5 and 28-
Jan-02.” The patient had received moxifloxacin in late November of 2001. The report 
also includes the words “amoxicillin clavulanic acid” however, there is no information as 
to when or if the patient ever took this medication. Aventis has stated that the patient did 
take this medication some time prior to the event, however, this assertion is not 
confirmed in the existing post-marketing data. Obstruction, viral hepatitis, autoimmune 
hepatitis, sclerosing cholangitis, primary biliary cirrhosis, alpha-1 antitrypsin-deficiency 
and Wilson disease were excluded. “Suspected drug-induced hepatitis: the patient had 
received telithromycin a few days prior to admission.” The report states that the liver 
function test abnormalities resolved. 
 
Medical Officer Comment: This patient also had a liver injury consistent with a drug-
induced cholestasis as is indicated by the biopsy. In this report, the liver function tests 
were reported as having normalized. 
 
200211440DE 
This report is of a 61 year-old male with recurrent sinusitis/tonsillitis who was s/p 
endocarditis and was treated with ketek for tonsillopharyngitis. Concomitant medication 
included acetyldigoxin and long-term antibiotic prophylaxis with amoxicillin/ cephalexin. 
At some point the patient developed a recurrence of fever and was admitted to the 
hospital for suspected recurrence of endocarditis. This diagnosis was not confirmed and 
only abnormal liver functions tests were found. The admitting physician suspected a liver 
reaction caused by ketek. A liver biopsy showed “focal fatty (mixed drop size of 
vacuoles) degeneration of hepatic tissue with moderate intrahepatic cholestasis as well as 
mild inflammatory mesenchymal activity (lymphocytes). No signs of malignancy or 
specificity. No typical histologic aspect of chronic viral hepatitis, the findings could 
indicate a nutritive-toxic genesis.” The biopsy results are consistent with a drug induced 
injury which is what the admitting physician suspected. There presumably is a plausible 
temporal relationship between the liver injury and ketek exposure, however, the reporting 
physician reported that the overall course of event does not indicate a drug-induced 
injury. No laboratory data was provided. 
 
Medical Officer Comment: This patient had no causality data reported, except some 
information on concomitant medications. He did have a liver biopsy which is consistent 
with a drug-induced hepatocanalicular liver injury. 
 
 
 

(b)(6)
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Cytolytic 
 
200213635DE 
A 33 year-old female with a history of pyeloplasty of the left kidney in 1996 was treated 
with ketek from 3/10/02-3/14/02 for maxillary sinusitis and feverish bronchitis. 
Concomitant medications included OCP. On 3/12/02, the patient developed nausea, 
vomiting and right upper quadrant pain. Evaluation revealed increase in LFT’s. Liver U/S 
was normal, and she w--------- ospitalized. LFT’s returned to normal after 5 weeks. Her 
---------- T was 823 on ---------  ALP remained normal but the first total bilirubin on 
--------- was elevated at 33 (normal is <21). There was a mild eosinophilia of 7% on 
---------  and no further eosinophil count was done. Serologic exam for viral hepatitis was 
-------- e. The physician assessed the causal relationship of ketek as “probable”. The 
patient’s laboratories returned to normal after 5 weeks. 
 
Medical Officer Comment: This case was a relatively unconfounded case in that U/S, 
hepatitis serologies, and additional causality data were reported and were negative. 
Concomitant medications included only oral contraceptives. Although oral contraceptive 
medications can cause hepatic injury, they most often do so in a cholestatic canalicular 
pattern which was not consistent with this patient’s laboratory parameters. In addition, 
this patient had a peripheral eosinophilia which is suggestive of a drug-induced hepatic 
event. 
 
 
Mixed 
 
200213996DE  
This 58 year-old female with history of headache was treated with 10 days of ketek for 
tonsillitis. Concomitant medications included atorvastatin (stopped 10 days prior to the 
start of ketek), caffeine with propyphenazone, and a previous recent course of ceftibuten. 
One day after starting ketek, the patient experienced symptoms which developed 
gradually. These symptoms included fatigue, nausea, constipation, and headache. Four 
days after stopping therapy with ketek, the patient was hospitalized with a liver reaction 
and progressive increases in liver enzymes. The patient had no history of liver disease 
and no suspicion for other etiology (i.e., hypotension/sepsis, decompensated heart failure, 
malignancy, or gallstones). The patient was hospitalized on ---------  and liver enzymes 
peaked on ---------  with the following results: ALT 1207, AST 999, LDH 405, GGT 178, 
and ALP 405. Bilirubin (normal range 0.1-1.0) was only slightly elevated at 1.3. 
Serologies including Hepatitis ---------- and EBV were negative and U/S, EGD, and 
biopsy were unremarkable. On ---------  the patients LFTs were slightly improved (ALT 
969, AST 750, LDH 333). There was actually a slight increase in ALP 302 and bilirubin 
1.4. It is unclear what “biopsy” refers to: liver vs. stomach from EGD. There was no 
suspicion for gallstones. Whether she had contact with liver patients is not known. Liver 
function tests were reported as improving but final outcome was not contained in the 
report. 
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Medical Officer Comment: 
This patient’s case had a good amount of causality data reported. She experienced a 
severe increase in transaminases, however, her bilirubin was only slightly elevated. Given 
the amount of hepatocellular damage that occurred in this patient, it is likely that the 
mentioned biopsy was taken during the EGD procedure and not from a liver biopsy. 
 
Unclear 
 
200213626EU 
A 46 year-old male from Belgium with a history of hypertension was treated with Ketek 
for bronchitis and chlamydial pneumonia. The patient developed urticaria and allergic 
hepatitis and therapy with ketek was stopped on the fourth day of treatment. Treatment 
with Xyzall (levocetirizine) was started. Reportedly, the patient recovered on the day the 
Ketek was discontinued. The report includes no lab results or indication of whether the 
urticaria and the hepatitis resolved at the same time. The events (allergic hepatitis and 
urticaria generalized) were considered by the physician as highly probably related to 
telithromycin. 
 
Medical Officer Comment:  
This case is an example of a potentially important case of what was reported as “allergic 
hepatitis.” However, unfortunately, there is a lack of causality data and there are no lab 
results reported. It is not possible to assess what this case means in relation to possible 
telithromycin toxicity. 
 
200311437FR 
This report is of a 69 year-old female with a history of colon tumor, NIDDM, and 
penicillin allergy, who was treated with ketek for bronchitis. Concomitant medications 
included gliclazide and metformin. On the third day of treatment, the patient experienced 
hepatic cytolysis with nausea and sudden anorexia with ALT increased at 19 times 
normal, AST at 6 times normal and reportedly moderate cholestasis with GGT 2 times 
normal. The patient also presented with diabetes imbalance. On 28-DEC-02, treatment 
with telithromycin was discontinued. Serologies for hepatitis A, B, C were negative and 
ANA, LKM and smooth muscle antibodies were also negative. The patient's condition 
improved with marked decrease of hepatic cytolysis 3 weeks after the discontinuation of 
treatment with telithromycin and the patient recovered except for digestive symptoms 
after 1 month. Liver U/S scan was not reported. The patient completely recovered at the 
time of the report. No further information was provided. 
 
Medical Officer Comment:  
This is a case of a hepatitis with significant elevations of transaminases. However, U/S, 
alkaline phosphatase, and bilirubin results were not reported. This patient was also on 
concomitant medications such as metformin which could have contributed to the hepatic 
reaction. Although telithromycin may have contributed to this hepatic reaction, it is less 
clear than in other cases. Also, a clear picture of the pattern of liver injury is absent 
because of the lack of important information. 
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Medical Officer Summary: 
It is difficult to draw firm conclusions about the incidence, severity, and potential 
sequelae of telithromycin induced liver toxicity based on the available data. As is 
common with post-marketing data, there are large amounts of missing data which make 
determinations of injury pattern and causality challenging. For those cases in which 
sufficient data were available, a cholestatic pattern of injury appears to be most common. 
The pattern most resembles a hepatocanalicular cholestatic injury which has been well 
described in patients exposed to erythromycins. Among patients who were exposed to 
telithromycin and who subsequently experienced a hepatic adverse event, there were no 
deaths except for one highly confounded case of a 75 year old with acute hepatitis A, 
possible Q fever, and high dose acetaminophen consumption. Cholestatic drug-induced 
liver injury is thought to be overall less likely to result in a fatal hepatic adverse event 
(1%) than cytolytic hepatic adverse events.8 However, amongst patients with cholestatic 
acute serious liver disease, the prognosis may not significantly differ from that of the 
hepatocellular (cytolytic) pattern.14 For this reason, it is important to carefully evaluate 
patients with reported cholestatic hepatic adverse events. Of those patients with severe 
hepatic adverse events, there were two with a cholestatic pattern of liver injury. Both of 
these patients survived. Although it is difficult to determine accurate incidence rates of 
adverse events based on post-marketing data, the number and severity of the 
telithromycin-related reports is similar to the erythromycins. Given the overall exposure 
of 3.7 million prescriptions, it is reassuring that there was only one hepatic-related death 
which occurred in a highly confounded patient and was unlikely to be related to 
telithromycin. The currently available data do not allow for an assessment of possible 
long-term complications resulting from telithromycin-related cholestatic hepatic adverse 
events which might include chronic intrahepatic cholestasis. Also unclear at this time are 
the possible consequences of re-challenge in patients with a prior episode of 
telithromycin-related hepatic adverse events or whether exposure to other erythromycin-
like antibiotics would constitute such a re-challenge. As additional data is collected from 
European, US, and other post-marketing systems, hopefully a better characterization of 
potential sequelae of telithromycin-related hepatic adverse events will emerge. 
 
 
 
 
 
 
 
 

                                                 
14 Ibanez L. Clin Liver Dis. 2002 May;6(2):381-97 
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of a cardiac signal in this current data does not preclude the identification of such a signal 
based on future post-marketing data or literature reports. Given that this drug is known to 
prolong the QT interval (albeit slightly) and because this drug interacts with other drugs 
as an inhibitor of cytochrome P450 3A4, there should be ongoing efforts to monitor for 
QT related cardiac toxicity. 
 
Myasthenia Gravis/Nervous System Events 
 
Antibiotics have been identified in the past as potential causes of myasthenia gravis 
exacerbations. There are also drugs, such as ciprofloxacin and penicillamine, which have 
been implicated in the induction of myasthenia gravis. Penicillamine may be directly 
antigenic after binding to ACh receptors; anti-receptor antibodies are produced in 
response to this drug-receptor complex. No published reports have associated 
penicillamine with clinical worsening of existing myasthenia gravis; the mechanism of 
injury is believed to arise from immunologic effects rather than events at the 
neuromuscular synapse.  
 
 No safety signal for telithromycin-associated myasthenia gravis complications was 
detected in the Phase 3 safety database, however, after approval of the drug outside the 
U.S., several reports of myasthenic exacerbation with a temporal relationship to 
telithromycin exposure have been reported.  
 
For this review, all MedDRA preferred terms which could possibly be related to 
myasthenia gravis were reviewed. The full list is contained in Graph 16. 
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Graph 16. All Adverse Events Reviewed for Possible Myasthenia Gravis 
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The MedWatch forms of all identified preferred terms were reviewed and preferred terms 
from MedWatch forms which were unlikely to be related to myasthenia gravis were 
eliminated, leaving the preferred terms in Graph 17. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All MedWatch forms containing one or more of these preferred terms were reviewed in 
detail. Potential and likely cases of myasthenia gravis were identified. Likely cases were 
defined as patients with a history of myasthenia gravis who experienced sudden onset of 
one or more of typical myasthenic symptoms with a temporal relationship to 
telithromycin-exposure. Typical symptoms included: Muscle weakness/fatigue, 
dysphagia, dyspnea or respiratory failure/arrest, dysarthria, deglutition disorder, ptosis, 
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Graph 17. All Adverse Events Likely or Possibly Related to Myasthenia 
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and diplopia. Possible cases include those patients without a diagnosis of myasthenia 
gravis, but who experienced one more typical symptoms of myasthenia with a temporal 
relationship to telithromycin exposure.  
 
Of all cases reviewed, there were 13 cases likely to represent myasthenic exacerbations 
and 6 cases possibly represent myasthenic exacerbations. For 26 cases, they are either 
unlikely to represent myasthenia or a determination was not possible due to lack of data 
(Table 7). There were no cases in which telithromycin exposure was associated with 
onset of new myasthenia gravis symptoms at a later time as might be seen with drugs 
causing induction of the disease.  
 
Medical Officer Comment: 
Given that telithromycin is used in short courses, any induction of myasthenia gravis may 
result in diagnosis at a time far removed from telithromycin exposure. Such a finding of 
myasthenia induction might be more easily identified in chronic-use drugs such as 
penicillamine. At this time, there is no evidence that indicates that telithromycin is 
capable of inducing myasthenia gravis.  
 
 

Table 7. Likelihood that Symptoms are Related to a Myasthenic 
Exacerbation for all Reviewed Reports 

Unlikely/Unable to 
Determine 

Possibly MG 
Exacerbation 

Likely to be MG 
Exacerbation 

26 6 13 

 
 
Cases Likely to be Telithromycin-associated Myasthenia Gravis exacerbation 
 
There were a total of 13 cases of patients with a history or new diagnosis of myasthenia 
gravis who experienced exacerbation of myasthenic symptoms after exposure to 
telithromycin. All but one of these patients had a history of myasthenia gravis and 
experienced a worsening of their symptoms after exposure to telithromycin. One patient 
was diagnosed with myasthenia gravis as a result of the occurrence of symptoms after 
telithromycin exposure.  
 
Of the 13 cases likely to be telithromycin-associated myasthenic exacerbations, 7 
involved significant respiratory symptoms. Six of these patients had respiratory 
arrest/failure requiring intubation and one had an exacerbation of dyspnea and other 
myasthenic symptoms which required hospitalization. One patient (200211064EU) who 
experienced acute respiratory failure 2-3 hours after telithromycin ingestion died.  
 
Potential Cases of Telithromycin-associated Myasthenia Gravis Exacerbation 
 
There were a total of 6 patients who experienced acute onset of myasthenic symptoms 
after ingestion of telithromycin. However, these patients did not have a previous 
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diagnosis of myasthenia gravis. In most of these cases, it does not appear that a diagnosis 
of myasthenia gravis was considered. There was one patient (200311799EU) who 
experienced severe bilateral ptosis after the first dose of telithromycin. The report states 
that “tests for botulism and myasthenia gravis were negative.” It does not state exactly 
what tests were done to evaluate for myasthenia gravis. Since 10-20% of patients with 
myasthenia gravis have a negative result on the most common diagnostic test (anti-ACh 
antibodies), it is still possible that this patient actually had underlying myasthenia gravis 
which remained undiagnosed. No such testing was reported for the other 5 patients. 
 
Table 8 shows all symptoms for patients who were likely or possibly experienced a 
telithromycin-associated myasthenic exacerbation. 
 

Table 8. Myasthenic Symptoms in Patients with Likely and 
Possible Telithromycin-associated Myasthenic Exacerbation † 

Symptoms Likely Teli-
Assoc (N=13 

patients) 

Possibly Teli-
Assoc (N=6 

patients) 

Total 

Respiratory 
Arrest 

6* 0 6 

Muscle 
Weakness/ 
Fatigue 

4 3 7 

Dysarthria 4 0 4 

Deglutition 
Disorder 

2 0 2 

Ptosis 2 2 4 

Dyspnea 1 0 1 

Dysphagia 1 1 2 

Diplopia 1 2 3 

* Patient 200211064EU died as a result of respiratory arrest. 
† Patients may have had more than one symptom.  
 
 
 




