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PUBLICCITIZEN 
October 26, 2011 

Margaret A. Hamburg, M.D. 
Commissioner 
Food and Drug Administration 
Department of Health and Human Services 
W02200 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

Janet Woodcock, M.D. 
Director 
Center for Drug Evaluation and Research 
Food and Drug Administration 
Department of Health and Human Services 
W051/Room 6133 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

Division of Dockets Management 
Food and Drug Administration 
Department of Health and Human Services 
5630 Fishers Lane, Room 1061 
Rockville, MD 20852 

Dear Drs. Hamburg and Woodcock: 

Public Citizen, representing more than 225,000 members and supporters nationwide, 
hereby petitions the Food and Drug Administration (FDA), pursuant to the Federal Food, 
Drug, and Cosmetic Act, 21 U.S.C. § 352, and 21 C.F.R. §§ 10.30 and 201.56, to 
immediately require the following: 

(1) The addition of a black box warning to the label for tigecycline (Tygacil, Pfizer 
Pharmaceuticals, Inc.; there is currently no black box warning on the drug label) 
indicating that the antibiotic: 

(a) has an increased risk of death in comparison to many other antibiotics when 
used to treat a variety of serious infections; and 

(b) should be used only as a last-resort antibiotic in the treatment of serious 
infections, and then only in combination with one or more bactericidal 
antibiotics. 
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(2) The distribution of an FDA-approved patient Medication Guide containing a 
warning about the above-mentioned increased risk of death and the need for 
restricted use, to be dispensed prior to the administration of the first dose of a 
course of tigecycline. 

(3) The distribution by Pfizer of a Dear Doctor letter alerting physicians to this 
adverse effect warning and the need for restricted use of the drug. 

Serious safety signals suggesting a higher mortality rate with tigecycline than with 
comparator antibiotics were readily apparent from the pivotal clinical trials prior to its 
approval in 2005 and presented in the initial New Drug Application (NDA), #21-821, for 
tigecycline. Moreover, the FDA's recent pooled analysis of the randomized clinical trials 
comparing tigecycline to other approved antibiotics for a variety of serious infections, as 
well as a recently published systematic review and meta-analysis, demonstrated that, 
across all trials, the overall risk of death in those subjects treated with tigecycline was 
approximately 20 to 30% higher than in subjects treated with comparator antibiotics.1

•
2 

Given the seriousness of these findings, the FDA's July 2010 update of the "Warnings 
and Precautions" and "Adverse Reactions" sections of the label for tigecycline is 
insufficient in terms of both content and prominence within the label. 

The most recent data from IMS Health reveals that for the three-year period from 
September 2008 through August 2011, there were more than 82,000 retail prescriptions 
for tigecycline in the U.S., with sales totaling approximately $480 million. 

I. STATEMENT OF GROUNDS 

A. Overview of tigecycline chemistry, microbiology, and pharmacology 

Tigecycline is a semi-synthetic tetracycline and the first member of the class of 
antibiotics called the glycylcyclines. Chemically, it is a tertiary-butyl glycyl substituted 
analogue of minocycline, another FDA-approved semi-synthetic tetracycline. 
Tigecycline is considered a broad-spectrum antibiotic and acts by binding to the 30S 
ribosomal subunit and inhibiting protein translation in bacteria. In general, tigecycline is 
considered bacteriostatic - as are other tetracyclines - against most bacteria 
sensitive to it, but it is bactericidal against Streptococcus pneumoniae.3A 

Because the clinical pharmacology of tigecycline shows that it is not orally absorbed, it 
is available only in a formulation for intravenous injection.5 

B. Initial FDA approval of tigecycline 

Tigecycline was approved by the FDA on June 15, 2005, for treatment of the following 
infections in patients 18 years of age and older:6

•
7 

2 
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(1) Complicated skin and skin structure infections caused by Escherichia coli, 
Enterococcus taecalis (vancomycin-susceptible isolates only), Staphylococcus 
aureus (methicillin-susceptible and -resistant isolates), Streptococcus agalactiae, 
Streptococcus anginosus group (includes S. anginosus, S. intermedius, and S. 
constellatus), Streptococcus pyogenes, and Bacteroides tragi/is. 

(2) Complicated intra-abdominal infections caused by Citrobacter treundii, 
Enterobacter cloacae, Escherichia coli, Klebsiella oxytoca, Klebsiella 
pneumoniae, Enterococcus taecalis (vancomycin-susceptible isolates only), 
Staphylococcus aureus (methicillin-susceptible isolates only), Streptococcus 
anginosus group (includes S. anginosus, S. intermedius, and S. constellatus), 
Bacteroides tragi/is, Bacteroides thetaiotaomicron, Bacteroides unitormis, 
Bacteroides vulgatus, Clostridium perfringens, and Peptostreptococcus micros. 

In support of these indications, data from a total of four pivotal clinical trials were 
provided in the initial NDA, #21-821, submitted by the sponsor. For complicated skin 
and skin structure infections, two phase 3, randomized, double-blind, multicenter clinical 
trials using an identical study design were conducted comparing tigecycline to the 
combination of vancomycin and aztreonam for up to 14 days (studies 300 and 305). For 
complicated intra-abdominal infections, two phase 3, randomized, double-blind, 
multicenter trials using an identical study design were conducted comparing tigecycline 
to imipenem/cilastatin (studies 301 and 306). 

Using a non-inferiority margin of -15%, the FDA concluded that the non-inferiority of 
tigecycline to the comparator antibiotics was demonstrated for complicated skin and 
skin structure infections in the clinical modified intent-to-treat and clinically evaluable 
populations and for complicated intra-abdominal infections in the microbiological intent
to-treat and microbiologically evaluable populations.8 

However, the safety data revealed several concerning trends. First, for all four pivotal 
studies, the mortality rates were higher in subjects receiving ti~ecycline in comparison 
to subjects receiving the comparator antibiotics (see Table 1 ). ·10 

Table 1: Mortality Rates for Subjects 
nro e m m 1a IVO a na so 1gecyc me E II d . I "f I p· t I T . I f Ti I" 
Tigecycl ine-treated Comparator antibiotic-treated 

subjects subjects 
Studies Deaths (subject# in group) % Deaths (subject# in group) % 

300 + 305 6 (566) 1.1 1 (550) 0.2 

301 + 306 26 (817) 3.2 21 (825) 2.5 

All studies 32 (1383) 2.3 22 (1377) 1.6 

3 
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Secondly, while the rates for treatment-emergent serious adverse events (SAEs) in 
studies 301 and 306, spanning 26 categories, in subjects with complicated intra
abdominal infections were relatively similar overall between study groups, compared to 
other antibiotics, the tigecycline arm showed increased rates of several infection-related 
adverse events, including the following: infection, pneumonia, sepsis, peritonitis, and 
abscess (see Table 2). Hypotension was also more frequent in the tigecycline arm. 11 

Table 2: Infection-Related and Hypotensive Treatment-Emergent 
SAE . S b" t E II d . p· t I T . I 301 d 306 C b" d sm u 'Jec s nro e m IVO a na s an om me 

Tigecycl i ne-treated Comparator antibiotic-treated 
sub"ects sub"ects 

SAE Subject# % Subject# % 
Abscess 22 2.7 17 2.0 
Infection 19 2.3 12 1.4 
Sepsis 11 1.3 2 0.2 

Pneumonia 9 1.1 3 0.4 
Hypotension 7 0.8 3 0.4 

Peritonitis 6 0.7 2 0.2 

Finally, the rates of nausea and vomiting were markedly higher in tigecrcline-treated 
subjects versus comparator antibiotics-treated subjects (see Table 3).1 

Table 3: Rates of Nausea and Vomiting for Subjects 
E II d . I "f I p· t I T . I f T I" nro e m m 1a IVO a na so 1gecyc me 

Tigecycline Comparator antibiotics 
n/N % n/N % 

Nausea 
All pivotal trials 460/1396 33.0 274/1391 19.7 
Studies 300 + 305 207/570 36.3 54/559 9.7 
Studies 301 + 306 253/826 30.6 220/832 26.4 

Vomiting 
All pivotal trials 307/1396 22.0 185/1391 13.3 
Studies 300 + 305 117/570 20.5 25/559 4.5 
Studies 301 + 306 190/826 23.0 160/832 19.2 
C. Subsequent FDA approvals of supplemental NDAs for tigecycline 

On March 20, 2009, the FDA approved a supplemental NDA for tigecycline for 
treatment of the following additional infections in patients 18 years of age and older: 13

•
14 

Community-acquired bacterial pneumonia caused by Streptococcus pneumoniae 
(penicillin-susceptible isolates), including cases with concurrent bacteremia; 
Haemophi/us influenzae (beta-lactamase negative isolates); and Legionella 
pneumophi/a. 

At the same time, the FDA also approved supplemental NDAs for tigecycline that added 
additional pathogens to the previously approved indications for treatment of complicated 

4 
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skin and skin structure infections and for treatment of complicated intra-abdominal 
infections.15 

D. FDA announces increased mortalitl risk associated with use of tigecycline 
compared to that of other antibiotics 1 

On September 1 , 201 0, the FDA issued a safety alert to health care professionals 
informing them of an increased mortality risk associated with the use of intravenous 
tigecycline compared to that of other drugs used to treat a variety of serious infections. 
This increased risk was determined by the FDA's pooled analysis of all randomized 
clinical trials testing the safety and efficacy of tigecycline for a variety of serious 
infections. 

The FDA's pooled analysis, involving 13 studies, including the four pre-approval studies 
described above, is presented in Table 4. Overall, for all trials combined, deaths 
occurred in 4.0% (150/3788) of subjects receiving tigecycline and 3.0% (11 0/3646) of 
subjects receiving comparator antibiotics. The FDA's analysis revealed a statistically 
significant adjusted risk difference of 0.6% (95% confidence interval [CI] 0.1, 1.2) for all
cause mortality between tigecycline- and comparator antibiotic-treated subjects, based 
on a random effects model stratified by trial weight. Although the mortality difference 
was not statistically significant for each infection type, it was numerically greater in 
every infection type, particularly in ventilator-associated hospital-acquired pneumonia. 

Table 4: Mortality Rate Data for Subjects Enrolled 
. R d . d C t II d Cl' . I T . I T t' T' I' m an om1ze , on roe m1ca na s es mg 1gecyc me 

Infection Tigecycline Comparator antibiotics Risk difference* 
type deaths/total subjects deaths/total subjects (95% Cl) 

(%) (%) 
cSSSI 12/834 (1.4%) 6/813 (0.7%) 0.7 (-0.3, 1.7) 
ciAI 42/1382 (3.0%) 31/1393 (2.2%) 0.8 (-0.4, 2.0) 
CAP 12/424 (2.8%) 11/422 (2.6%) 0.2 (-2.0, 2.4) 
HAP 66/467 (14.1%) 57/467 (12.2%) 1.9 (-2.4, 6.3) 

Non-VAPt 41/336 (12.2%) 42/345 (12.2%) 0.0 (-4.9, 4.9) 
VAPt 25/131 (19.1%) 15/122 (12.3%) 6.8 (-2.1, 15.7) 
RP 11/128 (8.6%) 2/43 (4.7%) 3.9 (-4.0, 11.9) 
DFI 7/553 (1.3%) 3/508 (0.6%) 0. 7 (:·0.5, 1.8) 

Overall 150/3788 (4.0%) 110/3646 (3.0%) 0.6 (0.1' 1.2t 
adjusted 

cSSSI =complicated sk1n and skm structure mfect1on, ciAI =complicated mtra-abdommal1nfect1ons, CAP 
=community-acquired pneumonia, HAP= hospital-acquired pneumonia, VAP =ventilator-associated 
pneumonia, RP = resistant pathogens, DFI = diabetic foot infection. 
*Risk difference= the difference between the percentage of patients who died in the tigecycline and 
comparator antibiotic groups. The 95% Cl for each infection type was calculated by the FDA using the 
normal approximation method without continuity correction. 
t Subgroups of the HAP population. 

+Overall adjusted (random effects model by trial weight) risk difference estimate. 

5 
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In comments regarding its analysis, the FDA noted the following: 

• "The cause of the excess death in these trials is often uncertain, but it is likely 
that most deaths in patients with these severe infections were related to 
progression of the infection." 

• "Alternatives to Tygacil should be considered in patients with severe infections." 
• "One possible reason for the mortality difference [seen with tigecycline] is that in 

certain severe infections, Tygacil's bacteriostatic mechanism may put it at some 
disadvantage." 

E. Recently published meta-analysis and systematic review confirms the FDA's 
finding of overall higher mortality rate with tigecycline 17 

A recently published systematic review and meta-analysis by Yahav et al reaffirmed, 
and expanded upon, the findings of the FDA's September 1, 2010 pooled analysis. 
Their systematic review of the available published literature included 14 publications 
describing 15 randomized, controlled trials, most of which were included in the FDA's 
pooled analysis. All trials included in the review were industry-sponsored, and all but 
three trials were planned as non-inferiority trials. 

The primary outcome assessed was 30-day overall mortality. The following secondary 
outcomes were evaluated: clinical failure as defined in individual studies and 
microbiological failure (per patient and per isolate); all super-infections and bacterial 
super-infections; development of resistant pathogens; and adverse events. 

The researchers calculated relative risks (RR) and 95% Cis for individual studies. 
Heterogeneity in the results of the trials was assessed, and if there was no 
heterogeneity, a meta-analysis was performed using the Mantei-Haenszel fixed-effects 
model. 

Overall mortality was reported in 11 of the published trials reviewed by Yahav et al, and 
their meta-analysis and review also included mortality data for three additional trials that 
were presented in the FDA's pooled analysis. Table 5 summarizes the meta-analysis of 
the mortality data by type of infection and overall for all14 studies combined, 
comprising 7,434 subjects. Overall mortality was significantly higher for the subjects 
receiving tigecycline than for those receiving comparator antibiotics (RR 1.29, 95% Cl 
1.02-1.64, without significant heterogeneity). The RR was greater than 1.0, but not 
statistically significant, for all types of infections. 

6 
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Table 5: Mortality Relative Risk Data for Subjects 
E II d . R d . d C t II d Cl" . I T . I T f T" I" nro e m an om1ze , on roe m1ca na s es mg 1gecyc me 

Tigecycline Comparator 
antibiotics 

Infection Deaths Total Deaths Total Weight RR (95% Cl) 
type subjects subjects 

cSSSI 12 834 6 813 5.8% 1.88 (0. 73, 4.82) 
ciAI 42 1382 31 1393 27.8% 1.36 (0.86, 2.13) 
DFI 7 553 3 508 2.8% 2.14 (0.56, 8.24) 
CAP 12 424 11 422 9.8% 1.09 (0.48, 2.43) 
HAP 66 467 57 467 50.5% 1.16 (0.83, 1.61) 

Other 11 128 2 43 3.3% 1.68 (0.46, 6.12) 

Total 150 3788 110 3646 100% 1.29 (1.02, 1.64) 
cSSSI =complicated skin and skin structure 1nfect1on, ciAI =complicated intra-abdominal infections, 
DFI = diabetic foot infection, CAP = community-acquired pneumonia, HAP = hospital-acquired 
pneumonia. 

Other key data from the meta-analysis by Yahav et al revealed the following relative 
outcomes for the subjects receiving tigecycline compared to those receiving comparator 
antibiotics: 

• Clinical failure was significantly higher in the clinically modified intention-to-treat 
population (RR 1.16, 95% Cl 1.06-1.27; 12 studies, 6,157 subjects, without 
significant heterogeneity). 

• Clinical failure at the end of follow-up was significantly higher in the clinically 
evaluable population (RR 1.13, 95% Cl 1.01-1.27; 13 trials, 5,554 subjects, 
without significant heterogeneity). 

• Development of septic shock was significantly more frequent (RR 7.01 , 95% Cl 
1.27-38.66; three trials, 2,576 subjects, without heterogeneity). 

• Microbiological failure rates were higher, without statistical significance (RR 1.13, 
95% Cl 0.99-1.30; 12 trials, 3,313 subjects, without significant heterogeneity). 

• New infections after treatment (including any infection reported during the follow
up period) were significantly more common (RR 1.41, 95% Cl1.19-1.66, without 
significant heterogeneity). 

• Bacterial super-infections were significantly more common (RR 2.61, 95% Cl 
1.22-5.59, six trials, without heterogeneity). 

• Any reported adverse events were significantly more common (RR 1 .11, 95% Cl 
1.08-1.14; 14 trials, 7,053 subjects, with significant heterogeneity). 

• Adverse events requiring discontinuation of the study drug were significantly 
higher (RR 1.31, 95% Cl 1.09-1.58; 14 trials, 7,053 subjects, without significant 
heterogeneity). 

• Serious adverse events, without statistical significance, were higher (RR 1.11; 
95% Cl 0.99-1.24; 13 trials, 6,480 subjects, without significant heterogeneity). 

7 
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In discussing their results, the investigators note the consistency of their mortality data 
with that provided in FDA's pooled analysis above. They also note that poorer clinical 
antibacterial efficacy, rather than fatal adverse events, are the likely explanation for their 
results. They offer several explanations for the clearly inferior results seen with 
tigecycline, including the following: 

• Tigecycline is generally a bacteriostatic antibiotic. 
• Tigecycline has a large volume of distribution with low serum levels, making it 

less effective against bloodstream infections. 
• Low concentrations of the drug are achieved in epithelial lining fluid in the lung. 
• Some gram-negative bacteria are intrinsically resistant to tigecycline (e.g., P. 

aeruginosa and Proteus species), which may predispose to development of 
super-infections. 

Yahav et al conclude the following : 

In light of the increased mortality, probably explained by decreased clinical and 
microbiological efficacy combined with higher rates of super-infections, clinicians 
should avoid tigecycline monotherapy in the treatment of severe infections and 
reserve it as a last-resort drug. 

We agree with their assessment. 

F. Other recently published meta-analyses 

Two other recently published meta-analyses failed to show that tigecycline-treated 
subjects had significantr, increased mortality in comparison to subjects receiving 
comparator antibiotics.1 

·
19 However, both meta-anal~ses used incomplete data, with 

one reporting results on only eight published studies 8 and the other lacking complete 
mortality data for two unpublished studies.19 

G. The current FDA-approved drug label for Tygacil 

On July 16, 2010, five years after initial FDA-approval of tigecycline, in response to the 
results of its pooled analysis of mortality data, the FDA required that the following 
changes be made to the label for Tygacil: 

(1) The following paragraph was added to the WARNINGS AND PRECAUTIONS 
section:20 

5.1 All-Cause Mortality 

An increase in all-cause mortality has been observed across Phase 3 
and 4 clinical trials in TYGACIL-treated patients versus comparator
treated patients. In all 13 Phase 3 and 4 trials that included a 
comparator, death occurred in 4.0% (150/3788) of patients receiving 
TYGACIL and 3.0% (11 0/3646) of patients receiving comparator drugs. In 

8 
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a pooled analysis of these trials, based on a random effects model by 
trial weight, an adjusted risk difference of all-cause mortality was 0.6% 
(95% Cl 0.1, 1.2) between TYGACIL and comparator-treated patients. The 
cause of this increase has not been established. This increase in all
cause mortality should be considered when selecting among treatment 
options [see Warnings and Precautions (5.4) and Adverse Reactions 
(6.1)]. [emphasis in the original] 

(2) The following paragraph was added to subsection 5.4 Mortality Imbalance and 
Lower Cure Rates in Ventilator-Associated Pneumonia:21 

In this trial, greater mortality was seen in patients with ventilator-associated 
pneumonia who received TYGACIL (25/131 [19.1%] versus 15/122 [12.3%] in 
comparator-treated patients) [see Adverse Reactions (6.1)]. Particularly high 
mortality was seen among TYGACIL-treated patients with ventilator
associated pneumonia and bacteremia at baseline (9/18 [50.0%] versus 1/13 
[7.7%] in comparator-treated patients). 

Given the significantly higher rate of mortality as well as the significantly higher rates of 
clinical and microbiological failures and adverse events in subjects receiving tigecycline 
in comparison to subjects treated with comparator antibiotics, the content and 
placement of the above warnings regarding all-cause mortality are woefully insufficient. 
Given the increased death rate and the likely inappropriate use without simultaneous 
administration of other antibiotics, it is inexcusable that there is currently no black box 
warning for tigecycline. Such a warning, accompanied by stronger warnings in other 
parts of the label, clearly is warranted in order to more effectively advise physicians 
about the dangers of using tigecycline to treat serious infections and to better protect 
public health. 

II. SUMMARY OF REQUESTED ACTIONS 

For the reasons stated above, we hereby petition the FDA, pursuant to the Federal 
Food, Drug, and Cosmetic Act, 21 U.S.C. § 352, and 21 C.F.R. §§10.30 and 201.56, to 
immediately require: 

(1) The addition of a black box warning to the label for tigecycline (Tygacil, Pfizer 
Pharmaceuticals, Inc.) indicating that the antibiotic: 

(a) has an increased risk of death in comparison to many other antibiotics when 
used to treat a variety of serious infections; and 

(b) should be used only as a last-resort antibiotic in the treatment of serious 
infections, and then only in combination with one or more bactericidal 
antibiotics. 

9 
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(2) The distribution of an FDA-approved patient Medication Guide containing a 
warning about the above-mentioned increased risk of death and the need for 
restricted use, to be dispensed prior to the administration of the first dose of a 
course of tigecycline. 

(3) The distribution by Pfizer of a Dear Doctor letter alerting physicians to this 
adverse effect warning and the need for restricted use of the drug. 

We suggest the following wording for the requested black box warning: 

An increase in all-cause mortality has been observed across Phase 3 and 4 
clinical trials in TYGACIL-treated patients versus comparator-treated 
patients. In all13 Phase 3 and 4 trials that included a comparator, death 
occurred in 4.0% (150/3788) of patients receiving TYGACIL and 3.0% 
(110/3646) of patients receiving comparator drugs. In a pooled analysis of 
these trials, based on a random effects model by trial weight, an adjusted 
risk difference of all-cause mortality was 0.6% (95% Cl 0.1, 1.2) between 
TYGACIL and comparator-treated patients. The cause of this increase has 
not been established, but likely is due to poorer efficacy of TYGACIL in 
comparison to the comparator antibiotics used in the control patients. 

TYGACIL should be used only as a last-resort antibiotic for serious 
infections. When used in such situations, it should always be used with 
one or more other antibiotics with bactericidal activity. 

Although some of the content of the first paragraph is currently in the FDA-approved 
labeling for the drug, it needs to be additionally presented in the form of a black box 
warning. 

Currently, the second paragraph is missing entirely from the label, and it is essential to 
greatly reduce the dangerous, inappropriate prescribing of the drug as monotherapy. 
This information regarding restrictions on the use of tigecycline should be repeated in 
the "Warnings and Precautions" section of the drug label. 

Ill. ENVIRONMENTAL IMPACT STATEMENT 

Nothing requested in this petition will have an impact on the environment. 

10 
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IV. CERTIFICATION 

We certify that, to the best of our knowledge and belief, this petition includes all 
information and views on which this petition relies, and that it includes representative 
data and information known to the petitioners which are unfavorable to the petition. 

Sincerely, 

~~#~ ~~ 
~~#--

Michael Carome, M.D. 
Deputy Director 
Public Citizen's Health Research Group 

Sidney M. 
Director 
Public Citizen's Health Research Group 
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