
Chapter 4
The FDA

We Need Them, but They Have Become Part of the Problem

It is clear that we need a viable, strong, active and even interventionist FDA. But we
also need new antibiotics. How did we get to a place where these two obvious needs
might be in conflict?

The Food and Drug Administration had its origins in tainted food and agricul-
tural products, contaminated antisera and bogus medicines sold to the public and
to the US armed forces in the nineteenth century. The Bureau of Chemistry in the
Department of Agriculture hired a chemist, Harvey Washington Wiley, in 1883. He
worked to bring adulterated food products to public attention and then to study the
effects of the adulterants in human subjects using his “poison squad” of volunteers.
These revelations led in large part to the passage of the Food and Drugs act of 1906 –
it was called the Wiley Act at the time. The law was mainly directed at appropriate
labeling and making sure that additives and compounds were adequately pure and
well described. The Bureau of Chemistry was charged with its enforcement.

After the election of FDR in 1932, it was becoming painfully clear to the public
and to government that the 1906 law needed updating. With only labeling of ingre-
dients as its mandate, the agency could not remove toxic or ineffective products
from the marketplace. Several scandals brought this major shortcoming to public
attention. An eyelash enhancer was causing severe reactions and even blindness.
A worthless “cure” for diabetes was being sold. Finally, Elixir sulfanilamide was
promoted for use in children. It had the sulfa antibiotic all right, but it was dis-
solved in a sweet tasting antifreeze derivative that killed 100 people, many of them
children. The Food, Drug and Cosmetic Act of 1938 addressed these issues by
requiring that drugs be approved before marketing. The agency was given pow-
ers to enforce prohibition of false claims and tolerance limits for certain noxious
substances were mandated. Prescriptions were required for many drugs, including
the new sulfa antibiotics.

The Pencillin Amendment was passed in 1945 in response to a large number
of penicillin analogues being introduced to the market. The law required testing of
safety and efficacy of all penicillin analogs, and ultimately all other antibiotics. The
amendment was rescinded in 1983 as it was then considered superfluous.
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As a result of the thalidomide tragedy, where the drug was used for the treat-
ment of nausea in pregnancy and resulted in untold numbers of birth defects, the
Kefauver-Harris Amendment was passed in 1962. It required drug manufacturers
to prove efficacy as well as safety during pregnancy. This law greatly expanded the
powers of the FDA.

A timeline of key events in the history of the FDA focusing on antibiotics is
shown below (Fig. 4.1).

Fig. 4.1 A timeline of key developments at the FDA emphasizing those affecting antibiotics

I don’t think that anyone can question the necessity of the FDA and the enormous
good it has done for patients and physicians since it’s founding. For antibiotics,
though, things are starting to unravel.

Sulfonamides and penicillin were tested in clinical trials on only a few hundred
patients with a variety of infections and were used topically, orally and intra-
venously. In some trials, untreated patients with similar infections seen at the same
time as treated patients served as controls. In other trials, the only controls were
untreated patients seen in the past with similar infections and where the same sorts
of data were collected. Such patients would be historical controls. Although the
FDA still accepts historical controls for some trials, especially in rare diseases or
where the historical database is exceptionally large and robust, they are almost never
used anymore to study antibiotics – and rightly so. We were so lucky. The mar-
keted compounds went on to be used in the treatment of untold millions of patients
over the years. No one doubts the utility and importance of these early antibacterial
compounds for human use (except, perhaps, the FDA itself).

These days, drugs are withdrawn for serious side effects occurring at rates of
1 in 100,000 treated patients. Our clinical trials for antibiotics require us to treat
just a few thousand patients before the drug is approved. Therefore, there is no way
we would be able to detect rare but potentially serious side effects. Imagine what
kind of a chance we were taking when drugs were approved after use in only a few
hundred patients.

During the golden age of antibiotics between 1955 and 1985, as described
in Chapter 6, Industry, FDA and the Infectious Diseases Society worked closely
together to define how trials should be designed and evaluated. Recently, things
have gone less well. The figure below shows approval of new antibiotics between
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Fig. 4.2 Approval of antibiotics at the FDA over time. From the Infectious Diseases Society of
America with permission

1983 and 2007 (Fig. 4.2). 2008–2009 is looking to be even worse. The Infectious
Diseases Society of America, in their white paper, Bad Bugs, No Drugs, points out
that between 1998 and 2004, only 10 new antibiotics were approved. In 2002, 89
new medicines were approved, but none of them were antibiotics. Since 2002, only
eight new antibiotics have been approved with no approvals occurring in 2006 and
again in 2008. This adds up to about one new antibiotic approved per year for the
last 7 years compared to over three antibiotics per year between 1983 and 1987.
Of six antibiotics submitted to the FDA between 2007 and 2009, only two have
been approved. This represents a historically high late stage failure rate of 67% for
antibiotics.

Does the FDA contribute to our lack of new antibiotics? In my opinion, the
answer to that question is a resounding YES. Without significant changes from the
FDA and perhaps from Congress, the lack of new antibiotics can only be expected
to worsen. In 2002, Bob Moellering and I wrote an article in the journal Clinical
Infectious Diseases entitled The FDA and the End of Antibiotics. In it, we expressed
the concern that the uncertainty around requirements for clinical trial design, the
tightening of trial requirements with its associated increased costs and the perceived
hostility of the agency towards antibiotics would help drive more companies out
of the area. Since then, unfortunately, our predictions have all been correct. Our
antibiotic pipeline has only become drier and the number of companies active in
antibiotics research has continued to dwindle.

How does the FDA contribute to the perfect storm for antibiotics? Guidance doc-
uments from the FDA can be helpful in that they tell everyone the kinds of things
they need to do in order that the FDA will approve the product in question. They are
currently issuing a series of guidances for the design of clinical trials for antibiotics
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that make it difficult, and at times impossible, to actually carry out the proposed tri-
als. But if these guidance documents mandate studies that are not feasible – where
are we? Nowhere.

The FDA seems to be buffeted by political pressures that are frequently based
more on rumor and innuendo than good science. They allow themselves the luxury
of changing policy while sponsors are in the midst of multi-10s of millions dollar
trials invalidating the very designs they agreed to at the start of those trials. They
are inconsistent in their treatment of generic compared to branded antibiotics where
the latter get much more scrutiny. The FDA does not always avail itself of the best
advice even though, given their recent leadership, they need the best advice they
can get.

One of the great things about antibiotics is that the tests we use both in the test
tube and in experimental animals predict with a great degree of certainty whether
the antibiotic will work in people or not. Once we know just a little bit about how the
drug behaves in people, whether and how it is absorbed and distributed to human
tissues, we can quickly, based on test tube and animal work, predict the correct
dose to treat human infections. The FDA is very well aware of this. Included in
the documents companies must submit to apply for permission to study the drug in
patients, the FDA requires an entire section on how the company chose the dose
they propose to study. This should remove a tremendous worry from companies,
regulators, physicians and patients in the sense that we know that the antibiotic will
work and we have a good idea of the dose that will be required in order for that to
happen. Of course, we can’t always predict human toxicity or metabolism with this
degree of accuracy, so antibiotics can fail because of problems in those areas. They
can also fail even if they work at the doses chosen, but they don’t work as well as
the antibiotics to which they are being compared in the clinical trials.

The FDA Increases Clinical Trial Design Stringency and Costs.
Companies Abandon Antibiotic Research

In 1999, I was working at Wyeth Pharmaceuticals. Wyeth had discovered a new
chemical series of tetracycline derivatives that was active against a variety of resis-
tant bacteria including those resistant to the tetracyclines. We were getting ready to
enter the last (and most expensive) stage of clinical trials prior to submitting our
request for marketing approval. We followed the FDA guidelines in designing our
trials. They allowed us to set the statistical stringency of the study, within limits,
according to the size of the trial. Therefore, as the trial size got smaller, the strin-
gency would be lower. In our discussions with the FDA, it became clear that they
were going to require trials of a size and cost that was unprecedented for antibiotics
being developed to treat patients in hospitals. The FDA was concerned that the kind
of clinical trials used for approval of antibiotics in the past were not sufficiently
robust. In these trials, since using a placebo is generally thought to be unethical, we
compare the new, experimental antibiotic with an older, proven antibiotic. But, since
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the older, comparator antibiotics (after the sulfonamides and penicillin) had never
been compared to placebo (no active therapy) the FDA felt that there was a chance
that new products might slip to a point of being ineffective. The issue is a statistical
one (but has little to do with life as we know it!). When you compare two prod-
ucts in a trial, the two are compared statistically. This being the case – you can’t
really do an equivalence trial since to prove that two drugs are statistically equal
requires an infinitely high number of patients. For antibiotics, you also would be
hard pressed to do a superiority trial since the antibiotics work so well that proving
superiority also requires a very high number of patients. It would also be hard to
recruit patients into a trial where you know that the patient has a pathogen resistant
to say the comparator antibiotic but not the new one given that the patient would
have a random chance of receiving either drug. Therefore, all antibiotics since the
1950s have been studied in a so-called non-inferiority trial. In this sort of trial, you
must accept some limit on the chance that the new drug is inferior to the standard
approved therapy used as a comparator. That statistical margin is the problem. The
tighter the margin, the more patients are required for the trial. In the past, as I noted
above, margins were deliberately set to keep trials at a reasonable size. These mar-
gins, usually set somewhere between 10 and 20%, were acceptable to the FDA. 15%
was a commonly used margin. That is, for seriously ill patients, the FDA would
accept the possibility that the new treatment might be up 15–20% worse than the
comparator. So, over time, in the worst case scenario for every drug, if one were
15% worse than the other and than that one became the comparator for the next and
so on, the new antibiotics could end up being no better than nothing at all. Those
of us actually treating patients with infections were always puzzled by this worry
since we knew from the evidence of our own eyes that the antibiotics were effec-
tive for most serious infections. The FDA wanted us to reduce that margin to 10%.
When you compare the patient numbers for the two circumstances, the 10% margin
required more than twice the patients (and therefore about twice the cost) compared
to the 15% margin. Remember, we are talking about a theoretic maximum differ-
ence between the two drugs, not the actual difference. So, while scientifically, it
might be preferable to narrow this margin (why not to 5 or 2 or 1%?), the trials were
going to cost more, expose more patients to an experimental drug and were going
to take longer to perform. The time until the new therapy would be available to
patients would be longer and the time to market for the new therapy would be more
distant.

We presented the result of our discussions with FDA to Wyeth’s senior man-
agement. When they saw the estimated costs for the FDA-proposed trials and the
increase in time required, they balked. Our management was concerned that it would
take too long for us to recoup the trial costs or that we might never recoup them.
They put the entire program on hold.

We worked with Pharmaceutical Research and Manufacturers of America
(PhRMA, the pharmaceutical trade and lobbying group) and with the Infectious
Diseases Society of America representing infectious diseases physicians to open
a public discussion with the FDA in hopes of salvaging our potentially important
new antibiotic and to keep open opportunities for the development of other new



34 4 The FDA

antibiotics. A series of workshops with all three, FDA, PhRMA and the Infectious
Diseases Society were held during 2000 and 2002 to address FDA concerns. The
result of these discussions was that the FDA did not make any blanket decision
covering all antibiotics, but agreed to evaluate trial designs on a case-by-case
basis.

In further discussions with Wyeth the FDA allowed Wyeth to proceed with
15% margins and tigecycline was developed and finally approved in 2005. Wyeth
as it turns out, was one of the last companies to be allowed to use a 15% mar-
gin – almost everyone else since then has had to use a 10% margin for most
indications.

Between 2000 and 2002, Roche, Lilly, Bristol-Myers Squibb and even Wyeth
all announced they would discontinue research in antibiotics. Many more would
follow closely on their heals. There are many reasons for this as we will discuss in
Chapter 6, but one of the reasons certainly was the uncertainty around the FDA’s
clinical trial requirements and a feeling among many in industry that the agency was
actually hostile to antibiotics in general.

One of the requests industry and the Infectious Diseases Society made to FDA in
2000 was that the agency modernize their guidance for the development of antibi-
otics so at least companies would know what kind of trials they would have to
conduct to obtain approval. Since then, the agency has actually released a num-
ber of new draft guidance documents. The good news is that industry knows what it
has to do. The bad news is that, frequently, they can’t do it.

The first new guidance released indicated that all the old guidance documents
on trial design for antibiotics were no longer considered valid by the agency. Next,
the agency required a justification for the statistical margin that was to be used
in proposed comparative trials. I think this was a way of getting sponsors to help
FDA in doing some literature research in this area. The idea is that to define this
margin, you have to define the benefit that the antibiotic would have compared to
placebo. Since placebo controlled trials have not been done since the sulfonamides
and penicillin, this gets to be a bit difficult.

With their advisory committee and in public, the FDA began to examine the
issue of antibiotics used for mild infections like sinusitis, bronchitis and otitis
(middle ear infections). The issue for these infections is that they frequently are
caused by viruses and not bacteria and therefore would not respond to antibi-
otics in any case. This leads to much of the unnecessary use of antibiotics
which in turn probably leads to antibiotic resistance. The other question is that
even when bacteria cause these types of infections, will they get better with-
out treatment? Will serious complications arise without antibiotic treatment? How
do we know that antibiotics even work? The scientific literature is very con-
flicted on this subject. The area of mild infections is directly related to the
agency’s basic concern about comparative trials where a placebo is not used.
How do we know that the standard or comparator antibiotic is better than no
antibiotic?
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“Mild” Infections Require Placebo-Controlled Trials – Industry
Balks

Otitis media or middle ear infection might be the clearest example. These are the
typical ear infections occurring mainly in childhood starting at around 6 months
of age. Otitis media is painful and for many years clinical practice in the US was
to treat them with antibiotics in the belief that killing the bacteria that cause the
infection would result in more rapid relief of pain and would prevent potentially
serious complications. Many parents in the US have had the experience of taking
their sick child to their physician or to an emergency room for these infections.
Some children who had repeated episodes were even given antibiotic prescriptions
in a “just in case” sort of arrangement. If they had typical symptoms, they would
call their doctor and start antibiotics until they could get into the office. It goes with-
out saying that many antibiotics have FDA approval for their use in otitis media –
all based on trials comparing one antibiotic with another and none with a placebo
control. For the pharmaceutical industry, otitis was a very lucrative market.

However, a number of clinical trials comparing antibiotic to placebo were car-
ried out, mainly outside the US, which seemed unable to show a clear advantage
of antibiotic therapy over a simple prescription of a pain reliever. In some of these
trials, it appeared that infections caused by one particular organism, Streptococcus
pneumoniae, required antibiotic therapy for cure. But this organism only caused a
minority of all otitis and there is now a very effective vaccine that protects, to a cer-
tain extent, against otitis caused by S. pneumoniae. Many studies later, it seems that
the best approach is one of expectant therapy. The child is given a pain-reliever. If
they still have symptoms after 2–3 days, an antibiotic is prescribed. In these circum-
stances, around 80% will not need antibiotics. There is no difference in any outcome
between patients given antibiotics immediately and those treated expectantly. The
agency now requires a placebo-controlled trial to prove that an antibiotic works in
otitis. Given the data, we can agree that this is a reasonable requirement.

Some pediatric infectious diseases specialists disagree that patients with true oti-
tis media do not need antibiotics. They argue that the diagnosis in many of the
placebo-controlled trials that were carried out in the past were faulty and did not
represent true bacterial infection of the middle ear. They claim that antibiotics can
play an important role in shortening the duration of disease and preventing com-
plications in true otitis media. This disagreement has led to an ongoing placebo
controlled trial in Finland that is being funded by Finland. The patients are very
carefully examined such that the diagnosis of otitis is not in doubt. This may be the
first trial where there will be no argument about whether the patients actually have
otitis and where there is an untreated control group. If this trial shows a significant
benefit for antibiotics, it is possible that placebo controlled trials will be a thing of
the past. If there is no benefit, of course, it will mean that for most patients antibi-
otics are not necessary. Whether such data would alter clinical practice and patient
attitudes is another question.
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The American Society of Pediatrics tried to promulgate guidelines suggesting
that patients with severe symptoms, those age <6 months and those where the diag-
nosis is certain that it is otitis media be treated with antibiotics immediately. This
leaves older children, those with milder disease and those where the diagnosis is
less certain (the majority of patients) available for expectant therapy. In spite of
these guidelines, recent surveys have shown that only 15% of children in the US are
treated expectantly. That number should be about 85%. The most common reason
is parental concern (85% of parents) about not using antibiotics. In addition, physi-
cians prefer to treat based on probability of infection as opposed to certainty. One
approach some physicians have been taking is to give the parents a prescription to
fill in case the expectant therapy – pain reliever – isn’t enough. That way, the parent
controls the destiny of their child and themselves, the doctor has provided specific
therapy, and everyone is satisfied.

The major need for new antibiotics in pediatrics today might be for those children
allergic to the penicillins and their relatives. Many of the pathogens that cause otitis
are resistant to the other types of antibiotics approved for use in children with otitis
and clinical failures do occur because of these resistant organisms. I asked a highly
respected colleague working in pediatric infectious diseases how he handles this
dilemma. Simple, he replied, I just use a quinolone antibiotic. He believes at least
one of them is safe for use in children even though they have never been approved
for treating otitis in children and other pediatricians and the FDA have expressed
safety concerns about the use of quinolones in children.

Given this state of affairs, I doubt that industry will attempt to develop new antibi-
otics for otitis in the foreseeable future. Of course the market loss for industry is a
large one. But the reduced pressure selecting for resistance by unnecessary use in
otitis is a benefit for new antibiotics developed for other kinds of infections.

Sinusitis is also a large potential market for antibiotics and is more controver-
sial. As is the case for otitis, many antibiotics are already approved by the FDA
and marketed for the treatment of sinusitis based on comparative trials. According
to the American College of Physicians, in most cases, antibiotics should be used
only for patients with the specific findings of persistent purulent nasal discharge and
facial pain or tenderness who are not improving after 7 days or those with severe
symptoms regardless of duration. This recommendation is based on a number of
placebo-controlled clinical trials where a modest benefit from therapy either in terms
of cure or in decreasing length of illness was mostly offset by an increase in adverse
effects by the antibiotics when compared to placebo. The FDA has responded to this
by saying that, given the modest treatment effect, they would be unable to judge, sta-
tistically, whether a given antibiotic was inferior or not to placebo in the absence of
a placebo control. However, since not treating patients with severe symptoms or
symptoms lasting more than 7 days goes against medical guidance, it is difficult if
not impossible to carry out the placebo controlled trials mandated by the FDA. The
industry is staying away from this one. If we wanted a new antibiotic now or in the
foreseeable future for the few cases of acute bacterial sinusitis that might be caused



“Mild” Infections Require Placebo-Controlled Trials – Industry Balks 37

by resistant strains of bacteria, we would be disappointed. Again, like otitis, this
was previously a large market segment for the pharmaceutical industry that has now
virtually disappeared for new products.

Finally, there is bronchitis. This is a really controversial area. Patients with
chronic lung disease, specifically, chronic obstructive pulmonary disease or COPD,
have ongoing breathing problems and other symptoms like productive cough that
get worse (exacerbations) from time to time. They are chronically colonized with
bacteria in many cases. That is, even when they are not experiencing worsening
symptoms, they have bacteria living in their lungs. Their exacerbations seem to be
associated with the acquisition of new strains of bacteria in their lungs. For many
years, physicians have thought that treating the bacteria isolated from the sputum
(bronchial and lung secretions these patients cough up) of patients at the time of an
exacerbation would shorten the duration of the episode and help avoid more seri-
ous complications like respiratory failure and pneumonia. Like otitis and sinusitis,
many antibiotics marketed today are indicated for the treatment of these exacer-
bations all based on comparative trials without placebo controls. We now know
that for so-called mild to moderate exacerbations, antibiotics appear to offer lit-
tle advantage compared to no antibiotics. However, for more severely ill patients,
studies suggest that antibiotics have an important role in reducing relapses, compli-
cations and in reducing mortality. According to the Cochrane Review, an analysis of
many placebo-controlled trials for this disease showed a clear benefit for antibiotic
treatment.

For COPD exacerbations with increased cough and sputum purulence antibiotics, regardless
of choice, reduce the risk of short-term mortality by 77%, decrease the risk of treatment
failure by 53% and the risk of sputum purulence by 44%; with a small increase in the risk
of diarrhoea. . . . . this review supports antibiotics for patients with COPD exacerbations
with increased cough and sputum purulence who are moderately or severely ill.

Again, the FDA, in spite of this sort of information, has required placebo-
controlled trials for new products. Since it might not be ethical to withhold
antibiotics from patients with severe exacerbations and since antibiotics might not
work as well for mild disease, only one pharmaceutical company has yet ventured
into this area. Their trial did show a benefit for their antibiotic, but failed to recruit a
sufficient number of patients to satisfy the FDA. They went out of business shortly
after their trial was stopped. (see Chapter 6 for more details). For patients and their
physicians, this will mean no more new antibiotics for bronchitis. For the indus-
try, another market has been closed. There are academic investigators attempting
to conduct a placebo-controlled trial for bronchitis with funding from the NIH,
but it is not clear how severely ill the patients are who are included in the trial.
No data has, as far as I know, yet been published on the ongoing NIH sponsored
trial.

Here are three indications where physicians perceived that there was a routine
requirement for antibiotics and where that perception has been called into question.
It also seems clear that, at least in some circumstances, for sinusitis and bronchitis,
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antibiotics are useful and in the latter case may even save lives. If we as a society
agree (I do) that our current antibiotic armamentarium is sufficiently robust and
that bacterial resistance is not a problem in these diseases, then I guess there is no
need to further question the FDA’s current stance. Unfortunately, since, in order to
develop new drugs, the industry has to think 7–15 years ahead, if antibiotic resis-
tance were to arise as a problem for, say bronchitis, we would be without important
new therapeutic options for years to come.

New Antibiotics for Mild Infections Are Forced from the Market
While Generic Antibiotics Are Still Approved in the Absence
of Placebo-Controlled Trials

The Ketek Scandal

As I noted earlier, there are lots of antibiotics, including penicillin, approved for
otitis, sinusitis and bronchitis based on the old approach (comparative rather than
placebo-controlled trials). Some of these older antibiotics even have some level of
toxicity. According to the FDA’s own calculus, these products have a risk:benefit
ratio of zero since their benefit has never been shown using superiority or placebo-
controlled trials. Has the FDA moved to remove marketing approval for these
indications from these older antibiotics? No. This point was driven home recently by
the scandal over the FDA handling of a new antibiotic, Ketek (telithromycin). Even
Congress got involved. This is a story I have followed closely and I was present at
the final FDA meeting dealing with this new antibiotic. The Ketek story illustrates
the effect of political pressure on the FDA process, FDA’s inconsistent treatment of
branded compared to generic antibiotics, and, in my view, their lack of leadership
in general.

Ketek, or telithromycin, is an antibiotic designed to overcome antibiotic resis-
tance in respiratory pathogens. It provides an important alternative to therapy for
patients who are allergic to the penicillin type antibiotics or who cannot toler-
ate the quinolone antibiotics. In 2004, Ketek was approved by the FDA for use
in community-acquired pneumonia, acute bacterial sinusitis and in acute bacterial
exacerbations of chronic bronchitis. At the public meeting to discuss Ketek, held
in Silver Spring, Maryland December 14–15, 2006, the FDA positioned Ketek as
an antibiotic of questionable efficacy for the treatment of acute bacterial sinusitis
and acute bacterial exacerbations of chronic bronchitis, since approval was granted
based on non-inferiority rather than placebo-controlled trials. They described rare
but serious side effects including cases of severe liver toxicity attributed to Ketek.
In this context, the FDA asked their advisory committee to weigh the risk to benefit
ratio of Ketek in sinusitis and bronchitis.

Ketek is an antibiotic distantly related to erythromycin. It has the
advantage of being active against erythromycin-resistant strains of bacteria.
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Erythromycin-resistance (also resistance to azithromycin (Zithromax) and clar-
ithromycin (Biaxin)) is a big problem among bacteria that cause respiratory
infections like otitis, sinusitis, bronchitis and pneumonia. It has been shown that
such bacteria do not respond well to therapy with the usual macrolide antibiotics
like zithromax and biaxin. Ketek would then be a good choice for such patients
where they might have a penicillin allergy or they might be unable to take the
other major class of antibiotics for these infections, the quinolones like levofloxacin
(Levoflox).

Ketek was approved in 2004 after a long regulatory history where several
toxicity signals were seen in the late stage (Phase III) trials. However, post-
marketing surveillance, primarily in Europe, but also in other ex-US countries
where Ketek had already been sold for a number of years, showed no substan-
tial safety problems during almost 4 million courses of therapy. Thus the agency
approved Ketek for treatment of community-acquired pneumonia, sinusitis and
bronchitis.

This was a scandal-ridden approval. In their analysis of the data for Ketek in
2001, the FDA requested additional safety data from the sponsor (Aventis at that
time). The FDA was particularly concerned about possible liver toxicity, cardiac
toxicity and visual effects that might be associated with Ketek. Aventis then carried
out a 24,000 patient safety trial of Ketek. To my knowledge, this remains the largest
such trial ever performed by the industry and it was performed in record time –
about 1 year. Of course, the size and speed of the trial must have stretched Aventis’
resources to the breaking point. This trial was so tainted by fraud among clinical
investigators, one of whom was convicted and imprisoned, and by other issues with
the data per se, that the FDA declared it would be unable to use any of the data for
approval. This was clearly a trial too big for its britches.

It was then that the FDA turned to the voluntary safety reporting system main-
tained by countries where Ketek had been approved and where the drug was already
marketed. This was clearly a deviation from standard FDA practice. Critics charged
that since the database used was a voluntary one and was known to underestimate
toxicity, it could not be relied upon for approval. A key FDA safety officer declared
at the 2006 meeting that accepting the data collected by Europe was tantamount to
accepting data collected by third world countries. An FDA medical officer became
a whistle-blower leaking documents and internal e-mails. He accused his supervisor
of inappropriately using the controversial 24,000 patient safety study in consider-
ation of approval and of inappropriately pressuring the staff writing reports and
opinions during the approval process. He further noted that the FDA knowingly
failed to disclose key issues of fraudulent data to their advisory committee in 2004.
The FDA supervisors responded that they were unable to do so since there was an
ongoing investigation into fraud and that the enforcement arm of the FDA restricted
them to silence on this issue.

Of interest, a representative of the European regulatory agency (EMEA) was
present at the 2006 FDA meeting and presented data from Europe and recent
European decisions related to Ketek. In Europe, approved drugs are routinely
re-examined on a regular basis. (We will come back to this in our chapter on Modest
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Proposals, Chapter 7). The European Medicines Agency (EMEA – the FDA for
Europe) had just completed its review of Ketek including substantially more safety
data than was available at the time of the 2004 approval of Ketek by the FDA.
Based on its review, the EMEA approved continued marketing of Ketek for all its
indications for an additional 5 years.

Since the approval of Ketek in 2004, as noted earlier, the FDA has concluded
that comparative trials (used for approval of every antibiotic in history for every
bacterial respiratory infection studied to date) are not sufficient to prove efficacy
for otitis, sinusitis and bronchitis. Placebo controlled trials are now required. Thus,
since Ketek had not demonstrated efficacy in sinusitis or bronchitis in this way, the
FDA asked advisors to help determine if the risk:benefit ratio for Ketek justified
continued marketing for its approved indications. Obviously, if you believe that the
trials completed cannot prove that the antibiotic was effective, any safety risk is
logically unacceptable.

The FDA undertook its own analysis of the voluntary database that tracks physi-
cians’ reports of adverse events for marketed drugs. Their own analysis of the risk
of liver toxicity caused by Ketek as determined by data mining of the reporting
system database suggested that the compound was associated with no more risk
than other, older antibiotics or than Tylenol. Serious liver toxicity from Ketek was
estimated to occur 1 in 100,000 to 1 in 200,000 courses of therapy. To put this in
perspective, fatal allergic reactions from the penicillins occur with a frequency of 1
in 50,000 to 1 in 67,000 courses of therapy, and serious reactions occur as often as 1
in 7,000 courses of therapy. Amoxicillin-clavulanic acid (Augmentin) (a penicillin
analog) is the biggest selling antibiotic in history with peak year sales of around
$2B. Augmentin is now generic. It also causes more cases of serious liver toxicity
than any antibiotic on the market including Ketek. But the penicillin drugs including
Augmentin are still frequently used to treat sinusitis and bronchitis with the contin-
uing approval of the FDA. Tylenol is one of the most widely used drugs in the world
(although not an antibiotic) and causes more cases of acute liver failure requiring
liver transplant than any other drug. It is still sold without prescription worldwide.
The advisory committee voted for withdrawal of marketing approval of Ketek for
sinusitis and bronchitis at the meeting. The FDA followed their advice shortly after
the 2006 meeting.

During the scandal leading up to the 2006 advisory committee meeting, Senator
Grassley and Representative Markey were threatening a full-scale congressional
investigation of the approval of Ketek. They seemed to suspect that the agency
was somehow in cahoots with industry in general or with Aventis in particu-
lar or was simply incompetent. The FDA anti-infectives group went into defense
mode and was working many extra hours and days supplying materials to congres-
sional staffers. It is possible if not likely that the entire 2006 advisory committee
meeting was a response to this political pressure. In fact, the pressure seemed
to dissipate after the advisory committee meeting and with the reassignment of
the Director of the Divison of Anti-Infective and Ophthalmology Products at
the FDA.
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Pneumonia – The New Frontier. New Trial Requirements for
Pneumonia Will Make Approval Much More Difficult and Costly
and Sometimes Simply Infeasible

Along the same lines as their inquiry on otitis, sinusitis and bronchitis, the FDA
recently examined the role of antibiotics in pneumonia. Those of us in the infec-
tious diseases community held our collective breath waiting to see if the FDA would
decide that they did not understand whether antibiotics had an effect on bacte-
rial pneumonia. To us clinicians, that antibiotics have a dramatic beneficial effect
in the treatment of pneumonia was obvious and well proven by our own personal
experiences as physicians and by clear historical precedent. Many of us could not
understand what the FDA was thinking.

Pneumonia is generally divided into two categories – infections acquired in
the community and those acquired while in the hospital. Both can be lethal.
Community-acquired pneumonia strikes four to six million Americans every year.
600,000 are hospitalized and tens of thousands die leading to an annual cost to the
US of over $10 billion.

In order to begin to understand the importance of antibiotics in the treatment of
pneumonia, we have to delve back into history. When antibiotics were first devel-
oped in the 1930s (sulfa drugs) and the 1940s (penicillin), clinical trials as we know
them today were not performed. Physicians would treat patients with the antibi-
otic and then search among hospital records for other, similar patients who were
not treated (historical controls) or they would compare treated patients to similar
patients in the hospital at the same time but who were not treated (concurrent con-
trols). Obviously, this is not the same as asking a patient to agree to be either treated
or not in a blinded fashion such that neither the patients nor the treating physicians
know who is on which therapy as we would do in a contemporary trial. Nevertheless,
when we look at deaths from pneumonia in these older studies, antibiotics prevented
anywhere from 16 to 26% of them.

This analysis is not as straightforward as we would like. Community-acquired
pneumonia has a variety of causes and not all of them are treated well with penicillin
or sulfonamides, the antibiotics studied in the 1930s and 1940s. Some cases are
actually due to viruses that are not treated by antibiotics at all. Even so, antibiotics
still prevented 16% of deaths in all comers in those early studies. Table 4.1 below has
been modified from the position paper presented by the Infectious Diseases Society
of America to the FDA in 2008.

Table 4.1 Historical Studies of Antibiotics (penicillin or sulfonamides) in Patients with
Pneumonia

Untreated mortality Treated mortality

Historical-control Studies 2184/5747 (38%) 398/3293 (12%)
Concurrent-control Studies 58/254 (23%) 21/308 (7%)
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In other studies, if we look at only those patients who were infected with the
most common bacterial cause of pneumonia, Streptococcus pneumoniae, and among
those we look only at those patients that had invasion of the bloodstream by the
bacteria (10–20% of patients), penicillin or sulfonamide prevented anywhere from
30 to 80% of deaths. If we don’t look at deaths, since very few patients die from
pneumonia today (because we have such good antibiotics in large part), but we
rather look at time to normalization of temperature, we get a different perspective.
In one study of sulfonamides from the 1930s, 84% of antibiotic treated patients
were afebrile by 72 h compared to 2–3% of untreated patients. Clearly, antibiotics
work and they work well. The overall mortality for pneumonia today, taking all
comers in clinical trials, is around 3%. Any physician who has treated a patient with
bacterial pneumonia can testify to the dramatic effect of antibiotics in this disease
(see Chapter 2).

Do we need new antibiotics for community-acquired pneumonia? Probably not
today. Our antibiotic armamentarium is diverse enough given the emergence of
resistance that we are seeing that, in my own view, there is not an urgent need
today for new antibiotics to treat this disease. The problem is that we have to think
7–15 years into the future. The risk is unpredictable. Who would have predicted
the epidemic of vancomycin-resistant enterococci that has devastated our intensive
care units since 1989? My crystal ball is telling me that in 10 years, having a new
antibiotic for this disease would be worthwhile, especially for those patients aller-
gic to the penicillin type drugs, given today’s rate emergence of resistance to the
non-penicillin type antibiotics. Of course, today if you are one of those rare individ-
uals who can take neither the penicillins nor the quinolone antibiotics, you still have
Ketek, which remains approved for pneumonia.

What has the FDA decided about community-acquired pneumonia? Who knows
as of this writing? They have issued draft (I emphasize draft) guidelines that, in my
view, will make it extremely difficult if not impossible to carry out clinical trials in
this disease. First, they require that no prior antibiotic be given. Scientifically, this
is a sound decision since even a single dose of antibiotic can have a beneficial effect
in pneumonia. In one recent trial, an antibiotic that was later found to be ineffective
for pneumonia because it is actually inactivated in the lung looked successful among
patients that had up to 24 h of effective prior antibiotic therapy but was clearly much
less active among patients who had no prior therapy. Therefore, any experimental
drug given after an effective antibiotic, even after only one or two doses, might look
better than it really is. In fact, in recent trials, about 40% of patients had received at
least one dose of another antibiotic before being enrolled in the trial. If those 40%
had to be replaced with those who had no prior antibiotic, the trial would take much
longer. For more serious cases of pneumonia, such as those now required by the
FDA, it will be even harder to find patients with no prior antibiotic at all. Further
complicating this requirement is a quality measure used for hospital accreditation
for continued participation in Medicare and other reimbursement plans. This quality
measure requires that the first dose of antibiotic be given for pneumonia within 6 h
of the patient first being seen in the health care facility. Clearly, this will make it
even harder to find untreated patients to enroll in clinical trials of antibiotics for
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pneumonia. The best solution to this problem is to allow only one or two doses of a
prior antibiotic before entering patients into a trial for a new treatment. That would
preserve most of the scientific integrity of the study and still allow a reasonable rate
of enrollment. The analysis at the end of the study can then be stratified looking
separately at those who had received prior effective therapy and those who had not.
This approach would be a balance between perfect science and reality – a concept
that seems to have escaped the FDA.

Second, the number of patients required has skyrocketed into the thousands fur-
ther increasing the cost and the time it will take to run such a trial. The FDA has
required that the new antibiotic demonstrate that it works only in those patients
that have a documented (by culture) bacterial infection. Overall, in America, the
number of cases of pneumonia that are documented by isolating the infecting organ-
ism is an astounding 7.5% (Medicare data). In recent clinical trials where we make
heroic efforts to identify the bacterial pathogen, the diagnosis rate varies from 20 to
35% with an average of about 25%. Given these numbers and the FDA’s statistical
requirements, to gain approval of an oral drug for pneumonia would require study-
ing over 5000 patients. My estimate is that the trials alone would take more than
5 years and that the data might be obsolete by the time the FDA actually approved
the drug. The Infectious Diseases Society and the FDA recently held a workshop
to discuss the use of modern diagnostics to boost the proportion of cases where the
pathogen could be identified. It is clear that this is not an attractive market for diag-
nostics companies and that the pathway to approval for such a diagnostic test is not
straightforward. One diagnostic company executive openly questioned whether “the
juice is worth the squeeze.” The only other way forward offered by the FDA that
was at all practical was to propose the use of an investigational diagnostic method
that would have to be considered on a case be case basis and where the implications
for how the company would be able to promote the drug after using such a diagnos-
tic test was unclear. The company might be stuck having to promote their antibiotic
to be used only after a diagnosis had been established with an unapproved investiga-
tional diagnostic test. The design proposed by the FDA is quite simply not feasible
in today’s world and no pharmaceutical company will undertake such a study.

Finally, the severity of illness to be treated has increased. There is some belief
that patients with the mildest forms of pneumonia are more likely to get better with-
out antibiotics, so the FDA would like to eliminate them as much as possible from
clinical trials so that the antibiotic being investigated is appropriately challenged.
The science behind this decision is, at best, controversial and this requirement will
further slow trial enrollment rates and increase costs. Mild pneumonia tends to get
worse without treatment.

Some of these FDA requirements may be scientifically justified, but they will
help to assure that no or only very few new antibiotics will be developed for this
important infection.

To make matters worse, Public Citizen has publicly called for a different end-
point altogether for studying community-acquired pneumonia – that of mortality.
The proposal is scientifically based on the fact that the benefit of antibiotics in pneu-
monia was proven by looking at mortality rates in treated compared to untreated
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patients in the 1930s and 40s. This approach is completely irrelevant in the antibi-
otic age. The problem with this suggestion is that almost no one dies of pneumonia
anymore because our therapy is so good – especially when considering the more
common forms of pneumonia. Overall, for community-acquired pneumonia treated
as an outpatient, the mortality ranges from 0.1 to 0.9%. For pneumonia that requires
that the patient be hospitalized, it ranges from 0.9 to 26.7% – but those patients
in the high mortality range are those admitted to the intensive care unit where
antibiotics may not be much help anymore. These ICU patients usually have severe
mechanical problems with their breathing from all the fluid in their lungs and other
derangements. The overall mortality in trials of patients with community-acquired
pneumonia is around 3%. So the proposal to use mortality as an endpoint for study-
ing pneumonia would require enrolling from 7200 to over 100,000 patients in a trial.
Again, this is a completely infeasible design.

PhRMA has an antimicrobial working group that has provided a response to the
FDA’s new proposed guidelines for clinical trial design in pneumonia. They have
made suggestions that respond to the FDA’s requirement for strong science and for
microbiologically documented infection while providing for the feasibility of future
trials. Because the industry is thought of as the devil incarnate in Washington and
around the nation, politically, the FDA has no particular incentive to listen to them.

In fact, there was such a negative response to the FDA’s draft guidelines for
community-acquired pneumonia that they held yet another Anti-infectives Drug
Advisory Committee (AIDAC) meeting in December of 2009. I was one of the
presenters at the meeting. Prior to the meeting, I had submitted my presentation
materials showing that the FDA had mandated clinical trial designs that were infea-
sible. I pointed out that this was, in a way, irresponsible and misleading. They
seem to have heard that message because in their summary, they recognized that
the issuance of guidance requiring infeasible trials was not acceptable. The FDA
also recognized that mortality was not the only acceptable endpoint for a clinical
trial of pneumonia and they agreed with the world of physicians who said that one
could tell whether a patient was responding to antibiotics for pneumonia by day 3 of
therapy. These concessions could be a major turning point in our discussions with
the FDA. I (and others, too) have communicated a trial design strategy that would
allow for feasible trials and still achieve everything the agency would like in pneu-
monia. But I have been disappointed so often in the past that I won’t break out the
champagne until I see new guidance with feasible trial design requirements.

The FDA Can Change Its Requirements After Completion
of a Trial and then Require New Trials for Approval

Another really interesting development at the FDA is the policy that they can change
their minds about previous agreements. In the old days, maybe even up to 7 years
ago or so, if you had a discussion with the FDA on your trial design and they agreed
with it in writing, they would not reject your data because they had come out with
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new policy requiring a different design. This is important. A company will pay about
$30 million for a single Phase III antibiotic trial. To get approval, you need to run
two such trials for each indication (skin infection, pneumonia, etc.). These trials
usually take about 2 years to run and at least another 6–12 months for data analy-
sis and submission of the dossier to regulatory agencies. Most companies plan on
spending about $70 million on trials and other requirements to get approval for a
single indication. Before putting that much money in play, companies like some
reassurance that the trial design they are using will, if the study reaches its end-
points, lead to approval by the FDA. There is a process in place at the FDA (Special
Protocoal Assessment or SPA) where sponsors can submit specific trial protocols
and get written comments back from the FDA. This, in the past, was extremely
valuable to all parties. The withdrawal of approval of Ketek for sinusitis and bron-
chitis because they did not run placebo controlled trials that they didn’t know they
needed to run is one example of how the exchange between industry and the FDA
has become dysfunctional. In 2005, Advanced Life Sciences started Ph. III trials of
their antibiotic, cethromycin, which they had licensed from Abbot a number of years
earlier. It is similar to Ketek, but thought to have a better safety profile. They agreed
a trial design with the agency and completed their trials in 2007. An NDA (New
Drug Application for approval to market) was submitted to the FDA and accepted
by them in 2008. In 2009, the FDA informed Advanced Life Sciences that the trial
data submitted did not prove that their drug was efficacious because the design and
therefore results did not conform to guidelines promulgated by the agency in 2009.
Advanced Life Sciences is now in the throes of trying to complete such a trial. Their
drug will now be delayed by years if it ever does get approved.

An even more abysmal example of this occurred just after Thanksgiving, 2009
when the FDA notified Theravance that the data from two phase III trials in hospital-
acquired pneumonia would have to be analyzed based on a primary endpoint of all
cause mortality and not the previously agreed primary endpoint of clinical outcome.
Theravance had designed these two trials to look at clinical improvement in the
actual pneumonia being treated as a primary endpoint and examined all cause mor-
tality as a secondary endpoint as agreed with the FDA at the outset of the studies.
If Theravance is unable to provide enough data to satisfy the FDA statistically that
they succeeded in improving the new primary outcome of all cause mortality, they
will have to run at least one more study in this indication. I would estimate that trials
in hospital-acquired pneumonia probably run around $50 million each because of
the complexity of the patients and the severity of the illness involved. So Theravance
and its partner Astellas have probably already sunk $100 million into these trials and
they may have to sink yet another $50 million to get to the new goalposts – and this
will only be after at least another 2–3 years of study.

Another company, Replidyne, went belly-up following a similar change of opin-
ion in midstream by the FDA. If companies cannot have some assurance that the
large investment required up front for clinical trials of antibiotics won’t be thrown
down the toilet from the get-go because the FDA can change the goalposts at any
time, why should they take the risk at all? This is especially true now when the
goalposts seem to move every month!
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The FDA is Regulating Itself Out of the Antibiotics Business

How did the FDA get where it is? The FDA started by trying to justify the statistical
margins used to demonstrate that one antibiotic (the new one under study) was not
inferior to the antibiotic used as a comparison – the so-called gold standard therapy.
We have to design our trials that way because to use a placebo for patients with
infections would, in most cases, be unethical at best and criminal at worst. The
margin defines statistically how inferior in the worst case the new antibiotic might
be. This does not mean that the new antibiotic might actually be that much inferior
(10–15% in most modern studies) but that this is the limit beyond which the FDA
will not go in approving the drug. So, in recent years, the FDA has been scratching
their heads trying to find justifications for defining these margins. The idea is that the
underlying assumption when you say that one antibiotic is not inferior to the other
is that the standard to which you are comparing the new drug is still better than
no antibiotic at all. Of course, to us infectious diseases physicians, this is patently
obvious and we don’t need statistics to tell us that antibiotics work. But apparently
the FDA does. The FDA then searches for historical data coming from the days – 80
years ago – when antibiotics were studied in comparison to no therapy. The endpoint
used in those studies was mortality. To be scientifically consistent, the FDA always
heads back to these 80 year old studies and seems to want us to keep doing things
the way they were done back then, even though 80 years have passed and both the
data and the methods are no longer scientifically relevant. This must change if we
are ever to make any progress in developing and approving new antibiotics.

Table 4.2 below shows indications and whether or not the trials required by the
FDA are feasible or not. Also shown is my own view of the industry’s opinion

Table 4.2 Indications for marketing approval available from the FDA vs. current feasibility of
trials in those indications

Indication Are trials feasible
Market
attractive

Skin infections Yes Yes
Community-acquired pneumonia No? Yes
Hospital acquired pneumonia No? awaiting guidance Yes
Ventilator associated pneumonia Yes – awaiting guidance Yes
Intra-abdominal infections Yes Moderate
Urinary tract infections Yes No
Bone and joint infections No Maybe
Heart valve infections No No
Fever in neutropenic (patients with low blood counts

post chemotherapy) patientsa
Yes Yes

Otitis media No Yes
Acute bacterial exacerbations of chronic bronchitis No Yes
Acute bacterial sinusitis No Yes
Pharyngitis (strep throat) ? No

aMay no longer be considered a valid indication in Europe
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on whether the market opportunity for a given indication is reasonable. I was able
to identify only five indications where trials are still feasible and where industry
still considers the market opportunity to be reasonable and these are indicated in
italics in the table. The FDA is now considering guidance on clinical trial design for
serious skin infections and for pneumonia acquired in the hospital. For both of these
types of infection, but most especially for hospital-acquired pneumonia, there is a
desperate need for new antibiotics now. If the FDA makes decisions that limit our
ability to bring antibiotics forward for these infections, we will all pay a high price.
And, at that point, there will essentially be no infections for which we can actually
develop new antibiotics. The industry will simply pull out altogether (if they have
not already done so).

In addition to the loss of commercially interesting indications for antibiotics,
there is the rapidly changing pharmaceutical marketplace to consider. We will exam-
ine this from the industry point of view again in the next chapter. But consider the
following. The US used to account for over 50% of the worldwide pharmaceutical
marketplace. In 2009, the IMS estimates that the US will account for a record low
40% for a variety of factors we will consider later. But, for the FDA, this means that
they are now less relevant in the world market than they used to be.

So it is quite possible that the FDA regulators will successfully regulate
themselves out of their jobs.

We Need Balance and Perspective from the FDA

Back in 2000, when I was working for Wyeth and we were first presenting our
views on clinical trial design in antibiotics to the FDA, we asked for a balanced
approach. We all agree that the clinical trials upon which approval are based have
to be scientifically sound and that the antibiotics we study must be appropriately
challenged, must show good activity in the infections we are studying and they must
be safe. The balance is required in that the ultimate trial design that we agree upon
must be achievable within the resources and budgets that we have for antibiotics.
I personally would also like to see some balance in the application of new guidance
between new drugs and older drugs. If there is a risk of toxicity that we are not
willing to accept for a new drug, why should we accept it for a much more widely
used (and therefore more dangerous) older drug? We obviously have a long way
to go.

One of the things I learned early on in my career, the first time I participated in
the conduct of a clinical trial, was that clinical trials have little to do with life as
we know it. As a physician, when I am confronted with a patient who might have
a serious infection, say pneumonia, I can’t not treat him or her because they are so
sick they might not live more than 4 or 5 days or their kidneys are not functioning
well or because they might also be infected with HIV, the virus that causes AIDS.
I treat the patient as best I can and hope. But in a clinical trial, such a patient would
frequently not be studied. Why? There are lots of reasons. If the patient in fact died
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before the minimum length of therapy, the data could not be used since for either the
experimental drug or the comparator. The treatment has to be long enough that we
can evaluate whether it was successful or not. HIV infected patients might be harder
to treat since they might not have a normal immune system. These all may be good
reasons for excluding our hypothetical patient, but they also explain why trials are
not real life.

Another disconnect between clinical trials and life on the wards is the fact that
most, probably 70–80%, of initial antibiotic therapy is empiric. By that I mean that
either the physician does not know the bacteria he/she is treating or, sometimes,
doesn’t even know the site of the infection (lung, urinary tract, etc). He/she just
knows that the patient has a fever or other signs of infection that needs treatment.
Usually, such a patient will be treated expectantly with an antibiotic or even more
than one antibiotic to make sure that all the likely bacterial pathogens are treated.
Only later, if a bacterial pathogen is identified or the site of infection declares itself,
might the antibiotic therapy be more specifically tailored to the specific infection at
hand. When I was consulting at the VA hospital, more often than not, if the patient
had responded to the broad-spectrum therapy that was used initially, there was a
great reluctance to change to a more specific therapy even when a specific pathogen
had been identified. There is always a lingering doubt that maybe what was identi-
fied is not the entire answer. I frequently get the feeling that the FDA has lost sight
of these issues and they actually believe that the trials they require reflect clinical
practice. We will return to this subject in Chapter 7.

The FDA Makes It Difficult for Them to Obtain Good Advice

The FDA works closely with advisory committees. The FDA’s Office of
Antimicrobial Products has a Anti-Infective Drugs Advisory Committee (fondly
known as AIDAC) that it uses to help its reviewing divisions with decisions around
approvals, withdrawals, questions of trial design and other important issues that
require public airing. There is also a strict conflict of interest policy that limits or
bans the participation of individuals with a financial interest in the particular deci-
sion or decisions the committee confronts. The guidance actually speaks about a
$50,000 limit that, in my view, is too generous. In its application of these policies I
think the FDA has at times gone so far as to limit the expertise of its anti-infectives
committee. The problem is that industry, like the FDA, needs outside advice. If folks
in industry had no one to speak with other than themselves, I’m not sure we would
ever have any products. These same experts can also provide valuable advice to the
FDA. The anti-infectives world is a very small one and shrinking all the time. I once
complained to the director of the anti-infectives reviewing division at FDA about the
quality of the anti-infectives advisory committee. I felt that very few on the com-
mittee were experienced in antibiotics per se and especially in clinical trial conduct
and design for antibiotics. These topics were almost always part of the committee
discussions. She did not disagree with me and asked me for recommendations for
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new committee members. She said they could not work with people in industry out-
side the single non-voting member that is a part of every advisory committee. She
wanted nominations for women, professionals of color, and people from regions
other than the Northeast. As I considered the people I thought had the experience
and expertise the FDA needed at the time, I came up with a list of names – almost
all white men from the East coast. None were appointed.

This discussion reminds me of a recent set of news articles noting that Senator
(retired) Tom Daschle works for a lobbying firm tied to the health insurance industry
while he is simultaneously a close advisor to President Obama on health care reform.
Is this an apparent conflict of interest? Sure. Is President Obama able to put this in
perspective when discussing things with Mr. Daschle? Of course. FDA scientists and
reviewers are not stupid, either. They know how to sift advice. As long as everyone
discloses his or her potential conflicts, a conversation can take place.

The FDA still works with outside stakeholders such as PhRMA and the Infectious
Diseases Society of America and others. Unfortunately, good advice from all is
frequently ignored.

What has happened to the FDA since 2000? The FDA was leaderless for most
of the last 9 years. Either the appointed commissioners did not last long or there
was an acting commissioner for most of this time. In the anti-infectives group, there
has been a significant loss of key individuals in leadership roles who understood
the more practical problems of trial design and struggled in tandem with industry to
achieve both the FDA’s charge of assuring efficacy and safety of marketed products
and industry’s goals of doing so in a feasible way. With a new and dynamic com-
missioner, I hope we will see a more balanced approach to antibiotics such that we
will be able to have them when we need them.

See the Chapter 7 for suggestions on possible ways forward for us all.


	4 The FDA
	We Need Them, but They Have Become Part of the Problem
	The FDA Increases Clinical Trial Design Stringency and Costs. Companies Abandon Antibiotic Research
	Mild Infections Require Placebo-Controlled Trials Industry Balks
	New Antibiotics for Mild Infections Are Forced from the Market While Generic Antibiotics Are Still Approved in the Absence of Placebo-Controlled Trials
	The Ketek Scandal

	Pneumonia The New Frontier. New Trial Requirements for Pneumonia Will Make Approval Much More Difficult and Costly and Sometimes Simply Infeasible
	The FDA Can Change Its Requirements After Completion of a Trial and then Require New Trials for Approval
	The FDA is Regulating Itself Out of the Antibiotics Business
	We Need Balance and Perspective from the FDA
	The FDA Makes It Difficult for Them to Obtain Good Advice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




