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FROM A HEARING OF THE HOUSE ENERGY AND
COMMERCE COMMITTEE, SUBCOMMITTEE ON HEALTH

WASHINGTON — Government in-
centives probably will be necessary to re-
juvenate the drug development pipeline
for antibiotics, Dr. Janet Woodcock, chief
medical officer of the Food and Drug
Administration, testified before a con-
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gressional committee.

The number of investigational new
drug applications for antibiotics has de-
clined since 1987 but has started to in-
crease again over the last 3 years, Dr.
Woodcock told the House Energy and
Commerce Committee, Subcommittee
on Health. But as more bacteria develop
resistance to antibiotics, more and new
therapies are necessary, she added.

Drug-resistant infections cost $35 bil-

lion a year in the United States, yet many
companies do not find antibiotics a fi-
nancially viable product since they in-
volve a limited course of treatment and
have generic competition, among other
factors.

There also is confusion among the
scientific pathway for approval. Dr.
Woodcock said that new guidance doc-
uments on clinical trial designs are in the
works but acknowledged that they may
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WARNINGS: Hypoglycemia is the most common adverse effect of insulin therapy, including
LEVEMIR®. As with all insulins, the timing of hypoglycemia may differ among various
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PRECAUTIONS: General: Inadequate dosing or discontinuation of treatment may lead to hyperglycemia
and, in patients with type 1 diabetes, diabetic ketoacidosis. The first symptoms of hyperglycemia usually
oceur gradually over a period of hours or days. They include nausea, vomiting, drowsiness, flushed dry skin,
dry mouth, increased urination, thirst and loss of appetite as well as acetone breath. Untreated hyperglycemic
events are potentially fatal. LEVEMIR® is not intended for intravenous or intramuscular administration. The
prolonged duration of activity of insulin detemir is dependent on injection into subcutaneous tissue.
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previously poor metabolic control is improved by intensified insulin therapy. Lipodystrophy and hypersen-
sitivity are among potential clinical adverse effects associated with the use of all insulins. As with all insulin
preparations, the time course of LEVEMIR® action may vary in different individuals or at different times in
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meal plan. Hypoglycemia: As with all insulin preparations, hypoglycemic reactions may be associated with
the administration of LEVEMIR®. Hypoglycemia is the most common adverse effect of insulins. Early
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tives). The following are examples of substances that may increase the blood-glucose-lowering effect of
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blood-glucose-lowering effect of insulin. Pentamidine may cause hypoglycemia, which may sometimes be
followed by hyperglycemia. In addition, under the influence of sympatholytic medicinal products such as
beta-blockers, clonidine, guanethidine, and reserpine, the signs of hypoglycemia may be reduced or absent.
The results of in-vitro and in-vivo protein binding studies demonstrate that there is no clinically relevant
interaction between insulin detemir and fatty acids or other protein bound drugs. Mixing of Insulins: If
LEVEMIR® is mixed with other insulin preparations, the profile of action of one or both individual compo-
nents may change. Mixing LEVEMIR® with insulin aspart, a rapid acting insulin analog, resulted in about 40%
reduction in AUC (o 2r) and Crogy for insulin aspart compared to separate injections when the ratio of insulin
aspartto LEVEI\/II&R® was less than 50%. LEVEMIR® should NOT be mixed or diluted with any other
insulin preparations. Carcinogenicity, Mutagenicity, Impairment of Fertility: Standard 2-year
carcinogenicity studies in animals have not been performed. Insulin detemir tested negative for genotoxic
potential in the n-vitro reverse mutation study in bacteria, human peripheral blood lymphocyte chromosome
aberration test, and the in-vivo mouse micronucleus test. Pregnancy: Teratogenic Effects: Pregnancy
Category C: Inafertility and embryonic development study, insulin detemir was administered to female rats
before mating, during mating, and throughout pregnancy at doses up to 300 nmol/kg/day (3 times the
recommended human dose, based on plasma Area Under the Curve (AUC) ratio). Doses of 150 and 300
nmol/kg/day produced numbers of litters with visceral anomalies. Doses up to 900 nmol/kg/day (approxi-
mately 135 times the recommended human dose based on AUC ratio) were given to rabbits during
organogenesis. Drug-dose related increases in the incidence of fetuses with gall bladder abnormalities such
as small, bilobed, bifurcated and missing gall bladders were observed at a dose of 900 nmol/kg/day. The rat
and rabbit embryofetal development studies that included concurrent human insulin control groups indicated
that insulin detemir and human insulin had similar effects regarding embryotoxicity and teratogenicity.
Nursing mothers: It is unknown whether LEVEMIR® is excreted in significant amounts in human milk. For
this reason, caution should be exercised when LEVEMIR® is administered to a nursing mother. Patients with
diabetes who are lactating may require adjustments in insulin dose, meal plan, or both. Pediatric use: In
a controlled clinical study, HbAs, concentrations and rates of hypoglycemia were similar among patients
treated with LEVEMIR® and patients treated with NPH human insulin. Geriatric use: Of the total number
of subjects in intermediate and long-term clinical studies of LEVEMIR®, 85 (type 1 studies) and 363 (type 2
studies) were 65 years and older. No overall differences in safety or effectiveness were observed between
these subjects and younger subjects, and other reported clinical experience has not identified differences in
responses between the elderly and younger patients, but greater sensitivity of some older individuals cannot
be ruled out. In elderly patients with diabetes, the initial dosing, dose increments, and maintenance dosage
sEjoul\d be conservative to avoid hypoglycemic reactions. Hypoglycemia may be difficult to recognize in the
elderly.

ADVERSE REACTIONS: Adverse events commonly associated with human insulin therapy include the
following: Body as Whole: allergic reactions (see PRECAUTIONS, Allergy). Skin and Appendages:
lipodystrophy, pruritus, rash. Mild injection site reactions occurred more frequently with LEVEMIR® than
with NPH human insulin and usually resolved in a few days to a few weeks (see PRECAUTIONS, Allergy).
Other: Hypoglycemia: (see WARNINGS and PRECAUTIONS). In trials of up to 6 months duration in
patients with type 1 and type 2 diabetes, the incidence of severe hypoglycemia with LEVEMIR® was compa-
rable to the incidence with NPH, and, as expected, greater overall in patients with type 1 diabetes (Table 4).
Weight gain: In trials of up to 6 months duration in patients with type 1 and type 2 diabetes, LEVEMIR®
was associated with somewhat less weight gain than NPH (Table 4). Whether these observed differences
represent true differences in the effects of LEVEMIR® and NPH insulin is not known, since these trials were
not blinded and the protocols (e.g., diet and exercise instructions and monitoring) were not specifically
directed at exploring hypotheses related to weight effects of the treatments compared. The clinical signifi-
cance of the observed differences has not been established.

Table 4: Safety Information on Clinical Studies*
Weight (kq) Hypoglycemia
(events/subject/month)
Treatment #0of subjects  Baseline  End of treatment  Major™ ~ Minor**
Type 1
StudyA  LEVEMIR®  N=276 750 751 0045 2184
NPH N=133 5.7 764 003 3063
StudyC ~ LEVEMIR®  N=492 765 76.3 0029 2397
NPH N=257 76.1 76.5 0027 2564
StudyD  LEVEMIR®  N=232 N/A N/A 0076 2677
Pediatric ~ NPH N=115 N/A N/A 0083 3203
Type 2
StudyE  LEVEMIR®  N=237 82.7 837 0.001 0.306
NPH N=239 824 85.2 0006  05%
StudyF - LEVEMIR®  N=195 818 823 0003 0193
NPH N=200 796 80.9 0006 023
* See CLINICAL STUDIES section for description of individual studies
**Major = requires assistance of another individual because of neurologic impairment
* Minor = plasma glucose <56 mg/dl, subject able to deal with the episode him/herself

OVERDOSAGE: Hypoglycemia may occur as a result of an excess of insulin relative to food intake, energy
expenditure, or both. Mild episodes of hypoglycemia usually can be treated with oral glucose. Adjustments
in drug dosage, meal patterns, or exercise may be needed. More severe episodes with coma, Seizure, or
neurologic impairment may be treated with intramuscular/subcutaneous glucagon or concentrated intra-
venous glucose. After apparent clinical recovery from hypoglycemia, continued observation and additional
carbohydrate intake may be necessary to avoid reoccurrence of hypoglycemia.

More detailed information is available upon request.
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not be enough to push the industry to in-
crease drug development.

“It will likely also take the develop-
ment of incentives in order to stimulate
the development of new antibacterial
drugs so that we have new therapeutic
options” to treat current and future re-
sistant pathogens, Dr. Woodcock said in
written testimony.

Recognizing that government inter-
vention is necessary to help solve the
problem is a giant step forward, said Dr.
Barry Eisenstein, senior vice president of
scientific affairs at Cubist Pharmaceuti-
cals, who also testified at the hearing.

Cubist currently markets daptomycin
(Cubicin) for the treatment of skin and
skin structure infections caused by cer-
tain susceptible strains of gram-positive
microorganisms, including methicillin-
resistant Staphylococcus aureus (MRSA).
The company currently has three an-
tibiotic drugs in development, he said.

“To me, this is almost a breakthrough
to see a branch of government actually
saying, You know what? We really do
have market failure, we need govern-
ment intervention in a meaningful
way, ” Dr. Eisenstein said in an interview.

In his testimony, Dr. Eisenstein sup-
ported policies for antibiotics modeled
on the programs that have sparked de-
velopment of drugs for rare diseases and
expanded the knowledge about pediatric
uses.

“New incentives must be designed so
that they encourage investment in activ-
ities across the research spectrum, from
basic research to clinical trials, and target
as broad a range of scientists, entrepre-
neurs, large and small companies, and
life science investors as possible,” Dr.
Eisenstein said in written testimony.

Dr. Woodcock warned that incen-
tives still have to be considered in the
context of restrictions that may be re-
quired once the drugs are on the mar-
ket because the ultimate goal is limit-
ing antibiotic use.

“If we contemplated a pipeline that
would end up [where] antimicrobials
would only be used in niche situations,
where they were really needed, that
would be even a further disincentive,”
she said. “But you have to think about
that as a goal to preserve the effect of
that for a long time.”

Robin Robinson, Ph.D., director of
the Department of Health and Human
Services’ Biomedical Advanced Research
and Development Authority, said that in-
dustry has indicated in the past that lia-
bility protections would be very helpful
and important in moving drugs along the
pipeline.

Dr. Robinson and Dr. Woodcock also
said that easing antitrust laws in certain
cases to encourage companies to work
together was worth exploring. Dr.
Robinson noted that BARDA used that
authority in the development of the
H5N1 and H1N1 influenza vaccines, and
certainly could try it again. |
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