
plunged 52% to A$4.35 on the Australian
exchange, Gilead, Roche, BioCryst, and
Johnson & Johnson appeared unaffected by
the news.

However, the companies seem reluctant
to discuss the committee decision. Gilead
refers inquiries about its flu antiviral,
GS4104, directly to Roche, and Charles
Alfaro, a spokesperson for Roche, says only
that “what we saw [with Relenza] will not
change our plans for filing an application
[for GS4104 approval] in the spring of 1999.”
Alfaro refused to speculate on GS4104’s
chances for approval or to discuss similarities
between the Roche and Glaxo products. John
Uhrin, a spokesperson for BioCryst, says the
committee’s action “was very educational for
our collaboration as well as Gilead’s collabo-
ration.” But he would not elaborate on what
the company had learned from the FDA rec-
ommendation or comment on what the
Glaxo news says about the validity of their
drug design approach. A Johnson & Johnson
spokesperson declined comment.

But Richard van den Broek, analyst at
Hambrecht & Quist (New York) is optimistic
that GS4104, the next neuraminidase
inhibitor to come before the FDA, will avoid
Relenza’s fate. “[Roche’s] trials yielded statis-
tical significance in both the European and
US trials independently. . .they should have
no problem,” he says, adding that “the tone
from the FDA was very favorably inclined”
toward rationally designed neuraminidase
inhibitors, making it unlikely that the recent
ruling will affect other companies in the field.

The exact reason Relenza failed to meet the
committee’s standard for significant efficacy is
still a matter of debate. Trials of flu antivirals
look for a shortened disease course and a
reduction in the severity of symptoms.
Although the European and Australian trials
showed that Relenza could shorten the average
duration of the disease by two and a half days,
the average result in the North American study
was only one day—too close to statistical noise,
according to the FDA. But Michael Elliott,
international project director for influenza at
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Glaxo, insists that “If you look at this study and
look at the other two studies, you’re seeing the
range of the effect of the drug.” Elliott adds that
the statistics do not reflect the drug’s efficacy in
reducing the severity of symptoms in addition
to their duration.

But observers outside the company sug-
gest the flaw lies in Glaxo’s study design
rather than the committee’s interpretation of
the results. “When your primary study with
your largest patient population does not
reach statistical significance, you’re not going
to get approved,” says van den Broek. He sug-
gests that the outcome of the North
American trial might have been due to the
later intervention with Relenza administra-
tion—as compared to the trials in Sweden
and Australia, which administered the drug
within 36 hours of onset of symptoms—and
that approval of Relenza is a virtual certainty
once the company gathers additional data.

The FDA approval panel is expected to de-
liver a ruling on the drug near the end of April.

Alan Dove

ANALYSIS

Adjusting FDA policies to address bioterrorist threat

US President Clinton and top federal officials
have designated bioterrorism preparedness a
major priority. In doing so, they plan to
stockpile certain vaccines and antimicrobial
drugs—a step that very much depends on
improving and, in some cases, replacing spe-
cific components that are to make up that
stockpile. Evaluating vaccines to protect
against bioterrorist-inflicted diseases presents
unusual challenges. Consequently, officials at
the US Food and Drug Administration (FDA;
Rockville, MD) are faced with making policy
changes to accommodate these testing needs.
Any loosening of regulatory requirements in
the area of clinical trials for vaccines and ther-
apeutics is a boon to industry, but proposed
changes are unlikely to apply to common dis-
eases. However, some government officials
are viewing the vaccines as “orphan” products
in order to stimulate industry interest in pro-
ducing them.

Perhaps most striking among the changes
being contemplated is the FDA-proposed “ani-
mal efficacy rule.” This pending rule, which
officials expect to finalize later this year, specif-
ically addresses product evaluations for vac-
cines intended to prevent infectious diseases,
such as smallpox or anthrax, for which clinical
trials “to test efficacy could not be done,” says
Kathryn Zoon, director of the FDA Center for
Biologics Evaluation and Research (CBER).

Hence, FDA will plan “to use animal effi-
cacy data when approving such products,”
Zoon says. In most cases, the agency will
require efficacy evaluations among more

than one animal species, with biological
responses being “reproducible” across differ-
ent species. However, because “safety can’t be
short-changed,” she says, producers will still
be expected to provide conventional data to
show that such vaccines are both safe and
immunogenic, based on testing of candidate
products in human volunteers.

“The [FDA] does take a flexible view
allowing use of surrogate endpoints, and its
fast-track proposal allows them to approve
products based on surrogate endpoints, as
they do with AIDS drugs,” says Alan
Goldhammer of the Biotechnology Industry
Organization (BIO; Washington, DC).

FDA plans to use animal efficacy data for
approving vaccines against such rare diseases
as anthrax. (Bacillus anthracis shown above)

“However, I would be surprised if FDA were
to extend this policy to vaccines [for diseases]
of general prevalence in society.”

Anthrax and smallpox are “the two at the
top” of the list of most likely bioterrorist
threats, says Donald Henderson, who directs
the Johns Hopkins University Center for
Civilian Biodefense Studies (CBS; Baltimore,
MD) and is a former associate director of the
White House Office of Science and
Technology Policy. However, finding markets
for—let alone testing the vaccine efficacy of—
products intended to protect against either of
these deadly diseases will not be entirely
straightforward, says Margaret Hamburg,
assistant secretary for planning and evalua-
tion in the Department of Health and Human
Services (HHS; Washington, DC).

Therefore, Hamburg and other HHS offi-
cials also are seeking ways to stimulate
renewed interest from industry in developing
such products. In a way, these vaccines seem
“akin to orphan drugs,” she says. “For small-
pox, there is no disease, and it’s not clear what
the market is, although my guess is that down
the road it will be enormous.” However, nego-
tiating with industry as to how to develop and
fairly price such products “won’t be an easy
road,” she adds. “It will require a humanitari-
an spirit to work on this process.”

The last case of human smallpox from
natural causes was reported in 1977, mean-
ing there is no way to conduct even field trials
to evaluate a new smallpox vaccine,
Henderson points out. Moreover, the relative
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anthrax vaccine), is developing a second-gen-
eration smallpox vaccine produced on cell cul-
ture, according to Russell. However, to validate
this vaccine through means of limited human
trials, officials face another “obstacle” because
of the short supply of smallpox-specific
immunoglobulin, a product that helps to pro-
tect vaccine recipients against side effects. “We
can’t do clinical testing without this,” he says.

Defense officials also are moving ahead
because this newer vaccine could be useful
for meeting the needs for protecting the civil-
ian population (emergency and health care
personnel or even exposed population
groups, for instance), according to Russell.
“But first we need to overcome bureaucratic
obstacles and put this on a fast track.”

Jeffrey L. Fox

serve the incentives of orphan drug law by
erring on the side of companies that get to
the market first: They should retain their
exclusivity because, if we start breaking it
indiscriminately, nobody is going to think of
orphan protection as an incentive.”

Strong orphan drug legislation is likely to
become increasingly important as companies
use genetics to define disease subtypes. “As sci-
ence recognizes more about normal human
individuality as well as disease individuality,
you will expand orphan drug opportunities to
those associated with common genetic varia-
tions and not only extreme disease-causing
mutations,” says Fred Ledley, president of
Variagenics (Cambridge, MA). According to
Ledley, conventional orphan indications are
“just the continuum of what people are now
finding in many genetically defined subtypes
of diseases.” Thus, for example, it may be pos-
sible to target a drug to a particular rare genet-
ic subtype of asthma, which as a general indi-
cation would not conventionally be thought to
qualify for orphan status.

A decision in March by the US Food and
Drug Administration (FDA; Rockville, MD)
to uphold orphan status for two multiple
sclerosis (MS) drugs—Betaseron from Berlex
Laboratories (Wayne, NJ; a subsidiary of
Schering AG in Berlin) and Avonex from
Biogen (Cambridge, MA)—reemphasizes the
importance of orphan drug legislation in
providing market protection for rare indica-
tions. By both deferring approval and declin-
ing orphan status to Ares Serono’s (Geneva)
competing product, Rebif, FDA has sent a
clear message that similar drugs must
demonstrate significant clinical benefit to
break orphan exclusivity. Rigorous interpre-
tation of orphan drug law is likely to become
increasingly important as companies begin
to use genomics to target therapies to specific
populations or disease subtypes.

To date, all orphan drug disputes have cen-
tered on whether companies are attempting to
market the same drug (see “What is the orphan
drug law?”). Indeed, the present dispute is the
latest round in a long-running battle between
Berlex, Biogen, and Serono to capture a share
of the multimillion-dollar MS market with
essentially the same protein, IFN-b. In May
1996, FDA broke the orphan exclusivity of
Berlex’s Betaseron (licensed in 1993) by
approving Biogen’s Avonex, based on the lat-
ter’s improved safety profile and “fewer reports
of injection-site necrosis.” Then, early last year,
Serono also entered the fray with Rebif, a type
of IFN-b almost identical to Avonex.

Berlex’s Betaseron (IFN-b1b) is a recom-
binant IFN-b produced in Escherichia coli
that differs from the natural human mole-
cule by two amino acids and a missing glyco-
sylated side chain. In contrast, Avonex (IFN-
b1a) is produced in mammalian cells and has
the same amino acid sequence and carbohy-

drate side chain as natural IFN-b. Rebif is
essentially the same protein as Avonex,
although there are differences in the way the
drug is formulated and delivered.

Ironically, some observers believe that
FDA’s original decision to allow Avonex on
the market significantly compromised
orphan drug law. As Paul Boni, an analyst at
Punk, Ziegel, and company (New York, NY),
puts it: “Avonex and Betaseron were essen-
tially two very similar molecules, and the
FDA decided to break orphan exclusivity
largely on the basis of an improved clinical
safety profile.” In this light, says Boni, the
recent decision to defer orphan status for
Serono’s drug provides some reassurance
that there is some strength left in orphan law.

Lisa Raines, formerly of the US
Biotechnology Industry Organization (BIO;
Washington, DC) and now senior vice presi-
dent for government relations at Genzyme
(Framingham, MA), also believes that any
decision that avoids dilution of orphan legis-
lation should be welcomed. “We want to pre-

rarity of naturally transmitted anthrax infec-
tions again means that vaccine field-testing is
all but impossible.

“There’s no question that these are things
the agency can do in the name of national
security,” says Goldhammer, referring to the
“animal efficacy” proposal. “There are com-
panies working on vaccines for the military
[Nat. Biotechnol. 16, 327, 1998], and this pol-
icy is vital to both the military and the com-
panies.” Thus, he says, the proposed “FDA
policy is necessary and welcome. You can’t do
these trials in any other way.”

Although there are vaccines to protect
against both smallpox and anthrax, the quali-
ty and supply are problematic, according to
public health experts who are considering
bioterrorism preparedness issues. The

anthrax vaccine “contains extraneous pro-
tein” and is “not highly purified,” making it
desirable to develop a “second-generation
vaccine made by modern technology for the
national stockpile,” says Philip Russell, a for-
mer director of the US Army Medical
Research Institute of Infectious Diseases
(Frederick, MD). However, “there is no prod-
uct development program underway.” And
stockpiles of the conventional smallpox vac-
cine, maintained in the United States and
Europe, are considered “inadequate and dete-
riorating.” They are associated with nasty side
effects, particularly among immunocompro-
mised recipients, says Russell.

The Defense Department, which plans to
reintroduce smallpox vaccinations (and
already is inoculating its forces with available

FDA’s interferon-b decision reignites orphan debate

What is the orphan drug law?
The 1983 US Orphan Drug Act (ODA) provides incentives for sponsors to develop products for
rare diseases—those indications that affect fewer than 200,000 people—for which there is no
reasonable expectation that the cost of developing a drug will be recovered from sales in the
US. The ODA’s market exclusivity clause provides a drug sponsor with protection against the
introduction of an identical competing product for 7 years. This is especially useful either where
a product is in the public domain or where patent status is unclear (commercial exclusivity
under patent provides 20 years of protection from the date of filing). With the renewal of the
Prescription Drug User Fee Act in October 1997 (Nat. Biotechnol. 15, 1241, 1997), the ODA also
provides 15-year tax credits for clinical research on orphan products. Since 1983, more than
170 drugs and biological products for rare diseases have been brought to market, many by
biotechnology companies. The previous decade saw fewer than 10 such products come to
market. Orphan drug laws are currently in place in Japan and Australia, and similar legislation
has been put to the Council of Ministers of the European Parliament. A.M.
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