POLICY

Biopharmaceuticals: The Economic Equation

As more biopharmaceuticals reach the market, more attention will be given to issues
such as cost-effectiveness evaluations, biosimilars, and price controls. The value
biologic therapies bring to the healthcare system may take years to appreciate in full -
perhaps only when policy decisions allow for their economic effects to be understood.
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he healthcare industry is

taking an ever-growing

share of the U.S. gross do-

mestic product, even as
health outcomes in the United
States rank below those found in
many other industrialized coun-
tries. Even though the United States
has some of the most renowned
medical facilities and offers some
of the best and most sophisticated
healthcare available anywhere,
many people lack insurance cover-
age to pay for it. Meanwhile, bio-
pharmaceuticals, in particular, and
drugs, in general, are consuming a
larger share of healthcare expendi-
tures, with the former generating
issues of cost and insurance cover-
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age. This article discusses the com-
plex issues that have already arisen
and will become even more impor-
tant.

Increased spending on
pharmaceuticals hasled to
the current political and re-
imbursement issues facing
the industry. This situation
is likely to become even
more acute for biophar-
maceuticals, which are rel-
atively costly to develop
(about $1.2 billion versus
$500 million to $800 mil-
lion for other pharmaceu-
ticals) and to produce
(Standard and Poor’s 2006,
Blackstone 2007).

Biologic therapies raise
especially contentious is-
sues in the current health-
care environment. Insur-
ers and MCOs already
have tried to reduce expenses for
these drugs through the use of med-
ical management, limited formula-
ries, step therapy, prior authoriza-
tion, and increased copayments,
and are likely to employ additional
efforts in the future.

To obtain authorization for cov-
erage of biopharmaceuticals, a pa-
tient often must take the prescribed
conventional therapies without suc-
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cess. The physician must then pro-
vide substantial diagnostic infor-
mation to obtain authorization
from the patient’s insurer for cover-
age (Robinson 2006). Re-
quiring physicians to
negotiate with insurance
companies exacerbates the
already high burden of ad-
ministrative expenses on
the U.S. healthcare system.
Private insurers already
face rising biopharmaceu-
tical expenses. Kaiser Per-
manente of California, for
example, found that the
share of total drug expen-
ditures attributable to bio-
pharmaceuticals grew
from 10 percent in 2000
to 18 percentin 2005. Per-
member, per-month ex-
penses for biologic thera-
piesincreased 195 percent
over the 5-year period ending in
2005 (Monroe 2006). Such increases
canbe attributed, in part, to biolog-
ics’ comparably high acquisition
costs. New biopharmaceuticals to
treat rheumatoid arthritis (RA), for
example, often result in annual per-
patient expenses of $12,000 or
more, compared to a few hundred
dollars for traditional treatments.
Biopharmaceuticals present
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some important issues. First, as the
Economic Report of the President
(2007) indicates, new technology
often results in higher costs. The
question is whether these costs
come with commensurate benefits.
If a biotech drug costs much more
than a traditional pharmaceutical
but provides only a slight improve-
ment, is it worth the extra cost? One
study showed a median survival
gain in advanced lung cancer pa-

tients taking erlotinib (Tarceva) of

only 2 months, from 4.7 to 6.7
months (Gillick 2006). This ex-
ample is a strong argument for
cost-effectiveness analyses, and

we suspect that the rising ex-
penditures for biopharmaceu-
ticals will add to the pressure for
policy change. Medicare has
been explicitly forbidden from
using such cost-effectiveness
analyses (Robinson 2006). Pri-
vate insurers can, of course, con-
sider the cost-effectiveness of a new
drug.

High biopharmaceutical prices
raise the question of whetherall in-
sured individuals should be guar-
anteed access to these agents, and
what the appropriate policy should
be for the uninsured. Even for the
insured, MCOs have raised copay-
ments. For example, a cancer pa-
tient taking erlotinib in 2005 had
annual drug expenses of $31,000
and incurred a copayment of about
$6,000 (Berenson 2007).

MEDICARE

Medicare is the largest purchaser
of most drugs, including biophar-
maceuticals, and as such, its cover-
age decisions can either facilitate or
threaten the development of the
biopharmaceutical sector. If Medi-
care becomes more cost-conscious

and selective about covering ex-
pensive biopharmaceuticals, drug
development will be placed at
greater risk. Increased scrutiny,
however, may encourage compa-
nies to focus drug development ef-
forts on medications that offer sub-
stantial improvement over existing
therapies. With a competitive in-
surance market, consumers could
choose an insurer based on drug
coverage, including a particular bio-
pharmaceutical. Unfortunately, in

Medicare is explicitly
forbidden from using
cost-effectiveness
analyses, but pressure
to reverse that policy
is expected to grow.

the case of Medicare, subscribers
often have no direct choice.
Currently, biopharmaceuticals
make up a small percentage of
Medicare’s expenditures, but their
growing importance for patients
with many difficult-to-treat ill-
nesses, the expansion of pharma-
ceutical coverage under Medicare
Part D, and the projected substantial
increase in the aging population
make the issues surrounding bio-
pharmaceuticals increasingly con-
tentious. These factors are expected
to force an increase in total expen-
ditures for biopharmaceuticals 20-
fold over the next 10 years, by
which time biopharmaceuticals will
account for 30 percent of Part D ex-
penditures (Gillick 2006).
Medicare generally covers bio-
pharmaceuticals that meet its “rea-
sonable and necessary” standard
(Tunis 2006). It usually covers all
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physician-administered cancer-
treating biopharmaceuticals ac-
cording to their U.S. Food and Drug
Administration-approved label
usage. These drugs are covered
under Part B, not Part D. For off-
label use, Medicare has discretion
based on available scientific evi-
dence and weighs the biopharma-
ceutical’s benefits against its risks.

For most biopharmaceuticals,
Medicare contractors follow the
standard coverage decision of most

insurers in their determination

of reasonable and necessary,
blurring the distinction between

Medicare and private insurers.

However, Medicare occasionally

reviews evidence and makes na-

tional determinations about rea-
sonableness and necessity (Car-

ino 2006).

Biopharmaceuticals are cov-
ered under Part B if they are ad-
ministered in a doctor’s office oran
outpatient hospital clinic. The top 5
biopharmaceuticals already ac-
count for about 30 percent of Part B
spending (Engel & Novitt 2007).
Under Part D, biopharmaceuticals
probably will be covered substan-
tially as well; their cost suggests that
even agents that are obtained from
a pharmacy and are self-adminis-
tered will require out-of-pocket
spending high enough to qualify a
beneficiary for catastrophic cover-
age (in 2008, $4,050 in out-of-
pocket beneficiary spending or
$5,726.25 total covered pharma-
ceutical spending).

In addition, many patients must
take biopharmaceuticals for ex-
tended periods for chronic condi-
tions, such as RA. Further, biologics
like epoetin alfa (Epogen) also are
covered under the Medicare End
Stage Renal Disease Program, a sep-
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arate program from Parts B or D.
Indeed, epoetin alfa has been the
largest pharmaceutical expenditure
under Medicare (Engel 2007).

The failure to consider the cost-
effectiveness of cancer drugs is trou-
bling and adds to the financial bur-
den on Medicare. Illustrative of this
situation is its reimbursement for
darbepoetin alfa (Aranesp), a bio-
pharmaceutical that, like epoetin
alfa (Procrit, a similar but older
drug), stimulates the growth of red
blood cells from bone marrow
(Keenan 2006). In 2003, Medicare
found the drugs to be functionally
equivalent and cut the reimburse-
ment for darbepoetin alfa to the
same rate as that of epoetin alfa.
Congress responded by explicitly
forbidding the use of functional
equivalence. Again, the inability to
consider cost is inconsistent with
maintaining the financial viability
of the Medicare system.

Providing pharmaceutical cover-
age foran eligible population while
maintaining fiscal viability will be a
substantial challenge for Medicare.
Clearly, there will be a push toward
allowing market access to generic or
comparable biopharmaceuticals.
The Access to Life-Saving Medi-
cines Act, introduced last February,
is probably a harbinger of what is to
come. The act would establish an
approval process for lower-cost
copies of biotech drugs, and would
authorize the FDA to determine, on
a product-by-product basis,
whether studies are needed to es-
tablish whether a new medication is
clinically comparable to a brand-
name agent. An argument in sup-
port of the act is the money that
Medicare could accrue from allow-
ing follow-on agents; it has been es-
timated that for Part B alone, aver-

age annual savings would be about
$1.5 billion (Engel & Novitt 2007).

INTERNATIONAL

The international drug and bio-
pharmaceutical markets differ
greatly from those found in the
United States. Most countries have
some form of universal healthcare,
with various types of price controls
or profit regulation of pharmaceu-
ticals. The United Kingdom regu-
lates profit and, thus, indirectly the
price, whereas all other European
Union (EU) countries regulate
prices directly. Many countries, es-
pecially EU members and Australia,
use cost-effectiveness to determine
the drug price, including for bio-
pharmaceuticals (Maynard 2003).
Most drugs in the EU require some
form of copayment, which varies
by country. Some nations issue no
fees for essential medications, while
others have no copayments for the
poor and elderly.

Australia pioneered, and the
United Kingdom has adopted, the
requirement that companies submit
evidence on both the costs and ef-
fects of new products. Some Euro-
pean Union members have begun
developing requirements for basing
price on cost-effectiveness. For ex-
ample, in the United Kingdom, the
National Institute for Clinical Excel-
lence has determined that “On the
balance of their chemical and cost-
effectiveness, neither beta interferon
nor glatiramer acetate is recom-
mended for the treatment of multi-
ple sclerosis in the NHS [National
Health System] in England and
Wales” (NICE 2002). Thus, the NHS
will not provide any reimbursement
for these treatments. In Australia,
new drugs with no advantage over
current medications are priced at

the same level as the existing drugs.
Higher prices of superior drugs are
reflective of their incremental cost-
effectiveness (Gillick 2006).

The high prices of biopharma-
ceuticals may lead some countries
to ignore patents. Less affluent na-
tions may decide the high prices of
biopharmaceuticals are too great a
burden and try to find — or even
fund — a generic producer even if
the product is still patented. For ex-
ample, Thailand and Brazil have
threatened to bypass patents for an
AIDS drug. The threat itself may
lead manufacturers to offer sharply
reduced prices to prevent such
scenarios. Ignoring or bypassing
patents is especially likely to occur
with expensive biopharmaceuticals,
and could make it difficult for man-
ufacturers to recoup research and
development (R&D) costs.

An interesting international sit-
uation may develop in the case of
biopharmaceuticals. If biosimilars
arise quickly in Europe, and if their
prices are substantially below the
cost of the innovator drugs in the
United States, a strong incentive
would exist for Americans to try to
purchase them abroad and have
them shipped, as has happened
with drugs sold in Canada. Obvi-
ously, this incentive would be
strongest for those individuals with-
outinsurance. Given the high prices
for biopharmaceuticals, even a sav-
ings of around 30 percent could be
significant (Blackstone 2007). Con-
cerns would then arise about the
drugs’safety and the FDA’s author-
ity over such activity.

FOLLOW-ONS

High prices and expenditures for
biopharmaceuticals are likely to
lead to strong pressure for the pro-
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duction of follow-on biologic prod-
ucts. Currently, the FDA has no ex-
plicit legislative authority to permit
generic biopharmaceuticals — a
void that would be filled by the Ac-
cess to Life-Saving Medicines Act. In
a March 8 hearing by the Senate
Health, Education, Labor, and Pen-
sions Committee, New York Sen.
Charles Schumer, a cosponsor of
the bill, recognized one primary
concern about follow-on bio-
logics: safety. The production
process of biologics made from
living organisms is riskier than
that of chemical-based drugs.
Another concern, from an eco-
nomic point of view, is the im-
portance of maintaining the
delicate balance between en-
couraging innovation and permit-
ting access to generics after patent
protection has expired (Blackstone
2007).

The safety issue is complex be-
cause biopharmaceuticals, pro-
duced through living organisms,
are much more difficult to charac-
terize (U.S. Senate 2007a). Never-
theless, the European Economic
Community (EEC) permitted the
marketing of two biosimilar growth
hormones — somatropin (Omni-
trope) and somatropin injection
(Valtropin) — in April 2006, and,
as an EEC official notes, the ability
to characterize biologics should im-
prove over time, and the approval
process should become more exact
(U.S. Senate 2007b). The battles over
permitting follow-on biopharma-
ceuticals will be no less intense,
given the economic interests of the
parties involved. Even so, society
must be careful not to discourage
costly innovation activities through
the prevention of full-patent ex-
ploitation.

Even if follow-on biopharma-
ceuticals were permitted, their
manufacturers would still face sub-
stantial barriers to entry. The char-
acteristics of a biopharmaceutical
are heavily dependent upon the
manufacturing process, but that
process typically is protected as a
trade secret (Schacht 2007). The
manufacturing process is far more
extensive for biopharmaceuticals

Biopharmaceutical costs
will add pressure to
impose price controls —
pressure that is “unlikely
to go away,” says one.

than chemical drugs because small
changes in manufacturing can
cause substantial differences in clin-
ical properties (Schacht 2007). The
FDA must approve both the bio-
pharmaceutical itself and the
process used to manufacture it. In-
deed, a manufacturing facility —
which typically costs between $200
and $400 million — must be built
before FDA approval can be ob-
tained.

Moreover, the materials used to
manufacture biopharmaceuticals
cost from 20 to 100 times more
than those used for chemical drugs
(Schacht 2007). More clinical trials
are likely to be conducted for
follow-on biopharmaceuticals than
for chemical generics to prove their
comparable safety and efficacy.
Higher marketing costs for bio-
similars may be incurred because
of physician concerns about com-
parability. The results may be less
generic competition in the bio-
pharmaceutical market compared
with that seen in the traditional
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drug market and far smaller savings
(10 to 20 percent among biologics
versus 40 to 80 percent for chemical
drugs) (Schacht 2007). Neverthe-
less, pressure to permit copies of
biopharmaceuticals will be intense.

PRICE CONTROLS

Rising expenditures for biophar-
maceuticals will add pressure to im-
pose price controls (Gillick 2006).

As Herrera (2006) notes, “The

pressure in the United States for

introducing prescription drug
price controls is unlikely to go
away.” It is difficult to justify dis-
couraging biopharmaceutical re-
search and development of what
may be breakthrough drugs for
incurable illnesses, but the bur-
den of rising biopharmaceutical ex-
penses within an overburdened
healthcare system also poses diffi-
cult choices.

The danger is also great that price
controls or regulations could dis-
courage R&D in biopharmaceuti-
cals. Firms assume the high cost of
R&D because they expect to earn a
profit (Scherer 2004). Though R&D
expense as a percentage of sales in
the biotechnology industry (ex-
cluding the major traditional phar-
maceutical firms) has come down
dramatically since its 80 percent
level in the industry’s early days
(Read 1994), R&D expense remains
high relative to other industries, 38
percent (Ernst & Young 2007).

The potential for return on R&D
spending also is quite risky. For ex-
ample, despite substantial spending
in this area, there were only four bi-
ologic license application approvals
during 2006 (Engel & Novitt 2007).
Moreover, only about 33 percent of
new drugs enjoyed profits that were
as high as the industry average R&D
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cost (Schacht 2007). Although a few
biotech companies have done ex-
ceedingly well, the sector as a whole
lost $2 billion in 2005, and the
biotechnology sector has per-
formed worse than the overall stock
market; a $1 investment in 1981 in
a composite of biotechnology
healthcare stocks would be worth
$8 now, compared to $21 for the
Dow Jones Industrial average
(Pisano 2006).

In any event, biopharmaceutical
companies have been able to raise
substantial capital based on the ex-
pectation of future profit — $27.9
billion in 2006 alone (Ernst & Young
2007). It is doubtful, however, that
they can continue to raise such large
amounts of capital in the face of
mediocre returns. Investors may be
willing to commit large sums of
capital in the hope of finding an-
other Amgen (Pisano 2006). In such
a situation, the prospect of price
controls on the few highly success-
ful and profitable innovations could
be especially problematic.

CONCLUSION
Biopharmaceuticals will con-
tinue to be a large part of the health-
care industry, even as costs con-
tinue to rise. Although it spends a
large percentage of its sales on R&D,
the biotech industry as a whole is
not yet profitable. The high cost of
biopharmaceuticals will undoubt-
edly lead to many battles with in-
surance companies over coverage
and reimbursement. Strong pres-
sure is likely to be exerted to allow
Medicare to use cost-effectiveness
analyses. Price controls are apt to
be advocated as a device to try to
constrain costs. The risk-and-lot-
tery nature of R&D and the low
overall profit of the biopharmaceu-

tical industry make such price con-
trols problematic. The various
threats to the biopharmaceutical in-
dustry could discourage innovation
of potentially life-saving drugs,
which must be weighed against the
strong argument that biosimilars
should be allowed if their safety and
comparability can be assured. B
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