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he pharmaceutical market has become increas-
Tingly competitive since the early 1980s, in part

because of the dramatic growth of the generic
drug industry. In 1996, 43 percent of the prescription
drugs sold in the United States (as measured in total
countable units, such as tablets and capsules) were
generic. Twelve years earlier, the figure was just 19
percent. Generic drugs cost less than their brand-
name, or "innovator," counterparts. Thus, they have
played an important role in holding down national
spending on prescription drugs from what it would
otherwise have been. Considering only sales through
pharmacies, the Congressional Budget Office (CBO)
estimates that by substituting generic for brand-name
drugs, purchasers saved roughly- $8 billion to $10 bil-
lion in 1994 (at retail prices).

Three factors are behind the dramatic rise in
sales of generic drugs that has made those savings
possible. First, the Drug Price Competition and Pat-
ent Term Restoration Act of 1984—commonly known
as the Hatch-Waxman Act—made it easier and less
costly for manufacturers to enter the market for ge-
~ meric, nonantibiotic drugs. Second, by 1980, most
states had passed drug-product substitution laws that
allowed pharmacists to dispense a generic drug even
when the prescription called for a brand-name drug.
And third, some government health programs, such as
Medicaid, and many private health insurance plans
have actively promoted such generic substitution.

Greater sales of generic drugs reduce the returns
that pharmaceutical companies earn from developing

brand-name drugs. The Hatch-Waxman Act aimed to

limit that effect by extending the length of time that a
new drug is under patent—and thus protected from
generic competitors. Those extensions compensate for
the fact that part of the time a drug is under patent it is
being reviewed by the Food and Drug Administration
(FDA) rather than being sold: The act tried to balance
two competing objectives: encouraging competition
from generic drugs while maintaining the incentive to
invest in developing innovative drugs. It fell some-
what short of achieving that balance, however, in part
because the act shortened the average time between the

“expiration of a brand-name drug's patent and the ar-

rival of generic copies on the market (so-called generic
entry) from more than three years to less than three
months. More important, it also greatly increased the
number of drugs that experience generic competition
and, thus, contributed to an increase in the supply of
generic drugs. In the end, the cost to producers of
brand-name drugs from faster generic entry has
roughly offset the benefit they receive from extended
patent terms. Meanwhile, the greater competition
from generic drugs has somewhat eroded their ex-
pected returns from research and development.

CBO estimates that those factors have lowered
the average returns from marketing a new drug by
roughly 12 percent (or $27 million in 1990 dollars).
In this study, "returns from marketing a new drug"
refers to the present discounted value of the total
stream of future profits expected from an average
brand-name drug. Previous studies estimate that those
profits had an average present discounted value of
$210 million to $230 million (in 1990 dollars) for
drugs introduced in the early 1980s. Those returns are



'Ax HOW INCREASED COMPETITION FROM GENERIC DRUGS HAS AFFECTED PRICES AND RETURNS R

o valued at the date of market mtroductlon aﬁer sub-

tracting productron costs but not the costs of research

and development. - Also, because the- drugs in those .~
:'studles were not eligible for the patent—term extens1ons :
~ provided by the Hatch-Waxman Act, those estimates -

- - do not account for the benefits of the extensions now . - -
_versions, or sometimes with ‘other, less expensive

- available under the act. Thus, those figures can be
con51dered a minimum estimate of the returns. from

marketing. Only part of the estimated decline in re-"

turns can be attributed to the Hatch-Waxman- Act; the

other factors that have boosted sales of generic drugs. '

have played a role as well.

This study relies on a variety of data to produce -

its estimates, including a data set that represents about
70 percent of prescription drug sales through' retail
pharmacies in the United States. The various sets of
data all have strengths and weaknesses, which are dis-
cussed along with the estimates they generate. In gen-
eral, the empirical estimates in this study are rough
rather than precise measures. They help characterize
the increase in competition in the pharmaceutical mar-
ket and its effects on the profits of drug manufacturers
and the prices paid for prescription drugs.

The Effects of Managed Care
on the Pharmaceutical Market

At the same time that the Hatch-Waxman Act has
helped increase the supply of generic drugs, changes in
the demand for pharmaceuticals have affected the fre-
quency with which generic and brand-name drugs are
prescribed and the prices paid for them. Those
changes in demand were brought on by newer forms of
health care delivery and financing. In particular, be-
cause of competitive pressure in the health insurance
market, more private-sector health plans have adopted
managed care techniques in an effort to hold down
overall health spending. The net effect of those tech-
niques on spending for prescnptlon drugs, however, is
unclear.

On the one hand, many health plans (including

~ traditional fee-for-service plans) hold down drug costs
by "managing” their outpatient prescription  drug
benefits—either themselves or through organizations
called pharmaceutlcal benefit management compames

: _. (PBMs) Those plans and PBMs use computer net-

works at pharrna01es and electronic card systems for =

enrollees that allow pharmacists, before filling an - -
“enrollee's prescrlptron to consult a list (or formulary)-

of the plan's suggested drugs. _Formularies typlcally :
encourage substituting brand-name drugs with generic .’

brand-name drugs. Savings result not only because of
that substitution but also because many manufacturers
of brand-name drugs offer discounts to health plans or
PBMs in exchange for being included on their formu-
lary. In addition, because they represent a large pool
of customers, PBMs can negotiate with pharmacies
over the retail prices charged for prescriptions. Since
the late 1980s, those various techniques have been
putting downward pressure on the prices that PBMs
and health plans pay for prescription drugs sold
through pharmacies. '

On the other hand, health maintenance organiza-
tions (HMOs) and some other managed care plans fre-
quently charge lower copayments for health care ser-
vices—including physician visits and prescription
drugs—than traditional fee-for-service plans do.
Those lower copayments may lead to greater use of
prescription drugs by beneficiaries. The treatment
practices of HMOs may also favor more intensive use
of prescription drugs, perhaps as an alternative to
costlier forms of treatment. As a result, the increasing
prevalence of managed care plans may have helped
boost the quantity of prescription drugs sold in the
United States.

For brand-name drugs still under patent (which
do not yet have generic competitors), managed care
techniques may have only a small effect on profits,
assuming that greater use offsets the downward pres-
sure on prices. For brand-name drugs whose patents
have expired, however, profits are probably lower than
they would have been without the generic substitution

‘promoted in part by managed care plans and PBMs;

that substitution has cut dramatically into the market
share of those drugs. (CBO's calculation of the

change in returns accounts for the full increase in ge-

neric market share since 1984, part of which is attrib- -

utable to the rise in managed care techniques, but it

does not measure managed care's effect on profitabil-

ity through other variables, such as increases in pre-

scription drug use and changes in pricing.) .

July1998 T
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- v_';Prlcmg and Competltlon in the'-.» R

"j Pharmaceutlcal Market

Competition in -the pharmaceutlcalmark_et.takes three
forms: among brand-name drugs that are therapeuti-
cally similar, between brand-name drugs and generic
substitutes, and among generic. versions of the same
drug. - Manufacturers of brand-name drugs compete
for market share primarily through advertising and the
quality -of their products (including efficacy and side
effects), as well as through pricing. Manufacturers of
generic drugs increase their market share mainly by
lowering prices. (In general, companies produce either
generic or brand-name drugs, not both, although some
generic manufacturers are subsidiaries of brand-name
manufacturers.)

Competition Among Brand-Name
Drugs

Patents do not grant complete monopoly power in the
pharmaceutical industry. The reason is that compa-
nies can frequently discover and patent several differ-
ent drugs that use the same basic mechanism to treat
an illness. The first drug using the new mechanism to
treat that illness—the breakthrough drug—usually has
between one and six years on the market before a ther-
apeutically similar patented drug (sometimes called a
"me-too" drug) is introduced. Economic theory and
various studies suggest that the presence of several
therapeutically similar drugs limits manufacturers'
ability to raise prices as much as would otherwise be
the case. In addition, brand-name manufacturers are
more likely to agree to give purchasers a discount if
those purchasers have the option of switching to a g
neric or me-too competitor.

The factors that limit the number of similar but
slightly differentiated brand-name drugs on the market
are unclear. In some cases, perhaps, only a limited
number of slightly different chemicals that target a
given enzyme can be developed into drugs. Or; as one
economist has suggested, the high cost of developing a

- drug may limit the number of similar brand-name
drugs that are eventually brought to market. Compa-
~ nies will undertake such investment only if they be-

- heve the market is not already saturated or then' drug R
- has some quahty advantage that could enable it to', L
- compete effectxvely and earn an adequate return.- For -
" that reason, comipetition among patented brand-narne
- drugs probably results in companies' earnmg roughly a

normal rate of- return on their mvestment in research
and development (R&D) on average '

Overall the pharmaceutlcal market is not highly
concentrated, but when that market is divided into nar-
rowly defined therapeutic classes, it becomes quite
concentrated. The top manufacturers of brand-name
drugs, ranked by pharmaceutical sales, each account
for no more than 7 percent of the entire market for
prescription drugs (which totaled $60.7 billion in 1995
at manufacturer prices). Within -each therapeutic
class, however, higher levels of corcentration appear.
In 35 of the 66 therapeutic classes that CBO examined
in this study, the top three innovator drugs together
constituted at least 80 percent of retail pharmacy sales
in their class.

Studies of the average prices paid by pharmacies
and hospitals have shown that manufacturers of
brand-name drugs do compete with each other through
pricing. The markups they charge over the marginal
cost of producing a drug are consistent with economic
models of price competition in which entry by manu-
facturers is limited (such as by patents). Offering dis-
counts to some buyers may also be an important di-
mension of price competition for brand-name drugs.
But its extent is difficult to measure because of lack of
data.

Discounts on Brand-Name Drugs

Different buyers pay different prices for brand-name
prescription drugs. In theory, when companies are

- permitted to charge different types of purchasers dif-

ferent prices, those purchasers least sensitive to price
will pay the most. In today's market for outpatient
drugs, purchasers that have no insurance coverage for
drugs, or third-party payers that do not use a formu-
lary to manage their outpatient drug benefits, pay the
highest prices for brand-name drugs.

Manufacturers offer discounts on brand-name

. drugs based not only on the volume purchased but also

'xi.
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_ '-on the buyer s abrhty to affect the drug s market share
by using a- formulary t0 systematlcally favor oneé *

- brand-name drug over another for a large number of

patients. Pharmaciés themselves do not generally pro:

mote substitution between brand-name drugs, so they

" do not generally receive large discounts or rebates_ -
~from manufacturers. Rather it is the PBMs and in- -

surers who manage benefits for drugs sold through
pharmacies that promote brand-name substitution and
receive discounts. . - _

Such: price discrimination, or discounting, rnay .

be an important mechanism for fac111tatmg price com-
“petition in the pharmaceut1ca1 market. Tt rewards in-
stitutional purchasers that organize their patient base

through formularies so as to encourage the use of less .

costly drugs. Prohibiting discounts, as some policy-
makers have called for, could decrease price competi-
tion.

Drug companies usually do not make their dis-
counts public, but CBO was able to obtain limited
information on the prices paid by different types of
purchasers for prescription drugs. The prices that
pharmacies pay can be seen as a proxy for the final
price paid by customers who do not have a managed
drug benefit or PBM to negotiate rebates from manu-
facturers. Based on the average invoice prices for top-
selling drugs sold primarily to retail pharmacies, hos-
pitals and clinics pay 9 percent less than retail phar-
macies, on average, and HMOs pay 18 percent less.
Federal facilities, such as veterans' hospitals, get an
even more substantial discount—over 40 percent, on
average, compared with the price paid by retail phar-
macies. (Those comparisons are based only on in-
voice prices, so they do not account for rebates and

other types of discounts that do not appear on in- -

voices.)

Statistical analysis shows that manufacturers'
discounts on brand-name drugs tend to be higher when
more generic ‘and me-too drugs are available. That
analysis is based on the difference between the average

- price paid by pharmacies and the lowest price paid by
any private purchaser in the United States (the best-
price discount), as reported under the Medicaid drug
rebate program. CBO found that the best-price dis-
count for a brand-name drug was 10 to 14 percentage
points greater when a generic version was available
from four or more manufacturers. That analysis also

E showed that as the number of brand—name manufactur- '
“ersina therapeutlc class increases from one to five, -
- the best-price discount grows by 10 percentage points. .

Those statistical results imply that discounts are at -

least partly a response to competitive market condi-

" tions and may be a s1gn of greater price competltlon 1n :
_ some segrnents of the pharmaceutrcal market

Competition B'etween Brand-Name |

- and Generic Drugs- -

‘The Hatch-Waxman Act ehmmated the duplicative

tests that had been required for a generic drug to ob-
tain approval from the FDA. (That change applied
only to nonantibiotic drugs, since antibiotics already’
had an abbreviated approval process.) Before 1984,
manufacturers of generic drugs were required to inde-
pendently prove the safety and efficacy of their prod-
ucts. They were prohibited from using the unpub-
lished test results of the original innovator drug, which
were considered trade secrets of its manufacturer.'
The Hatch-Waxman Act streamlined the process for
approving generic drugs by requiring only that manu-
facturers demonstrate "bioequivalence" to an already-
approved innovator drug. (Bioequivalence means that
the active ingredient is absorbed at the same rate and
to the same extent for the generic drug as for the inno-
vator drug.) The tests necessary to prove bioequiva-
lence are much less costly than those required to prove
safety and efficacy.

By accelerating the approval process for a ge-
neric drug and also allowing its producer to begin clin-
ical tests before the patent on the innovator drug had

. expired, the Hatch-Waxman Act reduced the average

delay between patent expiration and generic entry
from more than three years to less than three months
for top-selling drugs. Even more important, the act
increased the proportion of brand-name drugs that
face generic competition once their patents expire. In
1983, only 35 percent of the top-selling drugs with
expired patents (excluding antibiotics and drugs ap-

- proved before 1962) had generic versions available.

Today, nearly all do.

1. This study uses the terms "brand-name" and “innovator" inter-
changeably. - . . :

--.‘."July'1998-'__ o
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Aﬁer a drugs patent explres generlc copxes
‘_,qulckly gain a large share of i its market. ‘CBO exam- .
ined 21 brand:name prescription- drugs in'its retail -

pharmacy data set that first saw generic competition

between 1991 and 1993. Within their first full calen-
. dar year aﬂer patent expiration, those drugs. lost an

average of. 44 percent of their market (as measured by
the quantity of prescriptions sold through pharmacxes)
‘to generic drugs. And the generic versions cost an
average of 25 percent less than the original brand-

name drugs at retail prices. That rapid growth in ge-

neric market share after patent expiration is a substan-
tial change from the situation before the 1984 Hatch-

Waxman Act. In 1983, for example generic market’

share averaged just 13 percent for nonantibiotic drugs.

Various studies have found that generic entry has
little effect on the prices of brand-name drugs, which
continue to increase faster than inflation. CBO's anal-
ysis of the average prices that manufacturers charge
for drugs distributed to retail pharmacies is consistent
with that result. However, CBO's analysis of dis-
counting shows that certain purchasers other than re-
tail pharmacies receive steeper discounts on brand-
name drugs once generic alternatives are available.
Taken together, those results imply that the impact of
generic entry on brand-name prices may vary consid-
erably among different types of purchasers.

Even if brand-name prices frequently do not re-
spond to generic competition, such competition can
effectively save money because price-sensitive buyers
may switch to lower-priced generic drugs. CBO esti-
mates that in 1994, purchasers saved a total of $8 bil-
lion to $10 billion on prescriptions at retail pharmacies
by substituting generic drugs for their brand-name
counterparts. (That estimate assumes that all of the
generic prescriptions dispensed in 1994 would have

been filled with a higher-priced brand-name drug if a.

generic drug was not available.)

Competition Among Generic Drugs

By making generic entry easier and less costly, the
 Hatch-Waxman Act helped increase the number .of
geveric manufacturers producing the same drug. As
. the number of manufacturers rises, the average pre-
scription price of a generic drug falls. CBO's analysis

E _shows that when one to 10 ﬁrms are manufacturmg L .
" and distributing generic forms of a particular diug, the =~ .
‘generic retail price of that drug averages about 60 per-
. cent of the brand-name price. When more than 10

manufacturers have entered the market, the average

_ generic prescrlptlon price falls to less than half of the

brand-name price.

The Effects of the Hatch—

~ Waxman Act on the Returns

from Innovation

The patent provisions in the Hatch-Waxtnan Act have
not completely protected drug companies' profits from
the dramatic rise in generic competition since 1984.
Manufacturers of brand-name drugs invest an average
of about $200 million (in 1990 dollars) to bring a new
drug to market, when the cost of capital and the cost
of failures (investment in drugs that never make it to
market) are included. Patent protection enables manu-
facturers to earn an adequate return on that invest-
ment. By itself, generic entry increases the rate at
which sales erode after patent expiration, thus reduc-
ing the returns from marketing a new drug. Two stud-
ies have estimated that drugs introduced in the early
1980s earned returns that exceeded their capitalized
costs of development by $22 million to $36 million, on
average. (Those figures represent the present dis-
counted value in 1990 dollars.) CBO concludes that
since 1984, the expected returns from marketing a new
drug have declined by about 12 percent, or $27 million
in 1990 dollars. That decline has probably not made
drug development unprofitable on average, but it may
have made some specific projects unprofitable.

Changes to the -Length of Patents
for Brand-Name Drugs

Under the Hatch-Waxman Act, drugs that contain a
new chemical entity never before approved by the
FDA can quahfy for an extension of their patent term.
Those extensions, granted after the drug is approved,
equal half of the time the drug spent in clinical testing

' (usually a total of s1x to eight years) plus all of the
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vtlme it spent havmg the FDA review its new drug ap-

' phcatlon (usually about two years). Two key limita- . .
.~ 'tions. apply. First, the extensxon cannot be longer than =

- five years, and second, it cannot grant a total period of o
patent protection that exceeds 14 years after the drug
S s approved : : '

The 14-year limit is the main reason that Hatch- . -

Waxman extensions now average about three years in

length. Fifty-one drugs approved between 1992 and -

1995 received an extension. Excluding the eight drugs
- that were subject to a transitional two-year cap (which
applied to products already in testing when the act
took effect), half of the drugs had their extensions lim-
ited by the 14-year cap.

Not all of the new drugs that are approved obtain
an extension. Out of 101 drugs approved between
1992 and 1995, 38 did not apply for a Hatch-Waxman

extension. Nineteen of those drugs had no patent to .

extend, and 15 others already had 14 years of patent
protection left after obtaining FDA approval.

Besides patent-term extensions, the Hatch-
Waxman Act contains other provisions that postpone
generic competition. One key provision is the require-
ment that manufacturers wait five years after an inno-
vator drug is approved before filing an application to
sell a generic copy. That requirement benefits drugs
that have no patent, or that have very little time left
under patent, when they are approved. That exclusiv-
ity provision, together with the patent-term extensions,
postpones generic entry by an average of 2.8 years for
all drugs approved that contain a new chemical entity.
Another exclusivity provision delays generic entry for
three years when a new application is approved that
© requires clinical tests (such as for a new dosage form
or over-the-counter version of an already-approved
drug).

Ten years after the Hatch-Waxman Act, another
piece of federal legislation—the Uruguay Round
Agreements Act of 1994 (URAA)—further changed

 the patent terms of prescription drugs. That act al-
tered the length of a patent for all types of inventions
to 20 years from the date the application is filed rather
than 17 years from the date the patent is granted.
That change should have little effect on the average
amount of time between market introduction and pat-

ent expiration for brand-name drugs patented after

June 8 1995 (most of whlch have yet to be mtroduced
" on the market). However, many. products that were
already under patent by that date have beneﬁted from | A
- the URAA, since their manufacturers can choose be-- IR
tween the 17-year and 20-year patent terms and still -

be’ ehglble fora. Hatch—Waxman extensmn

- The Change in Returns from Innovatlon '_

As noted earlier, the Hatch-Waxman Act greatly in-

- creased the probability that a generic copy would be-

come available once the patent on a brand-name drug
expired. It also contributed to a dramatic rise in ge-

‘neric market share. In addition, the act reduced the

delay between patent expiration and generic entry, but
that acceleration was roughly offset by patent-term
extensions and exclusivity provisions that postpone
generic entry.

CBO estimates that the increase in the size of the
generic market since 1984—part of which is attribut-
able to the act—has reduced the expected level of re-
turns from marketing a brand-name drug by an aver-
age of $27 million in 1990 dollars. That amount is
roughly 12 percent of the total discounted returns from
selling a brand-name drug, which previous studies
have estimated at $210 million to-$230 million in 1990
dollars for drugs introduced in the early 1980s.
(Those figures represent the present discounted value
of the total stream of profits from those drugs dis-
counted to the date of market introduction, deducting
manufacturing costs but not R&D costs.) That 12
percent decline does not change significantly under
reasonable variations in CBO's underlying assump-
tions.

Other factors besides the Hatch-Waxman Act
have played a role in increasing the frequency of ge-
neric competition and the average size of generic mar-
ket share. For example, changes in state laws have
given pharmacists more leeway to substitute generic
drugs for brand-name ones. And for reasons of cost,

_ many purchasers have put increasing emphasis on ge-

neric substitution.

Total rcturns from selling a brand-name pre-
scription drug vary significantly among different
drugs. As noted above, the average cost of developing

o Ju1y1998‘v'» R
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'such drugs mcludmg fallures is: around $200 nnlhon_v
© . in 1990 dollars. Buton average only three in 10 drugs
" earn that much in discounted returns (after deducting
" manufacturing, advertlsmg, ‘distribution, -and other -

. nop-R&D-related costs). For most drugs, the returns

from marketing do not exceed the average caprtahzed,
costs of development As a result, for a company's

average returns to exceed its average development
costs, the company must discover and market a highly
profitable drug from time to time. -

For all drugs, on average, the increase in-generic
“sales since 1984 has probably not reduced expected
returns below the average capitalized costs of R&D.
On the margin, however, it is possible that a few drugs
that were barely profitable to develop before may no
longer be so now.

CBO's calculation of the change in average re-
turns since 1984 considers only increased generic en-
try and longer patent terms. It does not include many
other changes that could either increase or decrease
those returns—such as any rise in the volume of pre-
scription drugs sold that might result as HMOs substi-
tute drugs for more expensive forms of treatment and
frequently charge lower copayments for prescription
drugs and physicians' services. In addition, managed
care plans and PBMs are putting downward pressure
on the prices of brand-name drugs, which would tend
to reduce the returns from selling them.

On the other side, returns could increase because
drug companies' development projects may be improv-
ing as breakthroughs in the basic science of genetics
are converted into ideas for new drugs. Moreover,
foreign markets for prescription drugs should keep
growing as the drug-approval process becomes

~streamlined 'in'Europ'e and many other countries con-
' tmue to strengthen patent-protectron rlghts C

Between 1983 and 1995 mvestment in R&D as -

a percentage of pharmaceutical sales- by brand-name

drug companies increased from 14.7 percent to 19.4°
percent. -Over the same perlod U.S. pharmaceutical
sales by those companies rose from $17 billion to $57
billion (in current dollars). Overall, then, the changes
that have occurred since 1984 appear to be. favormg
investment in drug development

Effects of Changing the Hatch-
Waxman Act

Some representatives of the pharmaceutical industry
have called for amending the Hatch-Waxman Act to
lengthen patent-term extensions. However, doing that
would not encourage innovation as much as accelerat-
ing the FDA approval process by the same amount
would. The reason is that lengthening patent terms
increases profits today for drugs whose patents are
about to expire, but it does not have as great an im-
pact on the incentive to invest in R&D—that is, on the
expected average value of the profits from marketing a
drug. CBO calculates that increasing the average pat-
ent term by one year would raise the expected value of
those profits by about $12 million in 1990 dollars.
Accelerating the FDA review period by one year
would boost returns by much more—about $22 mil-
lion in 1990 dollars. Thus, policies that speed up the
FDA approval process without sacrificing the safety
and efficacy of drugs are much more beneficial to both
the pharmaceutical industry and consumers than is
lengthening the patent-protection period.






Chapter One.

~ Introduction

ompetition in the pharmaceutical market has

changed significantly. During the past decade,

many health insurance companies have con-
tracted out the management of their prescription drug
benefits to specialized pharmaceutical benefit manage-
ment companies (PBMs), and enrollment in managed
care health plans has increased. In the previous de-
cade, many states repealed antisubstitution laws that
had prohibited pharmacists from dispensing generic
drugs in place of brand-name ones, and changes in
federal law sped up the approval process for generic
drugs. All of those factors have contributed to a dra-
matic rise in sales of generic prescription drugs. Ge-
neric drugs contain the same active ingredient as a
brand-name drug and enter the market after the patent
on the brand-name drug has expired. Higher sales of
generic drugs in turn have led to lower average prices
for prescription drugs in general and a decline in re-
turns from marketing new drugs.

The prices of brand-name prescription drugs are
also facing downward pressure as many more pur-
chasers try to negotiate discounts from manufacturers.
In particular, PBMs and health maintenance organiza-
tions (HMOs) compile lists of suggested drugs (known
as formularies) for their enrollees that encourage the
use of generic drugs and less expensive brand-name
drugs. The lure of being included on a large health

- plan's formulary allows those plans to leverage dis- ~

counts on some brand-name drugs. According to the
statistical analysis in this study, the discounts and re-
bates that.some purchasers receive on brand-name
drugs tend to be larger when more therapeutically sim-
ilar brand-name drugs are available from different

manufacturers and when generic copies are available.
Such discounting may be an important source of price
competition among brand-name drugs. However, as-
sessing the amount of drugs sold at a significant dis-
count is difficult, because sufficient data do not exist.

Market competition and federal policies have
affected not only drug prices but also the incentives
for companies to research and develop new drugs (in
other words, to innovate). This study assesses the ex-
tent to which longer patents for innovative drugs—the
result of 1984 legislation—have offset the effects of
increased generic competition on the returns from mar-
keting new drugs. The Drug Price Competition and
Patent Term Restoration Act of 1984 (commonly
known as the Hatch-Waxman Act) established provi-
sions for extending patent terms for innovative drugs.
At the same time, it reduced the testing requirements
for approval of generic drugs, allowing them to enter
the market—and thus cut into the sales of brand-name
drugs—more quickly.

Many other changes have occurred on both the
demand and supply side of the pharmaceutical market
that affect the returns from innovation. This study
examines many of those changes, but it does not at-
tempt to explicitly measure their impact. On the sup-
ply side, recent breakthroughs in genetics and biomed-

. ical research have increased the technological opportu- -

nities for developing new drugs. On the demand side,
the increase in HMO enrollment and the spread of

‘managed care techniques to all forms of health insur-
-ance have made many purchasers more sensitive to
drug prices and helped hold down those prices. At the
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- same tlme under some forms of managed care, the ,
demand for prescription drugs may grow. Because of -
'those diverging trends of lower prices and higher de-:
" mand, it is difficult to assess the nét impact-of the rise -

in managed care on profits in the pharmaceutlcal in-
dustry : :

The Basis for Competition
Among Drug Companies

Prescription drugs can be divided into two categories:
innovator drugs and generic drugs. (See Box I for a
glossary of various terms for prescription drugs.) In-
novator drugs (which this study also refers to as
brand-name drugs) generally have a patent on their
chemical formulation or on their process of manufac-
ture.! They have been approved by the Food and Drug
Administration (FDA), after extensive clinical testing,
under an original "new drug application" (NDA). Pat-
ented brand-name drugs that are therapeutically simi-
lar may exist, but each has a different chemical formu-
lation. While they are still under patent protection,
innovator drugs are called single-source drugs, be-
cause only the company that holds the patent produces
them. After the patent has expired, generic copies of
the exact chemical formulation usually become avail-
able. Then such drugs are referred to as multiple-
source drugs. '

Generic drugs obtain FDA approval under a
shorter process than innovator drugs. They are re-
quired only to demonstrate "bioequivalence” to an in-
novator drug—in other words, to show that the active
ingredient is released and absorbed at the same rate for
the generic drug as for the corresponding innovator
drug. Because they are copies rather than original
formulations, generic drugs are not patentable.

Manufacturers of prescription drugs can be di-
vided along similar lines: companies that primarily
produce innovator drugs, and companies that focus on

1. Ina very small number of cases, generic drugs go by a Brand name
rather than the drug's chemical name. Those types of drugs are an

exception and represent less than 2 percent of total retail pharmacy sales

(based on tabulations of the Congressional Budget Office's data set on
retail pharmacy sales). In this study, "brand -name drug" means an
innovator drug.

- Bex1l. »
. -Types of Prescription Drugs -

~'i_nnovator drug: a drug that receives a patenton
" its chemical formulation or’manufacturing pro-
_cess, obtains approval from the Food and Drug

_ Administration (FDA). after extensive testing,
“and is sold under a brand name.

brand-name drug: as used in this study, an in-
novator drug :

generic drug: a copy of an innovator drug, con-
taining the same active ingredients, that the FDA
judges to be comparable in terms of such factors
as strength, quality, and therapeutic effectiveness.
Generic copies may be sold after the patent on a
brand-name drug has expired. Generic drugs are
generally sold under their chemical name rather
than under a brand name.

breakthrough drug: the first brand-name drug
to use a particular therapeutic mechanism—that
is, to use a particular method of treating a given
disease.

me-too drug: a brand-name drug that uses the
same therapeutic mechanism- as a breakthrough
drug and therefore competes with it directly.

single-source drug: a brand-name drug that is
- still under patent and thus is usually available
from only one manufacturer.

multiple-source drug: a drug available in both
brand-name and generic versions from a variety
of manufacturers.

generic drugs. The two types of manufacturers com-
pete very differently in the market. Producers of inno-
vator drugs invest heavily in research and development
(R&D), hoping to recoup that investment in profits
from future sales while a drug is under patent and they
have a monopoly on its manufacture. Producers of
generic drugs do. not need to duplicate the research
effort of the innovator firm or invest nearly as much in
getting FDA approval for their drugs. However, since
those producers have neither patents nor a costly ap-
proval process to deter potential competitors, they.
quickly face competition from other companies pro-



'.']I\YITR'O'DUCT'ION'?_- S

e CHAPTER ONE

ducmg 1dent1cal drugs That mtense competruon"

- forces generic manufacturers to charge much lower

- prices than the. innovator firm—which, even after its .

patent expires, typically enjoys a market advantage
- based on’its reputatxon for producmg a hlgh-quahty

- product.

Althou gh compames mvest in research and devel-
opment because they expect high returns from the fu-
ture sales of their discoveries, those returns are consid-
erably skewed. Some drugs have billion-dollar sales,
whereas others bring in less than $25 million a year.

- For drug manufacturers to be successful, the present
* value of their future profits from the sale of new prod-

ucts (discounted to. the date the products were intro-

duced) must exceed the capitalized cost of their origi-
nal R&D investment (capitalized to the date of market
introduction), including investment in drugs that never
make it to the market. Patents increase the rewards
for innovation by giving companies a temporary mo-
nopoly over marketing their discoveries. Although
that monopoly status rewards the company with high
profits, consumers pay a higher price and get less out-
put than would be the case under competition. But
that temporary monopoly status is often necessary to
provide sufficient incentives for drug companies to
invent the new products that benefit consumers. With-
out patents, many new drugs could be easily and
quickly duplicated by other manufacturers, preventing
the innovator firm from obtaining enough reward to
justify its investment. '

Patents do not grant total monopoly power to
companies in the pharmaceutical industry. In many
cases, several chemicals can be developed that use the
same basic mechanisms to ftreat a disease. Since a
patent applies to a specific chemical or production
process, different firms can end up patenting similar,
competing drugs based on the same innovative princi-
ple. In addition, drug therapies often compete with
nondrug therapies. Rather than having a pure monop-
oly, frequently drug companies produce slightly differ-
ent products—Ileading to a form of imperfect competi-

tion that allows an innovator firm to earn higher prof-

its than it could in a pérfectly competitive market but
less than it would with a pure monopoly.

] ;'Changes Made by the Hatch-

Waxman Act

"In passmg the 1984 Hatch—Waxman Act, the Congress v

attempted to balance the interests of the generic drug
industry against those of manufacturers of innovator
drugs. That act contained two sets of changes. First,
it eliminated the duplicative testing requirements nec-

" essary to obtain approval for a generic copy of a pre-

viously approved innovator drug. - Specifically: .

"0 It created an abbreviafed approval process for

generic copies of innovator drugs. A similar ab-
breviated process already existed under FDA
regulations for generic copies of antibiotics and
of innovator drugs approved before 1962.

o It allowed manufacturers of generic drugs to file
an abbreviated new drug application and conduct
clinical tests demonstrating bioequivalence with
a brand-name drug before that drug's patent ex-
pires. As a result, the FDA can approve many of
those applications immediately after patent expi-
ration. That provision overturned a 1984 deci-
sion by the Court of Appeals for the Federal Cir-
cuit that clinical tests conducted by generic man-
ufacturers before patent expiration constitute
patent infringement.’

o Italso established a process to handle patent dis-
putes between generic manufacturers and innova-
tor firms.

Those provisions helped to increase the availability of
generic drugs following patent expiration.

Second, the act established patent-term exten-
sions for innovator drugs. Because such drugs receive
patents from the Patent and Trademark Office before
they receive approval from the FDA, part of their time
under patent is spent in the clinical trials necessary for

2.  The case was Roche Products, Inc. v. Bolar Pharmaceutical
Company, Inc. (733 F. 2d 858 Federal Circuit 1984). See also Alan
D. Lourie, "Patent Term Restoration," Journal of the Patent Office
Society, vol. 66, no. 10 (October 1984), pp. 526-550; and Donald O.
Beers, Generic and Innovator Drugs: A Guide to FDA Approval
Requirements, 11th ed. (Englewood Cliffs, N. J Aspen Publishers,
1995), pp. 4-75 to 4-77.
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o FDA approval The patent extenswns were mtended
" to- offset part of the patent term- used up durmg thel_'

23 . approval process “Under the new procedures

._ d‘j, Manufacturers of a newa approved mnovator
. drug that contains an active mgredrent never be-
fore. approved by the FDA. can apply for a

patent-term extension that equals the sum of all
the time spent in the NDA review process plus -

- half of the time spent in the clinical testing phase.
Two hrmtatlons exist. A patent—term extension
-cannot exceed five years, nor can it allow the

period between product approval and patent ex-

 piration to exceed 14 years. The average length
of patent-term extensions granted under this pro-
- vision is three years. '

o Ifan innovator drug is not protected by a patent,
it may still benefit from certain exclusivity provi-
sions that delay the approval or filing of an ab-
breviated new drug application in some cases.

By extending patents on brand-name drugs while mak-
ing it easier for generic drugs to enter the market after
patents expire, the Hatch-Waxman Act aimed to bene-
fit consumers by increasing the supply of generic
drugs while preserving drug companies' incentive to
invest in research and development.*

Since the act took effect, pharmaceutical sales in
the United States have risen dramatically. Between
1985 and 1995, sales of all prescription drugs by man-
ufacturers grew faster than total health care spending.
Valued at manufacturer prices, those sales increased
from $21.6 billion to $60.7 billion—or from 5.7 per-
cent to 6.9 percent of total health care expenditures in
the United States.” Over the same period, spending on

3. See35U.8.C. 156(c), 98 Stat. 1598.

4.  See, for example, the opening statement by Senator Orrin Hatch before
the Senate Committee on Labor and Human Resources, June 28, 1984.

5. Data on total sales of prescription drugs, net of discounts and rebates
and valued at the prices obtained by manufacturers, were provided by
the Pharmaceutical Research and Manufacturers of America on April
28, 1997. If prescription drug sales had been valued at retail prices—
the prices used for measuring national health expenditures—they would
represent a- higher percentage of such expenditures.. Health care
expenditures in the United States totaled $376.4 billion in 1985 and
'$878.8 billion in 1995; see Katherine R. Levit and others, "National
Health Expenditures, 1995," Health Care Financing Review, vol. 18,
no. | (Fall 1996), p. 179.

‘ drug research and development rose even faster grow— R
-ing from 15.1 percent to 19.4 percent of brand-name' -
. drug sales.® Although increased competition from ge-
o neric drugs by itself reduces the returns from innova-
' tion, the rise in R&D spendmg indicates that, all fac-
" tors taken together, a strong’ env1ronment still exists
- for investing in drug development.. - '

- Da_ta Used in This Analysis'

This study contains a variety of empirical estimates.
that help to characterize competition in the pharma-
ceutical market and its impact on consumers and the
returns from marketing new drugs. To produce those
estimates, the study draws on several data sets. The
largest is a set of data on retail sales by pharmacies; it
represents about 70 percent of all sales of prescription

"drugs through pharmacies at retail prices and covers

66 therapeutic classes of drugs. Most of the estimates
in Chapter 3—which include market shares and prices
of brand-name and generic drugs and an attempt to
approximate the savings obtained from generic substi-
tution—rely on that data set. The statistical analysis
of discounting in the pharmaceutical industry dis-
cussed in Chapter 3 also relies on that data set, as well
as on price information made available through
Medicaid's drug rebate program.

The calculation in Chapter 4 of changes in the
returns from marketing innovator drugs relies on an-
other set of data: figures on the U.S. sales of 67 drugs
(introduced between 1980 and 1984) during their first
eight to 12 years on the market. That calculation also
uses the retail pharmacy data set to estimate the mar-
ket share of generic drugs immediately after the patent
expiration of a brand-name drug.

Each of those data sets has its own strengths and
weaknesses, which are discussed along with the empir-
ical results. A summary of the estimates made in this
study, together with the methods and data sets that
were used, appears in Appendix A. '

6. Pharmaceutical Research and Manufacturers of America, /997
Industry Profile (Washington, D.C.: PhRMA, March 1997), p. 57.



