
The terms “biologic,” “biological,” “bio-
pharmaceutical,” and “bio-engineered” or
“biotechnology” or “biotech” or “biogenet-
ic” (drug) are often used interchangeably
and imprecisely among manufacturers,
third-party payers, the healthcare industry,
policy-makers, regulators, and the financial
community to describe novel, biology-based
therapeutics.1-20 As such, interpreting statis-
tics, trends, and even regulations related to
these agents is challenging.12-20

In general, experience suggests that these
terms are used more often in today’s world
to describe agents that have some combina-
tion of most of the following characteristics.
First, they are produced through recombi-
nant DNA technology or other biological
processes. Second, they target disease popu-
lations or subpopulations in which there is a
high unmet medical need. Third, they have
a novel mechanism of action, likely targeting
underlying disease pathology rather than
symptoms alone. Fourth, they represent an
advance in efficacy, and often have a unique
safety profile compared to non–biology-
based agents. Fifth, they typically require
administration via injection or infusion.
Sixth, compared to generic and “me-too”
products, they are premium priced once
commercially available. Finally, most are rel-
atively new to the market. Examples of bio-
pharmaceuticals (defined later in this paper)
include erythropoietin for anemia secondary
to end-stage renal disease, cancer, and other
conditions,21 filgrastim for neutropenia,22,23

the interferon alfas for hepatitis C,24-26 ritux-
imab and ibritumomab tiuxetan for non-
Hodgkin’s lymphoma (NHL),27,28 trastuzumab
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Abstract
Objective: To identify and describe biopharma-

ceuticals in late-stage development in the United
States and to understand their implications for third-
party payers.

Study Design and Methods: “Biopharmaceutical”
and biopharmaceuticals in late-stage US develop-
ment (had completed Phase 2 or higher) were
identified through reviews of literature, 4 drug-
development databases, a clinical trial database, and
informal telephone conversations with representa-
tives of the US Food and Drug Administration, facul-
ty at academic institutions, and manufacturers.

Results: “Biopharmaceutical” was defined as “any
biology-based therapeutic that structurally mimics
compounds found within the body.” This includes
recombinant proteins, monoclonal and polyclonal
antibodies, peptides, antisense oligonucleotides,
therapeutic genes, and certain therapeutic vaccines.
As of April 2003, there were 102 unique biopharma-
ceuticals in late-stage development for 156 indica-
tions in 36 disease categories, affecting at least 22
distinct physician specialties. Cancer agents are most
common, with 30 agents (29%) targeting 62 indica-
tions (40%). Nearly 90% of the biopharmaceuticals
require administration via injection or infusion, near-
ly 70% will require administration by a healthcare
provider, and more than 60% will be administered in
ambulatory care settings. All 22 physician specialties
are affected by healthcare provider-administered bio-
pharmaceuticals. Excluding cancer-related biophar-
maceuticals, 60% of biopharmaceuticals and 54% of
indications require chronic administration. Up to 81
biopharmaceuticals for 123 indications may be
approved within the next 4 years (including second-
ary approvals).

Conclusions: The broad range of the late-stage US
biopharmaceutical pipeline has significant implica-
tions for third-party payers due to their likely premi-
um price, once approved, as well as novel logistical
considerations. Payers must prepare for a wide range
of clinical, administrative, delivery, and economic
issues.
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for breast cancer,29,30 alglucerase and
imiglucerase for Gaucher’s disease,31,32 the
TNF-alpha antagonists for rheumatoid arthri-
tis,33-35 recombinant interleukin-11 for
chemotherapy-induced thrombocytopenia,36

the interferon betas for multiple sclerosis,37

nesiritide for decompensated congestive
heart failure,38 and tissue plasminogen acti-
vators for thrombolysis.39 Furthermore,
novel formulations of existing biopharma-
ceuticals, which have decreased side effects,
longer-acting duration, and sometimes
improved efficacy, are beginning to enter the
marketplace.23,25,26,32,40

Biopharmaceuticals raise particular con-
cerns among third-party payer audiences.
Concerns range from appropriate use and
abuse potential, to per patient and aggregate
costs, to utilization management, to manag-
ing site of care, to incorporating these
agents into existing information technology
structures.18,41-43

There is a dearth of information on the
characteristics of biopharmaceuticals in the
pipeline in the United States. It appears no
previous studies have defined the term “bio-
pharmaceutical,” or characterized the types
of these agents in development, the indica-
tions they are targeting, or how they are
likely to be administered. 

One survey has identified certain top-line
characteristics of the “biotechnology medi-
cine” pipeline. The Pharmaceutical
Research and Manufacturers of America
(PhRMA) 2002 New Medicines in
Biotechnology Survey found 371 “biotech-
nology medicines” in development (in
human clinical trials or awaiting US Food
and Drug Administration [FDA] approval)
by 144 manufacturers and the National
Cancer Institute for nearly 200 diseases.20

“Biotechnology” is defined as “the collec-
tion of industrial processes that involves the
use of biological systems. For some of the
industries, these processes involve the use
of genetically engineered organisms. For
[our] purpose…only those products that
involve recombinant DNA, monoclonal anti-
body/hybridoma, continuous cell lines, cel-
lular therapy, and gene therapy technology
are included.” The survey categorizes the
agents by target disease and product catego-
ry, but no further characteristics are provid-

ed. Furthermore, “biotechnology medicines”
includes diagnostic agents and preventive
vaccines. Finally, there is no methodology
for the statistics quoted and it is unclear
how agents, particularly those very early in
development, which have a vague, or broad
target indication description, were counted
and categorized.

A definition of biopharmaceutical is pro-
posed that incorporates the typical connota-
tions of the terms noted previously but is
limited to therapeutics. Biopharmaceuticals
are identified in late-stage development, and
certain data that attempt to better charac-
terize this pipeline are compiled.

METHODS

Sources Used to Define Terms 

The MEDLINE database was reviewed for
definitions of “biologic,” “biological,” “bio-
pharmaceutical,” and “bio-engineered” or
“biotechnology” or “biotech” or “biogenet-
ic” (drug). Print resources were consulted
and informal conversations took place with
representatives of select respected health-
care industry sources regarding their work-
ing definitions of these and other potentially
appropriate terms including the FDA’s
Center for Biologics Evaluation and Re-
search (CBER) and the FDA’s Center for
Drug Evaluation and Research (CDER), the
Tufts Center for the Study of Drug
Development (Tufts CSDD), the Biotech-
nology Industry Organization, and PhRMA.
The definitions found in Stedman’s Medical
Dictionary, 27th Edition, and in the online
Merriam-Webster Dictionary, 2003 were
reviewed also.

Sources Used to Identify and Characterize
Biopharmaceuticals in the Pipeline 

Agents were identified based on our defi-
nition of biopharmaceutical. Agents were
defined as “late-stage” if they had completed
a Phase 2 clinical trial, were in a Phase 2/3 or
3 clinical trial, or had been submitted for
regulatory approval by the FDA for an
unapproved indication as of April 2003.
This review was confined to late-stage
agents because of the vast number of agents
in development and the relative lack of
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depth of information available for agents in
Phase 2 or earlier development. The char-
acteristics for which data were collected
included: generic and brand names, manu-
facturer, stage of development, class of
agent, target indication and disease, likely
method of administration (eg, subcuta-
neous, intravenous, etc), physician special-
ty likely to use the agent for the indication,
likely setting of administration (eg, ambula-
tory care, hospital inpatient, etc), likely fre-
quency of administration (eg, acute,
chronic, etc), and whether or not the agent
was already FDA-approved for 1 or more
other indications. Due to the frequent
incongruence of information in different
sources used to collect these data, numer-
ous sources were consulted.

To identify and characterize biopharma-
ceuticals in the pipeline, the following drug-
development databases were reviewed: Engel
Publishing Partners, The eKnowledgeBase,
What’s in the Pipeline; Thomson Current
Drugs’ Investigational Drugs database;
PhRMA’s New Medicines in Development
Database; and IMS Health’s R&D Focus
database. These searchable databases pro-
vide profiles of drugs in development.
Generally, sources for the information con-
tained in the databases include the manu-
facturers of the drugs, interviews with key
staff at the manufacturers, official press
releases, news articles, medical and clinical
symposia, research conferences and meet-
ings, scientific proceedings, and medical
literature. 

To further verify development status for
certain agents, the Web site ClinicalTrials.gov
(a collaboration of the US National Institutes
of Health [NIH], through its National
Library of Medicine, in collaboration with
all NIH Institutes and the FDA) was used.

In addition, manufacturer Web sites,
press releases, and regulatory filings were
reviewed, and manufacturers were inter-
viewed via telephone to verify certain data
points.

RESULTS

Biopharmaceutical Defined

There is no standard or widely accepted

definition of the terms “biologic,” “biologi-
cal,” “biopharmaceutical,” and “bio-engi-
neered” or “biotechnology” or “biotech” or
“biogenetic” (drug). Moreover, none of the
definitions found proved acceptable for the
purpose of this study. Specifically, the defi-
nitions identified were circular, vague, or
relied on defining specific types of agents
rather than providing a definition or frame-
work that could then be used to identify and
characterize all therapeutic agents.

Because of the lack of standardized defi-
nitions, our preference was to defer to the
FDA’s definition of “biological product”44

because the FDA has 2 divisions that regu-
late drug versus biologic approvals, namely
CDER and CBER. However, we believe “bio-
logical product” as defined by the FDA is
overly broad for our purposes, as it does not
differentiate between agents that are thera-
peutic, preventive, and diagnostic in nature
(Table 1). Further, it seems the FDA’s defi-
nition is evolving. Historically, the FDA has
regulated biologics through CBER.
Therefore, any agent regulated by CBER
could be considered a “biological product.”
However, there have been exceptions (eg,
insulin), and the responsibilities of CBER
and CDER are in the process of changing.
Regulation of all “biologics” is transitioning
to CDER, except that “CBER will retain
authority over vaccines, blood, and blood
products, and a new office overseeing gene
therapies, somatic cell products, tissue-
based products, and other cutting-edge
developments.”45,46 Therefore, “biological
products,” depending on their exact type,
will be regulated by CDER and/or CBER,
making categorization based on CBER over-
sight moot. 

Without an adequate FDA definition, we
consulted industry and academic sources
(Table 1) including PhRMA and Tufts CSDD.
PhRMA’s definition is inadequate because it
relates to the method of production and does
not describe product characteristics. While
Tufts CSDD’s definition of “biopharmaceuti-
cal” is more reflective of the use of the term
“biological product” within industry, we
believe its use of “biological” in the definition
is circular. Furthermore, Tufts CSDD’s word-
ing “Any therapeutic biological compound”
does not differentiate novel “biological prod-
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ucts” that do not fit the traditional connota-
tion of the word “drug.”47

Therefore, we developed our own definition
for the term “biopharmaceutical.” We chose
this term rather than “biological product” or
“biological” because of our focus on thera-
peutics as opposed to including diagnostics
and preventive vaccines. We defined biophar-
maceutical as follows: Biopharmaceutical—
Any biology-based therapeutic that
structurally mimics compounds found
within the body. This includes recombinant
proteins, monoclonal and polyclonal anti-
bodies, peptides, antisense oligonucleotides,
therapeutic genes, and certain therapeutic

vaccines. This definition is a modified ver-
sion of the Tufts CSDD’s definition of “bio-
pharmaceutical,” which also takes into
account ongoing changes at the FDA. Some
language is substituted in place of the term
“biological” to avoid confusion with the legal-
ly defined term “biological product.” The
legal definition of “biological product” is
defined in section 262 of the Public Health
Services Act. This term dates back to legisla-
tion written in 1912, and in this legislation it is
never explicitly defined.48 In addition to bio-
pharmaceutical, we also employed definitions
for “chemical” and “other-biologic” to classify
agents in development (Table 2).
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Table 1. Summary of Relevant Terms Defined by Organization

Source Term Relevant Definition

FDA Biological products “Biological product means any virus, therapeutic serum, toxin, antitoxin, 
or analogous product applicable to the prevention, treatment, or cure of 
disease or injuries of man.”44

The FDA differentiates New Drugs New Drugs: The term “New Drug” is defined in Federal Food, Drug, and
novel therapeutics as Cosmetic Act45

either “Biological “(p) The term ‘’new drug’’ means:
products” or “New Drugs,” (1) Any drug (except a new animal drug or an animal feed bearing or
regulated in the past by containing a new animal drug) the composition of which is that such drug is 
CBER and CDER, respec- not generally recognized, among experts qualified by scientific training and
tively. This is evolving experience to evaluate the safety and effectiveness of drugs, as safe and
currently. effective for use under the conditions prescribed, recommended, or suggested 

in the labeling thereof, except that such a drug not so recognized shall not be 
deemed to be a ‘new drug’ if at any time prior to the enactment of this Act 
it was subject to the Food and Drugs Act of June 30, 1906, as amended, and
if at such time its labeling contained the same representations concerning the 
conditions of its use; or 

(2) Any drug (except a new animal drug or an animal feed bearing or containing
a new animal drug) the composition of which is such that such drug, as a
result of investigations to determine its safety and effectiveness for use under
such conditions, has become so recognized, but which has not, otherwise than 
in such investigations, been used to a material extent or for a material time
under such conditions.”

Tufts Biopharmaceutical “Biopharmaceutical: Any therapeutic biological compound, including
CSDD recombinant proteins, MAbs, polyclonal antibodies, antisense oligonucleotides, 

therapeutic genes, and recombinant and DNA vaccines.”46

New Chemical “NCE: New Chemical Entity. Any new molecular compound not previously 
Entity approved for human use in the United States, excluding diagnostic agents, 

vaccines, and other biologic compounds not approved by the FDA’s Center for 
Drug Evaluation and Research (CDER). Also excluded are new salts, esters, and 
dosage forms of previously approved compounds.”46

CBER indicates Center for Biologics Evaluation and Research; CDER, Center for Drug Evaluation and Research; CSDD, Center for the
Study of Drug Development; FDA, US Food and Drug Administration.
Sources: References 44-46.



Characteristics of the Late-stage
Biopharmaceutical Pipeline 

As of April 2003, there were 102 unique
biopharmaceuticals in late-stage develop-

ment in the United States. These agents are
targeting 156 late-stage indications in 36 dis-
ease categories. Eighty-six manufacturers are
developing these agents (certain biopharma-
ceuticals are in development by 2 partnering
manufacturers, each of which was counted as
a distinct manufacturer).

Of these biopharmaceuticals, 25 (25%)
are already FDA-approved for other indica-
tions. These 25 represent 37 (24%) of the
156 indications under development. There
were only 26 (25%) biopharmaceuticals with
2 or more late-stage indications under devel-
opment. However, these 26 agents are tar-
geting a combined 83 (53%) indications. 

There were 18 (18%) biopharmaceuticals,
representing 21 (13%) indications, which
had completed a Phase 3 trial(s) for an unap-
proved indication. All others had completed
a Phase 2 trial(s) or were currently under-
going a Phase 2/3 or Phase 3 trial(s). 

Therapeutic proteins, antibodies, and
peptides make up approximately 88% of the
biopharmaceutical pipeline (Table 3). 

Cancer is the most common disease cate-
gory target for biopharmaceuticals (including
both primary therapy and supportive care
applications) (Table 4). There are 30 (29%)
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Table 3. Biopharmaceutical Categories

Biopharmaceuticals Indications

Category* No. % No. %

Therapeutic Protein 40 39 59 38

Antibody† 25 25 50 32

Peptide 24 24 29 19

Nucleotide-Based‡ 7 7 12 8

Therapeutic Vaccine 6 6 6 4

*Categories were determined through a variety of sources. However, the
manufacturer’s own terminology was used before deferring to other sources.
†Includes monoclonal antibodies and antibody fragments.
‡Includes DNA- and RNA-based antisense oligonucleotides.

Table 2. Therapeutic Agent Classes

Category Definition Examples

Biopharmaceutical Any biology-based therapeutic that structurally Recombinant proteins, monoclonal and polyclonal
mimics compounds found within the body. antibodies, peptides, antisense oligonucleotides, 

therapeutic genes, and certain therapeutic vaccines. 

Chemical Agents produced through chemical synthesis. Small-molecule receptor antagonists and agonists, 

other small molecules based on chemical synthesis.

Other-Biologic Any biologic that is not a biopharmaceutical, Adenovirus-based gene therapy, blood-transfusion
as defined above. Certain biologics, although systems, autologous stem-cell therapy, fibrin glues,
given therapeutically, are not like typical autologous wound-healing products.
“pharmaceuticals.” That is, they are ill 
characterized or are an amalgamation of 
different factors and/or proteins and/or other 
biological molecules whose exact amount, 
purity, and ratio are not known. Most 
autologous products, derived from blood or 
other sources, fit this characterization. This 
category of agents will fall within CBER’s 
revised regulatory authority.

CBER indicates Center for Biologics Evaluation and Research.



cancer-related biopharmaceuticals in late-
stage development for 62 (40%) indications.
The next largest disease category targeted by
biopharmaceuticals is infection with 9 (9%)
biopharmaceuticals representing 13 (8%)
indications. We determined 34 other disease
categories targeted by the biopharmaceuti-
cals in late-stage development, each of which
represents less than 8% of the biopharma-
ceuticals in development and less than 5% of
indications. Notably, depending on the strin-
gency of the definition, from 20% to 30% of
agents and from 15% to 20% of indications
target immune-mediated inflammatory dis-
orders (IMIDs), which represent a significant
clinical and economic burden.49 IMIDs are “a
group of diseases that involve an immune
response that is inappropriate or excessive,
and is caused, signified, or accompanied by
dysregulation of the body’s normal
cytokine milieu.”49 Examples of IMIDs
include rheumatoid arthritis, Crohn’s disease
and ulcerative colitis, type 1 diabetes melli-
tus, multiple sclerosis, psoriasis and psoriat-
ic arthritis, and autoimmune hepatitis.49

Nearly 90% of the biopharmaceuticals
(and more than 90% of target indications)
require administration via injection or infu-
sion and nearly 70% (representing nearly
75% of indications) will require administra-
tion by a healthcare provider, based on route
and frequency of administration and dura-
tion of therapy (Table 5). Approximately 31%
of agents are likely to be patient/caregiver
administered.

There are 45 (44%) biopharmaceuticals
representing 81 (52%) indications that are
intravenously administered by a healthcare
provider (Table 5). Although 33% of biophar-
maceuticals are subcutaneously adminis-
tered, nearly one third of these are likely to
require administration by a healthcare
provider because they will be administered
in an acute-care setting or are infrequently
administered (thus, patients/caregivers are
not likely to be trained to self-administer).

Twenty-six of the 36 disease categories
have 1 or more biopharmaceuticals and
indications that require healthcare pro-
vider administration and more than half of
all disease categories have 1 or more of
each requiring intravenous (IV) administra-
tion. Of note, of the 30 biopharmaceuticals
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Table 4. Disease Targets

Biopharmaceuticals*   Indications

Target No. % No. %

Cancer 30 29 62 40

Infection 9 9 13 8

HIV 7 7 7 4

Crohn’s disease 6 6 6 4

Dental-related 6 6 6 4

Diabetes 6 6 6 4

Rheumatoid arthritis 5 5 6 4

Multiple sclerosis 4 4 5 3

Cardiovascular 4 4 4 3

Growth disorders 3 3 3 2

Psoriasis 3 3 3 2

Human papillomavirus 2 2 4 3

Allergies 2 2 2 1

Fabry’s disease 2 2 2 1

Hepatitis B 2 2 2 1

Macular degeneration 2 2 2 1

Renal disease 2 2 2 1

Thrombosis 1 1 3 2

Ankylosing spondylitis 1 1 1 1

Autism 1 1 1 1

Blood disorder 1 1 1 1

Chronic fatigue 1 1 1 1

Dupuytren’s disease 1 1 1 1

Hepatitis C (HCV) 1 1 1 1

HCV+HIV 1 1 1 1

Immune deficiency 1 1 1 1

Infertility 1 1 1 1

MPS I 1 1 1 1

Obesity 1 1 1 1

Osteoporosis 1 1 1 1

Pulmonary disease 1 1 1 1

Renal transplant 1 1 1 1

Sjögren’s syndrome 1 1 1 1

Smallpox vaccine complications 1 1 1 1

Stroke 1 1 1 1

Ulcerative colitis 1 1 1 1

*Biopharmaceuticals targeting more than 1 disease are counted once for
each disease. The percentage listed is based on a total of 102 unique bio-
pharmaceuticals.
HIV indicates human immunodeficiency virus; MPS I, mucopolysacchari-
doses (Hurler syndrome).



targeting a cancer indication, 29 are health-
care provider administered and 18 of these
are intravenously administered. Of the 62
cancer indications, 58 are being targeted by
agents that are administered by healthcare

providers (45 of which are intravenously
administered).

Although there are numerous settings of
administration possible for certain agents, it
was determined that more than 60% (63
biopharmaceuticals for 102 indications)
probably will be administered primarily in
ambulatory care settings by healthcare pro-
viders (Table 6).

Late-stage biopharmaceuticals would affect
at least 22 distinct physician specialties
(Table 7). It was determined, based on indi-
cation, administration, and dosing that
medical oncologists and hematologist/oncolo-
gists, primary care physicians (including
general and family practitioners, internal
medicine specialists, and osteopaths), and
rheumatologists would be the physician spe-
cialties most likely to prescribe or adminis-
ter biopharmaceuticals in late-stage
development (assuming commercialization). 

Of importance was that all 22 physician
specialties have at least 1 biopharmaceutical
and 1 indication that required healthcare
provider administration, 14 of which have 2
or more of each. Cardiologists, infectious
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Table 5. Administration

Total Healthcare Provider Administered Patient/Caregiver Administered

Biopharmaceuticals Indications Biopharmaceuticals Indications Biopharmaceuticals Indications
Primary
Administration* No. % No. % No. % No. % No. % No. %

Intravenous† 45 44 81 52 45 64 81 70 0 0 0 0

Subcutaneous 34 33 48 31 10 14 18 16 24 75 30 73

Topical 7 7 7 4 4 6 4 3 3 9 3 7

Intramuscular 4 4 5 3 4 6 5 4 0 0 0 0

Inhaled 3 3 3 2 1 1 1 1 2 6 2 5

Intra-arterial 2 2 2 1 2 3 2 2 0 0 0 0

Intraperitoneal 2 2 2 1 2 3 2 2 0 0 0 0

Portable pump 1 1 4 3 0 0 0 0 1 3 4 10

Injection into tissue 1 1 1 1 1 1 1 1 0 0 0 0

Intradermal 1 1 1 1 1 1 1 1 0 0 0 0

Lozenge 1 1 1 1 0 0 0 0 1 3 1 2

Oral 1 1 1 1 0 0 0 0 1 3 1 2

Total 102 156 70 115 32 41

*Certain agents could be healthcare provider and patient/caregiver administered. Agents were categorized based on the likely primary
mode of administration.
†Intravenous includes any intravenous infusion, injection, or bolus.

Table 6. Administration Settings

Biopharmaceuticals† Indications†

Settings* No. % No. %

Ambulatory care 63 62 102 65

Patient/caregiver 32 31 41 26

Hospital inpatient 21 21 27 17

*Ambulatory care settings include the physician office, hospital outpatient
department, home care via a healthcare provider, and specialty centers (eg,
dialysis center, ambulatory surgical center, etc). Patient/caregiver refers to
administration without the need for a healthcare provider. Hospital inpa-
tient setting refers to therapies administered to admitted patients. 
†Certain biopharmaceuticals (and their indications) could be administered
in more than 1 setting and are counted once for each relevant setting. The
percentage listed is based on 102 biopharmaceuticals and 156 indications.



disease specialists, and rheumatologists
would be most affected, outside of medical
oncologists and hematologist/oncologists.
Nearly three fourths of the 22 specialties
would be affected by agents and indications
that require IV administration.

Biopharmaceuticals and indications
were segmented into 4 categories for dura-
tion of therapy: acute, short-term, interme-
diate-term/intermittent, and chronic (Table
8). We excluded cancer-related biopharma-
ceuticals and indications from this piece of
the analysis because therapy is too variable
for these criteria to be meaningful. Cancer
therapy may be administered in a number
of cycles over varying periods of time, and
continued use is dependent on the specific
characteristics of the malignancy and the
response to therapy. Excluding those that
are cancer-related, 60% of biopharmaceuti-
cals and 54% of indications will require
chronic therapy, and another 15% of bio-
pharmaceuticals will require intermediate-
term/intermittent therapy. 

DISCUSSION

In this study, “biopharmaceutical” was
defined to address a lack of clarity, consis-
tency, and comprehensiveness in the com-
monly used terms “biologic,” “biological,”
“biopharmaceutical,” and “bio-engineered”
or “biotechnology” or “biotech” or “bio-
genetic” (drug). Our definition of biopharma-
ceutical—and biology-based therapeutic that
structurally mimics compounds found within
the body—is a practical and unambiguous
definition that allowed us to characterize the
late-stage biopharmaceutical pipeline. 

In the United States as of April 2003,
there were 102 unique biopharmaceuticals
in late-stage development targeting 156 indi-
cations in 36 disease categories. The
pipeline reveals that there are a significant
number of biopharmaceuticals in develop-
ment, targeting a wide range of diseases,
affecting many physician specialties, requir-
ing primarily healthcare provider adminis-
tration, frequently on a chronic basis.

Based on industry statistics, it would be
expected that 96% of line extensions and
74% of new entities in Phase 3 trials would

be approved by the FDA within approxi-
mately 3 to 4 years.12,13,19 Applying these
percentages to our findings, up to 81 bio-
pharmaceuticals for 123 indications may be
approved within the next 4 years. 

The breadth and characteristics of the
biopharmaceutical pipeline has significant
implications for the healthcare industry, and
audiences must prepare for a wide range of
clinical, administrative, delivery, and eco-
nomic issues.

There are numerous examples of biophar-
maceuticals that have drastically altered dis-
ease treatment when used in appropriate
patients, such as: erythropoietin for ane-
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Table 7. Physician Specialty Ties Likely to Be Affected

Specialty Biopharmaceuticals* Indications

Med Onc & Hem/Onc† 30 62

Primary Care‡ 13 13

Rheumatology 11 14

HIV 7 8

Infectious Disease 7 8

Cardiology 7 7

Neurology 5 6

Endocrinology 5 5

Obstetrics/Gynecology 4 6

Dentist 4 4

Gastroenterology 4 4

Pulmonology 4 4

Dermatology 3 3

Nephrology 2 2

Ophthalmology 2 2

Oral Surgery 2 2

Hand Surgery 1 1

Hematology 1 1

Orthopedics 1 1

Pediatrics 1 1

Pediatric Psychiatry 1 1

Transplant Surgery 1 1

*Certain biopharmaceuticals could be administered by a number of
physician specialties and are counted once for each relevant specialty.
†Medical oncology and hematology/oncology.
‡Includes general and family practitioners, general internal medicine
specialists, and osteopaths.



mia,21 filgrastim for neutropenia,22,23 the
interferon alfas for hepatitis C,24 the TNF-
alpha antagonists for rheumatoid arthri-
tis,6,9,10,33,35 infliximab for Crohn’s disease,50

rituximab for NHL,27 trastuzumab for breast
cancer29,30 and enzyme replacement therapy
for Gaucher’s disease.31,32

Despite the many examples of break-
through biopharmaceuticals, the question
payer and provider audiences are increas-
ingly asking is, Which patients are appropri-
ate for therapy? This question is even more
difficult to answer because biopharmaceuti-
cals have novel profiles. Two relevant exam-
ples are etanercept and alefacept. Etanercept
is indicated for the treatment of patients with
moderately to severely active rheumatoid
arthritis, as monotherapy or in combination
with methotrexate.51 Etanercept is widely
used as monotherapy for the treatment of
rheumatoid arthritis but has not shown sta-

tistically significant superiority to metho-
trexate monotherapy in ACR 20, ACR 50, or
ACR 70 at 1 year or longer in any of its
clinical trials51-53; however other biophar-
maceuticals used in combination with
methotrexate have shown statistically signif-
icant superiority to standard therapy over
the long term.54,55 More important, the aver-
age monthly cost of etanercept is more than
15 times that of Rheumatrex®.33 Thus, are
there patients for whom etanercept
monotherapy is warranted if methotrexate
monotherapy is an option? Another relevant
example is alefacept, which is indicated for
the treatment of adult patients with moder-
ate to severe chronic plaque psoriasis who
are candidates for systemic therapy or pho-
totherapy.56 The question with alefacept is,
should all patients be treated until all
plaques clear and, because plaques reap-
pear eventually upon therapy discontinua-
tion, should patients receive therapy for
the rest of their lives at any sign of plaque?
The data from clinical studies do not answer
this question, yet the answer has signifi-
cant ramifications if therapy is chronic and
continuous.

Development of appropriate medical and
pharmacy policy that allows, or even
encourages, access for appropriate patients
but limits the potential for misuse or abuse
is particularly important for biopharmaceu-
ticals because of their unique profiles and
costs. Managed care audiences, in particular,
are already struggling with issues such as
benefit design, utilization management
(using tools such as education, prior author-
ization, managed injectable programs
including the use of specialty pharmacy
providers, disease management, and site(s)
of care management), and patient and
provider financial exposure and overall costs
(which has resulted in rapidly rising premi-
ums to customers).18,41-43

Issues such as patient compliance, persis-
tency and discontinuation are extremely
important for biopharmaceuticals. Because
many target diseases, as found in our
research, are chronic and progressive and
because biopharmaceuticals will often
require chronic administration, payers
know that a high level of compliance and
persistency is necessary for maximum
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Table 8. Duration of Therapy (Excluding Cancer-related
Biopharmaceuticals and Indications*)

Biopharmaceuticals‡ Indications‡

Duration† No. % No. %

Acute 22 31 28 30

Short-term 5 7 7 7

Intermediate-term/intermittent 11 15 13 14

Chronic 43 60 51 54

*Cancer-related biopharmaceuticals and indications were excluded from
this piece of the analysis because therapy is too variable for these criteria to
be meaningful. 
†Acute is defined as therapy administered as a single dose or for an emer-
gent condition (eg, an infection) requiring a short fixed course of therapy
(ie, less than a few weeks). Short-term is defined as therapy administered for
less than 6 months. Intermediate-term/intermittent is defined as therapy
administered for longer than 6 months for a defined period of time (ie, not
chronic), as well as therapy administered in intermittent doses or cycles
which could extend for longer than 6 months, but not continuously or
chronically. Chronic is defined as therapy administered for the duration of
the disease, usually life-long. For many newer agents, it is difficult to deter-
mine if life-long chronic therapy will be required because long-term data
are unavailable. However, the assumption is that certain of these will be
administered on a continuous basis for years. 
‡Certain biopharmaceuticals fall within more than 1 of the categories of
durations of therapy and are counted once for each relevant duration cate-
gory. The percentage listed is based on 72 biopharmaceuticals and 94 indi-
cations (which are the totals less those cancer-related).



value.18,41-43 Payers are actively taking steps
to ensure continuation of therapy for bio-
pharmaceuticals through combinations of
education, drug utilization review, side
effect management, risk management triage,
improved provider and coordinator access,
dosage customization and financial inter-
ventions.18,41-43

Certainly, the existing and anticipated
future costs are major impetuses for the
increased awareness and anxiety surround-
ing biopharmaceuticals.18,41-43,57 In our study,
the 25 biopharmaceuticals that are already
commercially available had 2002 US sales of
more than $8 billion (based on company
reported sales). The moving annual total US
“biotech market” from June 2001 to June
2002 totaled more than $16.5 billion58 and is
expected to at least double by 2005.59

According to pharmacy benefit management
firm, Medco Health Solutions, spending on
“biotech and specialty drugs” rose 40% in
2002 among its 63 million clients.57 The
pharmacy benefit management firm
AdvancePCS reports that “specialty pharma-
cy” serves 1% of patients but consumes one
third of total costs.59 The most significant
conditions and therapeutic classes making
up “specialty pharmacy” include cancer,
HIV, alpha interferons, blood modifiers, beta
interferons, hemophilia, IVIg, infertility, and
Gaucher’s disease.59,60 IMS reports that the
estimated size of the “specialty pharmaceu-
tical marketplace” was approximately $35
billion in 2002 and is growing at an annual
rate of 20%.43 The per patient cost of “spe-
cialty pharmaceuticals” is often cited as at
least between $1000 and $2000 per
month,18,57 and may average $71 600 annu-
ally per case.59 While the category “specialty
pharmacy” typically groups a wide range of
premium-priced injectables and infusibles,
a significant proportion, or perhaps a major-
ity, are biopharmaceuticals.

There is evidence that breakthrough ther-
apies have, and pipeline biopharmaceuticals
will, result in reductions in mortality, mor-
bidity and total medical spending.61,62 Of
course, this is not the case for every product,
or in every disease.63 Over the short term,
breakthrough therapies tend to introduce
more new costs than replace existing costs
to a healthcare system focused on short-

term economics, prompting third-party pay-
ers to implement access and utilization lim-
itations.63 Payers are increasingly aware of
the financial impact of biopharmaceuticals
as a group and individually, and this will
likely continue as the late-stage pipeline
matures.18,41-43,57-59 Unfortunately, there is
not a simple answer to whether drug costs
uniformly increase or decrease total costs as
such an assessment must be based on indi-
vidual products for specific types of patients,
disease states, and payer and provider sys-
tems.63

The biopharmaceutical pipeline is robust
and, because of its characteristics, is unlike-
ly to make medical and pharmacy decision
making easier. However, existing and evolv-
ing tools can significantly impact the deliv-
ery of high-quality care in an efficient
manner.

Study Limitations

There are potential limitations to our
study. First, while we believe our therapeu-
tic categories (biopharmaceutical, chemi-
cal, and other biologic) incorporate all
therapeutics, there were groups of agents
and specific agents that did not fit perfect-
ly into 1 or more of our categories. For
groups of agents and specific agents that
did not fit easily into (or out of) our defini-
tion of biopharmaceutical, we used our best
judgment. For example, we do not believe
that certain hormone therapies (eg, testos-
terone and estrogen replacement used for
therapeutic intent) are “biopharmaceuti-
cals” because of their method of produc-
tion. However, one could make the case for
classifying them as biopharmaceuticals
because they duplicate a molecule found in
the body. Second, because of the vast
amount of information, much of which con-
flicted, it is possible that certain biophar-
maceuticals appropriate for inclusion may
have been missed. Third, categorizing
agents in some of our classification
schemes (in particular, who would adminis-
ter the product, the setting of administra-
tion, and the duration of therapy) required
best judgment. For example, an agent
administered intramuscularly may be
healthcare provider or patient adminis-
tered. We relied on the frequency of dosing
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and duration of therapy to categorize such
products. 

Future Research

It would be interesting to analyze ap-
proved biopharmaceuticals according to
similar criteria to determine if there are sig-
nificant differences between those marketed
versus those in the pipeline. 

Additionally, it would be valuable to
determine the cost of currently marketed
biopharmaceuticals as a means of more
exactly assessing the financial impact of the
pipeline on various audiences.

While it may be useful to analyze the
early-stage to mid-stage biopharmaceutical
pipeline along the characteristics we iden-
tified, there is generally not enough infor-
mation concerning biopharmaceuticals’
specific profiles to be meaningful in many
of our categories.

Lastly, our definition of “biopharmaceuti-
cal” does little to clarify the growing category
of agents, whether therapeutic, diagnostic, or
preventive, included in the category of “spe-
cialty pharmacy.” Specialty pharmacy often
refers to premium-priced agents that require
injection or IV administration, whether by
the patient/caregiver or by a qualified
provider (eg, physician).41-43,57,59,60 For private
payers in particular, defining specialty phar-
macy and identifying agents that fall within
the category may be more meaningful from
an operations perspective. At this time, how-
ever, the types and numbers of agents that
are included in specialty pharmacy vary sig-
nificantly, and specialty pharmacy may be
too immature to define and characterize it
meaningfully across industry.41-43,57,59,60
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