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The Many “Small COPDs”*
COPD Should Be an Orphan Disease
Stephen I. Rennard, MD, FCCP; and Jørgen Vestbo, DrMedSci

COPD is one of the most common causes of morbidity and mortality. Perhaps paradoxically, COPD
also should be an orphan disease. Importantly, this could advance the development of treatments for
COPD. There are two criteria for orphan status in the United States. Most widely known is the
criterion of < 200,000 affected individuals; however, secondarily, is the impossibility for development
costs to be recovered during the patent life of a product. COPD should qualify for the first criterion
if the various conditions that comprise COPD are regarded separately. The subphenotyping of COPD
into separate groups based on mechanism sets the stage for the rational development of therapeutics.
In addition, many candidate treatments may alter the natural history of COPD. Testing them,
however, will require large studies for a duration that will compromise the commercial life of any
resulting product. Orphan status, therefore, could facilitate the development of treatments for both
phenotypic subsets of COPD patients as well as aid the development of agents to alter the natural
history of the disease. Post-drug approval regulations could require that agents approved under the
orphan provisions are prospectively monitored, assuring that rigorous longitudinal data are gener-
ated. This approach could encourage the pharmaceutical industry to stratify studies based on a more
detailed characterization of study subjects at baseline, thus approaching “many small COPDs” instead
of a single large and heterogeneous COPD. This strategy may help to address the increasing burden
that COPD presents and for which no novel clinical class of treatment has been introduced for 30 years.

(CHEST 2008; 134:623–627)
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COPD is epidemic. It is currently the fourth
leading cause of death in the United States

affecting perhaps 24 million people, half of whom

are undiagnosed.1 Its prevalence worldwide is in-
creasing, and it is estimated that it will become the
third leading cause of death in both the United
States and the world as a whole by the year 20202.
Nevertheless, according to the current criteria,
COPD should be considered an orphan disease. A
similar approach could be taken with many common
clinically defined disorders; however, only COPD
will be addressed here. Importantly, such an ap-
proach could lead to the development of more
specific and more effective treatments, and could
potentially make them available at reduced costs
compared to other newly introduced drugs.

Rationale for Orphan Drug Status

The US Food and Drug Administration (FDA) has
defined two criteria, either of which qualifies a drug
as an orphan.3 These are as follows:

1. “. . . the disease or condition for which the drug
is intended affects fewer than 200,000 people
in the United States . . . . ” and
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2. “. . . for a drug intended for diseases or
conditions affecting 200,000 or more people
. . . . there is no reasonable expectation that
costs of research and development can be
recovered by sales of the drug in the United
States.”

Similar criteria have been implemented in the
European Union.4 We would argue that treatments
for COPD could qualify by both criteria, either of
which is sufficient for COPD to be regarded as an
orphan disease. This reclassification could be an
effective strategy to address this major public health
problem, and, at the same time, could potentially
help to contain heath-care costs.

Criterion 1 and the Importance of
Small Subsets

While COPD affects far more than 200,000 people
in the United States, COPD is not a disease in the
narrow sense that tuberculosis is. COPD is defined
on the basis of a single physiologic parameter, re-
duced expiratory airflow.5 In this regard, COPD is
more like “fever.” Not so long ago, a great variety of
diseases would have been classified as a fever,
including tuberculosis, plague, Hodgkin disease, and
familial Mediterranean fever, among a very large
group of diseases, many of which are rare and now
qualify as orphan conditions. Without doubt, fevers
are more heterogeneous than COPD. Nevertheless,
COPD is an extremely heterogeneous disorder. Cur-
rent concepts suggest that it results from the com-
plex interactions of many genetic factors, most of
which remain undefined, that interact with many
environmental factors, the most of important of
which is cigarette smoking. This etiologic and mech-
anistic heterogeneity creates both opportunities and
problems for the development of rational therapies.
For example, inflammation likely plays a key role in
the development of COPD. However, in COPD
patients, there are several different inflammatory
responses that vary qualitatively and quantitatively; it
is likely that there are many pathways for their
pathogenesis.6 Many mechanistically based interven-
tions, therefore, are reasonable. Unfortunately, it
seems plausible that most will be dramatically effec-
tive for a subset of COPD patients, but useless (or
worse) for others. The classification of COPD, or at
least the determination of definable subsets of
COPD patients who share common mechanistic
pathways that would be appropriate for a specific
intervention as an orphan disease, is appropriate to
address this problem.

This line of thinking is not entirely novel. The only
specific genetic disorder that unambiguously causes

COPD is �1-antitrypsin (�1AT) deficiency, which
accounts for about 2% of cases of emphysema in the
United States.7 Importantly, the only criterion that is
used to define this subset of patients is a biomarker,
the �1AT level. The clinical features of COPD,
which can be characteristic of �1AT, are not useful in
this regard as they represent a continuum that
overlaps and merges with the remainder of the
COPD population (and healthy population). Based
on this biomarker, �1AT replacement therapy has
been approved by the FDA under the Orphan Drug
Act. How many subsets of COPD might be recog-
nizable as tractable clinical entities and how many of
them may affect � 200,000 individuals in the United
States remains to be defined. Nevertheless, it seems
likely that many genetic diseases that are less com-
mon than �1AT deficiency would qualify. In addi-
tion, there is a large number of biomarkers other
than �1AT as well as clinical features that could be
used to segregate COPD patients8,9 that may also
meet the criterion for orphan status.

An interesting example of the potential to define
orphan subsets of COPD patients is offered by the
recent evaluation of anti-tumor necrosis factor anti-
bodies. Two trials were initiated. In the first trial,
COPD patients who were defined based on FEV1
were assessed. The results were clear. No clinical
benefit was found for the active antibody, either
compared to placebo or to the subject baseline.10 A
suggestion of benefit was observed in the subset of
subjects who were cachectic, but the study was not
powered to draw conclusions about this group. Be-
cause it was plausible that cachectic individuals
might particularly benefit from anti-tumor necrosis
factor antibody treatment, a separate parallel study
was conducted, but unfortunately enrolled very few
subjects and was terminated. The subset of cachectic
COPD patients, depending on its definition, might
qualify as an orphan group. As cachexia has a particu-
larly poor prognosis in COPD patients, approval under
orphan status could make a potentially life-saving
therapy available that would be otherwise impossible
to register.

Approval of a drug under orphan status can also
facilitate further evaluation of the drug. The ap-
proval of the �1AT biomarker, for example, was
contingent on the establishment of a registry data-
base. This provided important longitudinal infor-
mation in individuals receiving and not receiving
replacement therapy. Postmarketing requirements for
the use of an orphan product, however, could also
include proscribed diagnostic studies. A registry data-
base can provide important information on the
effect of a novel medication through observational
studies. Although not as compelling as prospectively
randomized and controlled studies, carefully conducted
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observational studies of defined interventions have the
potential to provide information of tremendous impor-
tance for a relentlessly progressive disorder such as
COPD.11

Criterion 2 and “Expensive” Studies of
COPD Natural History

COPD as currently defined is not rare, and there
is a legitimate rationale to group COPD patients
together. While many different genetic and environ-
mental factors, the most important of which is
cigarette smoking, and clinical features of COPD can
vary dramatically from patient to patient, some fea-
tures, such as the progressive loss of lung function,
are common. A treatment that would slow this progres-
sion of the disease could benefit a very large number of
patients. However, according to criterion 2, even if
such a treatment benefited all COPD patients, COPD
should probably still be regarded as an orphan disease.

The reason for this seeming contradiction is the
fact that a disease also qualifies for orphan status if
there is “no reasonable expectation that the costs of
research and development. . . can be recovered from
sales of the drug in the United States.”3 This should
apply to treatments targeting disease progression in
COPD patients. The progression of COPD is cur-
rently measured by a decline in expiratory airflow,
specifically by a decrease in FEV1. Fortunately for
the COPD patient, and unfortunately for the devel-
opers of potential COPD treatments, the rate at
which the FEV1 is lost is slow and variable.
Although the rate increases with age, it averages about
60 mL/year in patients who have a current diagnosis of
COPD, but is much less in undiagnosed patients who
nevertheless experience increased mortality. This rate
of decline in FEV1 contrasts with a rate of 25 to 30
mL/year in healthy individuals.12 While the FEV1 is the
best measure of airflow, the variance in the measure is
55 mL, at best. The measurement of FEV1 is a highly
mature technology, and it is unlikely that this variance
will improve. As a result, any clinical trial designed to
improve the rate of decline in lung function will require
a large number of subjects who are followed up for
relatively long periods of time. Anthonisen et al13

calculated that an intervention that reduced the in-
creased rate of decline in COPD patients by 50% (ie,
an improvement of 20 mL/year) would require 2,000 to
2,400 patients to be followed up for at least 3 years.
Smaller improvements would require even larger
and/or longer studies. These large sample size esti-
mates apply to any intervention designed to alter the
rate of FEV1 decline.

Smaller improvements, however, could be lifesav-
ing. At the end stage of the disease, the rate of FEV1
loss might be as much as 100 mL/year. Thus, as a

conservative estimate, a saving of 100 mL could be
estimated to be a gain of a year of life expectancy.
This estimate, interestingly, is similar to that ob-
served following lung volume reduction surgery.
With this assumption, a gain of 5 mL/year, over a
50-year time frame would be 250 mL and might
mean an additional 2.5 years of life. The application
of such an intervention, of course, would require the
early diagnosis of COPD, which is readily practicable
with routine spirometry. In 1990, Anthonisen et al13

estimated the cost of a trial powered to observe a
20-mL benefit in the progression of FEV1 as the end
point to be $15 to $20 million plus drug costs in
1991, and this estimate seems extremely optimistic.
Two current trials14,15 in COPD patients that have
assessed similar numbers of patients over similar
time frames and their costs are likely to exceed the
estimate of Anthonisen et al13 by a factor of 10.
Treatments that had smaller benefits, though impor-
tant, would be much more expensive. As a result of
these unforgiving numbers, the development of
treatments to mitigate the progression of COPD
would likely cost many times that of the billion
dollars currently required to bring a drug to market.

The sales of a drug to a population of tens of
millions for decades would be very large. However, a
minimum duration for a study of the progression of
FEV1 decline is 3 years. This is the duration that
would be required for dose ranging in phase 2 and
would be required again in phase 3. This long
duration of COPD trials would cut seriously into the
patent life of any drug that is brought to market.
Thus, even though there might be a large and
potentially lucrative market, the long duration re-
quired for clinical trials of COPD progression make
the expectation that the costs of research and devel-
opment could be recovered by the company that
made the investment less reasonable. One way to
address this problem would be to extend the patent
life for drugs that are developed for this indication.
However, the Orphan Drug Act is already in place to
address this need. An alternative strategy, to develop
an outcome measure that requires smaller studies or
shorter study durations, is also possible. In this context,
other parameters of COPD also progress. While none
have yet been used as measures of disease progression
for the purpose of drug registration, emphysema quan-
tification by CT scan may have utility in this regard.
Whether it will facilitate the evaluation of novel thera-
pies is, as yet, undefined.

Orphan Status and the
Pharmaceutical Industry

Orphan status should not be a way for pharmaceu-
tical companies to reap a windfall by sidestepping
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regulatory rules. Rather, by complying with the
current rules and by resetting financial expectations,
pharmaceutical companies could introduce many
new products and benefit in new ways while at least
potentially lowering pharmaceutical costs.

Current drug development practice5,16 regards
COPD as a single entity. It is a large market, and
subjects for trials can be readily identified using
well-established criteria. Pharmaceutical companies
are attracted to COPD, at least in part, because of
the large size of this market. Unfortunately, going for
a “blockbuster” in this market has not resulted in a
novel treatment. The only therapies that have been
developed and approved for the treatment of COPD
as a whole are ones that have a measurable effect,
over relatively short time frames, on the defining
feature of the overall syndrome (ie, airflow limitation
as measured by FEV1). Increasingly large stud-
ies14,15,17 have been carried out with existing thera-
pies including exacerbations and quality of life as end
points. Despite demonstrating benefits on these end
points, these large trials have taught us disappoint-
ingly little about disease mechanisms or about which
patients with COPD are likely to benefit from
intervention. As a result, there is little for the
clinician to do but to treat all COPD patients similarly,
despite their marked clinical heterogeneity.

COPD as an orphan disease would mean that
pharmaceutical companies should reset their goals.
Rather than a few blockbuster treatments, the goal
should be many novel, but smaller, products. Inter-
estingly, the approval of treatments for orphan sub-
sets of the COPD population could help to reduce
the costs of new treatments. The Orphan Drug Act
makes treatments available based on safety and
plausibility (ie, efficacy is not required as a criterion
for approval). This should dramatically reduce both
the cost and the time required for bringing a novel
agent to clinical practice. In addition, further savings
are possible. At the present time, in the United
States, the major costs to a pharmaceutical company
are not those for research and development, but
those for marketing. Approval under an orphan
indication may also help to reduce those costs. For
example, for novel mechanistically based agents,
prescription could be limited to those individuals
who meet suitable diagnostic criteria, which would
also form the basis for a data registry. With a
narrowly defined therapeutic indication, promo-
tional activities, and their costs, can be strictly lim-
ited. In addition, the treatment of a relatively homo-
geneous group of subjects is likely to result in a
smaller number needed to treat in order to benefit a
patient, reducing the costs to payers associated with
patients who receive no benefit. Postmarketing data
collection and marketing activities are subject to

abuse by pharmaceutical companies. However, the
regulation of these activities is within the purview of
the FDA, which has the authority to enforce reme-
dies to assure compliance.

As an orphan disease, COPD would become an
attractive condition for relatively smaller companies
rather than a condition restricted to large pharma-
ceutical companies with resources to compete in
large markets. Large pharmaceutical companies also
would benefit because these companies, with many
promising compounds in their pipelines, would be
more likely to promote the progress of more drugs to
the marketplace.

Status as an orphan drug is granted by the FDA in
response to a specific application that is made on the
basis of the criteria noted above.3 The role of the
FDA is to be responsive. The proactive role must
come from those developing novel treatments. The
pharmaceutical industry, therefore, needs to em-
brace the concept of orphan drug development for
COPD and should integrate this approach into all
aspects of drug development from target definition,
drug discovery, and product development. In partic-
ular, rather than seeking blockbuster treatments, this
approach should foster a development program that
can exploit the cost of development and marketing
resulting in reduced costs for new therapeutic
agents. Pharmaceutical companies have already
shown an interest in viewing COPD as a group of
disease subgroups rather than one large disease, with
an example being the ongoing Evaluation of COPD
Longitudinally to Identify Predictive Surrogate End-
points (or ECLIPSE) study.18 Another way for phar-
maceutical companies to embrace the concept would
be to invest more in detailed patient characterization at
baseline in controlled trials, enabling stratified analyses
of these trials, either using the characteristics obtained
or by reanalysis once a better understanding of biomar-
kers defining disease subgroups is achieved.

The classification of COPD as an orphan disease
has some urgency. Understanding of the conditions
that comprise COPD has advanced to the point
where several dozen rational targets for therapeutic
intervention have been identified, and compounds
have been developed that potentially could impact
these targets. However, in order to respond to
exploit these opportunities, a revised view of COPD
is required to define COPD subgroups, to develop
relevant alternative biomarkers of disease progres-
sion, and to validate the targets already used for
developing novel compounds. Without orphan status,
it is unlikely that any of these goals can be achieved in
a reasonable time frame. The reclassification of COPD
as an orphan disease with a reorganization of the
paradigms required for drug development together
with a coordinated program of post-drug approval
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surveillance and controlled marketing would be a major
step forward in the campaign to address this disorder.

Summary

• Although COPD is extremely common, it should
qualify for orphan status for two reasons: the
condition is heterogeneous; and the various phe-
notypes of COPD likely represent specific condi-
tions that are relatively rare.

• COPD progresses sufficiently slowly that it is unre-
alistic for a company to recover the costs of a drug
designed to affect the natural history of the disease.

• The classification of COPD as a collection of
orphan diseases could facilitate the development
of more specific and more effective treatments.

This article has described the rationale and impact
of reclassifying COPD as an orphan disease. Such
a classification is realistic, both because COPD is a
heterogeneous collection of syndromes that share a
defining physiologic feature but differ in many re-
spects, and because COPD progresses very slowly,
making the cost of developing treatments to alter its
natural history prohibitive. Drs. Vestbo and Rennard
are pulmonary physicians with a long-standing inter-
est in COPD. Both have participated in many clinical
trials in COPD and have contributed to national and
international guidelines. Dr. Vestbo’s expertise is in
epidemiology and Dr. Rennard’s is in cell biology.
The arguments applied to COPD in this article could
be applied to many chronic, slowly progressive condi-
tions that, based on advances in biological and clinical
understanding, are now recognized as heterogeneous.

References
1 Mannino DM, Homa DM, Akinbami LJ, et al. Chronic

obstructive pulmonary disease surveillance: United States,
1971–2000. MMWR Surveill Summ 2002; 51:1–16

2 Murray CJ, Lopez AD. Alternative projection of mortality by
cause 1990–2020: global burden of disease study. Lancet
1997; 349:1498–1504

3 US Food and Drug Administration. The Orphan Drug Act (as
ammended). Available at: http://www.fda.gov/orphan/oda.htm.
Accessed July 16, 2008

4 EurLex. Regulation (EC) No 141/2000 of the European
Parliament and of the Council of 16 December 1999 on orphan
medicinal products. Available at: http://eurlex.europa.eu/
LexUriServ/LexUriServ.do?uri�CELEX:32000R0141:EN:
HTML. Accessed July 16, 2008

5 Pauwels RA, Buist AS, Calverley PM, et al. Global strategy for
the diagnosis, management, and prevention of chronic ob-
structive pulmonary disease: NHLBI/WHO Global Initiative
for Chronic Obstructive Lung Disease (GOLD) workshop
summary. Am J Respir Crit Care Med 2001; 163:1256–1276

6 Barnes PJ, Shapiro SD, Pauwels RA. Chronic obstructive
pulmonary disease: molecular and cellular mechanisms. Eur
Respir J 2003; 22:672–688

7 Needham M, Stockley RA. Alpha l-antitrypsin deficiency: 3.
Clinical manifestations and natural history. Thorax 2004;
59:441–445

8 Lee JS, Rosengart MR, Kondragunta V, et al. Inverse associ-
ation of plasma IL-13 and inflammatory chemokines with
lung function impairment in stable COPD: a cross-sectional
cohort study. Respir Res 2007; 8:64

9 Franciosi LG, Page CP, Celli BR, et al. Markers of exacer-
bation severity in chronic obstructive pulmonary disease.
Respir Res 2006; 7:74

10 Rennard SI, Fogarty C, Kelsen S, et al. The safety and
efficacy of infliximab in moderate-to-severe chronic obstruc-
tive pulmonary disease. Am J Respir Crit Care Med 2007;
175:926–934

11 Group GW. Grading quality of evidence and strength of
recommendations. BMJ 2004; 328:1490–1497

12 Anto JM, Vermeire P, Vestbo J, et al. Epidemiology of
chronic obstructive pulmonary disease. Eur Respir J 2001;
17:982–994

13 Anthonisen N, Connett J, Friedman B, et al. Design of a
clinical trial to test a treatment of the underlying cause of
emphysema. Ann N Y Acad Sci 1991; 624:31–34

14 Calverley PM, Anderson JA, Celli B, et al. Salmeterol and
fluticasone propionate and survival in chronic obstructive
pulmonary disease. N Engl J Med 2007; 356:775–789

15 Decramer M, Celli B, Tashkin DP, et al. Clinical trial
design considerations in assessing long-term functional
impacts of tiotropium in COPD: the UPLIFT trial. COPD
2004; 1:303–312

16 Sutherland ER, Cherniack RM. Management of chronic
obstructive pulmonary disease. N Engl J Med 2004; 350:
2689–2697

17 Calverley P, Pauwels R, Vestbo J, et al. Combined salmeterol
and fluticasone in the treatment of chronic obstructive pul-
monary disease: a randomised controlled trial. Lancet 2003;
361:449–456

18 Vestbo J, Anderson W, Coxson HO, et al. Evaluation of
COPD Longitudinally to Identify Predictive Surrogate End-
points (ECLIPSE). Eur Respir J 2008; 31:869–873

www.chestjournal.org CHEST / 134 / 3 / SEPTEMBER, 2008 627

 © 2008 American College of Chest Physicians
 by guest on November 30, 2009chestjournal.chestpubs.orgDownloaded from 



DOI 10.1378/chest.07-3059
 2008;134; 623-627Chest

Stephen I. Rennard and Jørgen Vestbo
The Many ''Small COPDs''

 
November 30, 2009This information is current as of 

 

& Services
Updated Information

 html
http://chestjournal.chestpubs.org/content/134/3/623.full.
high-resolution figures, can be found at:
Updated Information and services, including

References

 full.html#ref-list-1
http://chestjournal.chestpubs.org/content/134/3/623.
accessed free at:
This article cites 16 articles, 9 of which can be

Citations

 full.html#related-urls
http://chestjournal.chestpubs.org/content/134/3/623.
articles:
This article has been cited by 1 HighWire-hosted

Open Access
option
Freely available online through CHEST open access

Permissions & Licensing

 http://www.chestjournal.org/site/misc/reprints.xhtml
(figures, tables) or in its entirety can be found online at: 
Information about reproducing this article in parts

Reprints
 http://www.chestjournal.org/site/misc/reprints.xhtml

Information about ordering reprints can be found online:

Email alerting service

online article.
article. Sign up in the box at the top right corner of the 
Receive free email alerts when new articles cite this

format
Images in PowerPoint

format. See any online article figure for directions 
downloaded for teaching purposes in PowerPoint slide 
Figures that appear in CHEST articles can be

 © 2008 American College of Chest Physicians
 by guest on November 30, 2009chestjournal.chestpubs.orgDownloaded from 


