
With continuing efforts to con-
tain healthcare costs, regulatory
authorities are understandably
under pressure to facilitate the
introduction of generic medi-
cines as soon as possible. Histo -
rically, this has proven difficult to
achieve for inhaled medications,
due to: a) the unique delivery
characteristics of each drug/ device
combination, coupled with b)
direct delivery to the organ to be
treated, rendering the interpreta-
tion of systemic drug concentra-
tions questionable in the determi-
nation of bioequivalence. As a
con sequence, Ventolin (albuterol
sulfate) (GlaxoSmithKline) was
still growing in annual sales 30
years after it launched.

To address this issue in the Euro -
pean Union, in 2009, the Euro -
pean Medicines Agency intro-
duced a tiered approach to the
establishment of bioequivalence
of inhaled products.1 The guide-
line starts by requiring demon-
stration of in vitro equivalence;
if not achieved, it seeks proof of
equivalence in lung deposition
and systemic exposure, and gen-
erally if that is not achieved, it
requires demonstration of clini-
cal equivalence. The pharmacody-
namic studies required are based
on comparing test and reference
products at two doses on a steep
part of the response curve, but
also should include the highest
prescribed doses for safety evalua-
tion. The clinical response may be
a directly-observed clinical vari-
able (e.g., bronchodilation) or a
surrogate (e.g., bronchoprotec-

tion). Further, proven clinical test
response in asthma may also
allow cross-marketing approval
in COPD with pertinent accom-
panying in vitro data.

In the United States, the Food
and Drug Administration (FDA)
issued specific draft guidelines in
2013 to companies wanting to
demonstrate equivalence to Ad -
vair (Seretide) (fluticasone/sal-
meterol) (GlaxoSmithKline).2

This draft recommends the de -
mon stration of equivalence in all
three aspects: in vitro, pharmaco-
kinetic and pharmacodynamic.
The pharmacodynamic study
requires test and reference prod-
ucts to be studied at the lowest
dose and includes a placebo arm
as well. Only directly-observed
variables are to be included as pri-
mary outcomes.

Placebo arms are normally re -
quired where there is a question
about the sensitivity of the clini-
cal outcome under investigation
(e.g., through assessment of
sources of variability) or where
there is no effective treatment
for the disease to be treated. The
FDA guidelines require that both
test and reference products are
superior to placebo. Given that �-
agonists and corticosteroids are
the cornerstone of asthma treat-
ment3 and that Advair (Sere tide) is
the largest selling respiratory drug
worldwide, there is a great deal of
evidence to suggest the lowest
dose is safe and clinically effective.
This then raises ethical concerns
as to the risk associated with with-
drawing treatment from a group of

pa tients in the placebo arm, simply
to show that the study can detect
that which is already known for
Advair. 

To address this concern, the draft
FDA guidelines stipulate that as an
inclusion criterion, patients are
able to discontinue their asthma
medications (inhaled corticos-
teroids and long acting �-agonists)
during the run-in period and for
the remainder of the study. It is
unclear how a physician would
be able to predict whether a pa -
tient can safely be withdrawn
from preventative treatment for
the entire period of the study.
Instead, there will be withdrawal
criteria based on loss of disease
control, almost certainly leading to
reduction in the placebo pa tient
population over time. Fur thermore,
given that combination products
are only recom mended by the
Global Initiative for Asthma
(GINA) to be introduced at Step 3
of escalating medication to
achieve control,3 patients who
meet this inclusion criterion prob-
ably do not require prescription of
a combination product and so con-
sequentially may be over-treated in
the active treatment arms. This, in
itself, raises further ethical issues
and may compromise the ability of
the study to discriminate between
test and reference products.

Thus, it would appear that in an
effort to address ethical con-
cerns surrounding the use of a
placebo arm to prove the sensi-
tivity of the clinical assay, it may
not be possible to design and 
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execute a study that can differen-
tiate either active treatment arm
from each other, or from pla -
cebo. Given the wide and in -
creasing prevalence of safe and
effective medications to treat res-
piratory diseases, it is hard to jus-
tify including a placebo arm in
any study involving well-estab-
lished receptor types, and from
the above, such a study would be
even harder to design. As such, it
would appear that despite the
publication of draft guidelines,
the approach adopted by the
European Union will lead gene -
ric companies to continue to
seek to introduce products there
rather than in the US.
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