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CLINICAL TRIAL

• A clinical trial is a prospective study comparing the 
effect and value of an intervention against a control 
treatment in human beings.

• • Intervention – therapies, in particular drugs

• – diagnostic tests, behavioral intervention, 
surgery…

• • Control

• – Standard („Standard care)

• Placebo (fake drugs)



“Is it ethical to use a placebo?  The answer 
to this question will depend, I suggest, upon 
whether there is already available an 
orthodox treatment of proved or accepted 
value.  If there is such an orthodox 
treatment the question will hardly arise, for 
the doctor will wish to know whether a new 
treatment is more, or less, effective than the 
old, not that it is more effective than 
nothing”.

Sir A. Bradford Hill, BMJ 1963



REFERENCE STANDARD

� Reference standard is selected for the comparison 
of the efficacy of test product in NDA and 
bioequivalence and bioavailability studies 

� An investigational or marketed product (i.e., active 
control), or placebo, used as a reference in a clinical 
trial. 



PRO: BEST-AVAILABLE-THERAPY 

CONTROL GROUP

• There are several reasons to support the use of a best-
available-therapy control group.

� Best-available-therapy control groups work well in late 
phase II and III trials where the goal is to test a new 
therapy in the planned manner of use in the general 
population

� The use of best-available-therapy control groups also 
provides pivotal evidence of efficacy and provides 
further information with regard to potential side effects 
from that medication

� This allows one to weigh the balance between efficacy 
versus side effects between two different therapies

� Furthermore, the use of a best-available-therapy control 
group allows one to avoid the ethical concerns of not 
providing treatment, as in a placebo-controlled trial. 



CON: BEST-AVAILABLE-THERAPY 

CONTROL GROUP

• There are several potential reasons for rejecting the 
use of the best available therapy as a control group in 
the design of a clinical trial despite the 
recommendations by the World Medical Association.

� First, a new therapy or intervention may not be superior 
to a best available therapy but offers advantages in 
terms of safety, tolerability, or convenience 
(compliance)

� Second, there may be methodologic limitations in using 
a best-available-therapy control group. For example, 
there may be difficulty in demonstrating similarity to an 
existing therapy, as in a noninferiority trial, due to 
sample size issues or reduced efficacy of the therapy. 
Or, there may be difficulty in standardizing the 
treatment for all subjects in the trial. 



CON: BEST-AVAILABLE-THERAPY 

CONTROL GROUP

� Third, without having a concurrent placebo arm to 
compare with, one has to rely on indirect evidence 
that the trial actually showed clinically important 
efficacy or difference in therapy. It could be that an 
"equivalent" outcome in a trial occurred because the 
best available therapy and the investigational 
treatments were not efficacious. 

� Last, the quality of the trial may be impaired by the 
use of the best-available-therapy group in terms of 
demonstrating a consistent effect when using an 
active control group. For example, the active 
comparator may not have the same effect in the 
patient population that it had in previous trials (e.g., ß-
blockers in the treatment of hypertension) because the 
characteristics of the study population may have 
changed. 



CHOICE OF REFERENCE PRODUCT 

IN BA/BE STUDIES

� The innovator product is the most logical

comparator product for a generic product

� The quality, safety and efficacy should have been 
well assessed and documented in pre-marketing 
studies and post-marketing monitoring schemes

� A selection of the reference product is usually made 
at the national level by drug regulatory authority.



CHOICE OF REFERENCE PRODUCT

�For some medicinal product an innovator

cannot be identified; in some cases an

innovator product is not available on the

market

The choice of reference product should be 

justified by the applicant



REFERENCE LISTED DRUG 

(USFDA)

�A reference listed drug (21 CFR 314.94(a)(3)) means 

the listed drug identified by FDA as the drug product 

upon which an applicant relies in seeking approval of 

its ANDA

�FDA has identified in the Prescription Drug Product 

and OTC Drug Product Lists those reference listed 

drugs to which the in vivo bioequivalence (reference 

standard) and, in some instances, the in vitro 

bioequivalence of the applicant's product is compared 



REFERENCE LISTED DRUG 

(USFDA)

�A single reference listed drug as the standard to 

which all generic versions must be shown to be 

bioequivalent, FDA hopes to avoid possible 

significant variations among generic drugs and 

their brand name counterpart. 

�Such variations could result if generic drugs were 

compared to different reference listed drugs. 



REFERENCE LISTED DRUG 

(USFDA)

�When listed drugs are approved for a single 
drug product, a product not designated as the 
reference listed drug and not shown to be 
bioequivalent to the reference listed drug may 
be shielded from generic competition. 

� A firm wishing to market a generic version of a 
listed drug that is not designated as the 
reference listed drug may petition the Agency 
through the Citizen Petition procedure (see 21 
CFR 10.25(a) and CFR 10.30). 



REFERENCE LISTED DRUG 

(USFDA)

When the Citizen Petition is approved, the 

second listed drug will be designated as an 

additional reference listed drug and the 

petitioner may submit an Abbreviated New 

Drug Application citing the designated 

reference listed drug.  



CONCLUSIONS
� Placebo-controlled trials are justifiable when they are 

supported by sound methodologic consideration and when 
their use does not expose research participants to excessive 
risk of harm. 

� However, investigators should always consider best-
available-therapy control groups in the evaluation of a new 
therapy or intervention. This is especially true when one 
wants to provide evidence of improved efficacy of a new 
therapy over an existing therapy. 

� Furthermore, one should consider the use of best-available-
therapy control groups when the use of placebo control 
group would not be ethically justifiable, as in a situation in 
which patients would not receive the standard of therapy. 

� Last, investigators should keep in mind that one should not 
sacrifice the scientific merit of a trial to include a best-
available-therapy control group if the placebo control poses 
little harm to participants and, importantly, the trial offers 
potential benefit to the subject
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