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Abstract: There is always a bright side behind the use of placebo as a controlled treatment

in the clinical trials. The aim of this work was to define the beneficial impact of the placebo
rather than of investigational products in certain health conditions and its need to be
proceeded for prescription after approval by the Food and Drugs Administration (FDA) above
negligible ethical implications. Neurobiological, psychological or perceived effects of placebo
came out as some advanced mechanistic responses seen in varying trials. Exponential
decrease in the graph of new drugs approval by the FDA, placebo being the major factor
behind the phase 3 failures and drop out of drugs from the pipeline. Researchers made the
application of use of placebo in cancer trials despite earlier ethical issues. Advanced
mechanistic responses and efficacy of placebos as seen in Phase 3 trials led to dropping out
the Investigational Product (IP) and to process the placebo as an Investigational New Drug
(IND) Application.
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INTRODUCTION

S

ince the beginning of the Clinical Trials, effectiveness has

always been the essential component in the journey of a
drug from Bench side-To-Bedside. Placebo refers to “a sham
treatment or an inert medication intervening the
psychological or the pharmacological response during a
treatment. If a placebo is found to be promising in conditions
such as stress, panic disorder, etc. over an active treatment,
it has the right to be approved as an IND over the IP being
investigated. Before the introduction of placebo-controlled
clinical trials, physicians judged the efficacy of medicines
solely on the basis that the treatments made their patients
better [1]. This was a problem! Ethical concerns and
comparative analysis as comparators in presence of
effective treatment are the basic two reasons behind the
limited use of placebo over the past years.
IND refers to any substance (drug, vaccine,
biological product) for which FDA approval is being sought
while Investigational Product as a pharmaceutical form of an
active ingredient or placebo being tested or used as a
reference in a clinical trial [2]. After a successful pre-clinical
phase an IND application is filed to seek an approval from
concerned regulatory authority for further proceedings in
humans. Following the clinical phases where different trial
designs are implemented according to suitability of study,
blinding and randomization are two common words that
play a specific role in the description of the design.

Blinding refers to the masking of concerned components of
the study from the treatment they are allotted and
randomization means the random allocation of the
treatments to the subjects removing the chances of biases
such as in terms of active treatment and placebo [3].
In 2002, the Merck’s research-initiated study with an
antidepressant codenamed MK-869 failed to pass the phase3 due to complained side effects such as hopelessness and
anxiety while the placebo group reported drastic
improvement in condition [4].
According to psychological considerations, a variety
of mechanisms contribute to placebo effect. These include
expectations, conditioning, learning, memory, motivation,
somatic focus, reward and reduction of anxiety [5,6].
Scans of patients taking a placebo show that their brains
switched on parts that can help control stress and pain.
Neurobiological viewpoint to placebo has addressed
placebo analgesia, and so, the neurobiology of placebo effect
is considered in terms of opioid and non-opioid mechanisms
[7,8]. A thing which normally prevails is that if an effective
cure is present then why one should be confronted to an
inert substance. The use of placebos in clinical trials has
been challenged by the World Medical Association (WMA).
It has been proposed by WMA in the revised Declaration of
Helsinki that placebo treatments should not be allowed in
trials when an effective medicine exists to which the test
medicine can be compared [1]. This recommendation by the
WMA was criticized by those involved in clinical trials, and
the WMA accepted an amendment to allow use of placebos
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at the Washington, DC, meeting in 2002 [1]. In 2003,
AstraZeneca’s sucrosa became the first FDA approved
placebo available to physicians for prescription in Random
Occasional Non-Specific Pain and Discomfort Disorder [9].
This review discusses the effectiveness of a placebo
comparative to the active treatments in recent times which
becomes responsible for many active treatment failures
over today’s debatable ethical considerations for its use.
HISTORICAL REVIEW
It was observed that a person’s willingness to recover from
the brutal phase, is what makes inert medication successful
too. This is defined as “any change in a patient's symptoms
due to the therapeutic intent and not due to the specific
physicochemical nature of medical intervention” [3]. In
1753, the advocacy of placebo controls took place. Following
world war II, recognition of placebo effect in research
protocols which are designed that promote efficacy and
safety of pharmacologic therapies took place. A wounded
soldier was assisted by an army nurse who was provided
with a syringe containing only normal salt water when the
morphine supply ran low by assuring that he was getting a
potent painkiller. Amazingly, that bogus injection proved to
be beneficial [10]. In 1946, full recognition of placebo and
their role in controlled clinical trials profounded after a
therapy session on placebo and double blinded
methodologies in Cornell Conference. Double-blind
technique where both physician and subject are unknown of
the treatment subjects admitted to ensure that both
expectation and beliefs are excluded and a report in 1955,
where 15 studies of which included 1082 subjects were
analyzed from which on an average 35% of subjects
benefitted from placebo therapy [11].
Among all the ethical implications at the end of 19th
century, WMA (World Medical association) set up
international guidelines for clinical trials and proposed that
placebo should not be used in clinical trials if an effective
alternative treatment is available in the revised Declaration
of Helsinki (Edinburgh,2000) [1]. Later this was
reconsidered after the personnel involved in clinical trials
who showed up their concerns and WMA accepted the
amendment at the Washington DC meeting, in 2002. The
WMA concern was, confronting the subjects to the risks by
using placebo as a comparator to test the efficacy of test
medicine in presence of effective treatments [12]. The
amendment was based on the assessment of the poorly
designed and low standard trials which may not meet the
quality of trials when there would be no significant evidence
of efficacy of test medicine against the currently available
effective medicine [12]. In 2002, the National Depressive
and Manic-Depressive Association, United States produced a
consensus statement which concluded that placebocontrolled trials have a major role in treatment studies in
affective disorders. It also mentioned that, equivalence
between the new drug and standard treatment is not evident
of efficacy till the superiority of the new drug is not
established against the placebo [13,14].
In another study, where the efficacy of an
antidepressant drug was compared only to the standard
treatment available rather than placebo [15]. Similar studies
led to the acceptance of ineffective treatments thereby
narrowing the range of treatment options because of
compromised use of placebos [15].

WHY CAN'T PLACEBO BE AN EFFECTIVE TREATMENT?
In recent times, double-blinding, randomization and
placebo-controlled trial designs are some measures which
aid in assessing the efficacy of an active treatment group
with that of a placebo or a standard treatment. The
pharmaceutical companies are adopting these strategies to
compete with the rising demands in the healthcare sector
continuously. In compliance with the FDA requirement for
the approval of a drug, the superiority of the pharmaceutical
active drug components is the major consideration against
the already existing treatments available in the market, so
the use of placebo-arms has increased dramatically over the
past few years [16]. A report suggesting that exponential
increase in phase 3 failures is due to the unexpected placebo
response [16]. For diseases with high placebo response (e.g.,
pain), failures are more common. For example, in 2011,
clinicaltrials.gov listed 4,152 trials in progress for the
treatment of pain, yet from 2008-2011, the only new drug
approvals were given for new formulations or new dosage
forms of existing drugs [16].
Patient expectancy is one of the major factors along
with number of treatment arms, no. of therapeutic
encounters, the patient’s genetics and clinical trial’s
duration contributing towards the placebo response. In
2011, a study for the evaluation of lung function randomly
assigned asthma patients to three different groups: first
group receives an inhaler with albuterol (this drug opens the
airways), second group provided with an inhaler with a
placebo, “sham” acupuncture received by the third group (in
which needles were withdrawn before they touched the
skin) and fourth one got nothing (Fig 01). Evaluation of the
lung function is done by two criteria: self-reporting by
patients for their asthma symptoms and an objective
measure of lung functioning [17]. Analyzing the first criteria,
the following illustration compliments the equal
effectiveness of albuterol, placebo & sham acupuncture [17].

Fig. 1: Study data of subjective improvements after
administering Albuterol, Placebo, Sham Acupuncture and a
No- Intervention control group [17]
Similarly, across various trials no difference is met between
verum (where needles are inserted up to certain depths, at
certain points to control pain) and sham acupuncture along
with greater minimization of symptoms as reported from
placebo treatment as compared to no- treatment and usual
care-control groups. Placebo effect is expected to affect the
psychology of the subject rather than pathophysiology of the
disease thus determining the greater efficacy in the
treatments over the time.
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Near around 2002, where a greater lag was seen in
pharmaceutical industry in terms of sales by the Merck’s
Research
against
companies
like
Pfizer
and
GlaxoSmithKline, As told by the Merck’s director to Forbes,
they aimed to target the “Central Nervous System”. An
antidepressant codenamed MK-869 in the early phases sets
out to be innovative molecule with minimal side effects
promoting feeling of well-being. Later, subjects complained
that their hopelessness and anxiety lifts. But parallelly
subjects who took a placebo (an inert substance) for the
comparison to the real medication showed the improvement
in health drastically, hence the drug failed. In the period of
2001-2006, failure rate for phase 2 rose by 20% and those
for phase 3 elevated by 11% mainly due to poor results
against placebo [4]. A report at that time suggested that
about half of the drugs at that time drop out due to their
inefficiency to beat placebo [4].
PLACEBO RESPONSE IN ANTI-HYPERGLYCEMIC & ANTIEPILEPTIC AGENTS CLINICAL TRIALS
An analysis of data obtained from US-FDA in oral antihyperglycemic agents’ clinical trials revealed a trend in
placebo response over the past few years. Placebo responsedefined by decrease in HBA1c levels increased by 0.035
every year while drug response elevated by 0.017 every year
following 1999 [18] (Fig 2A). Also, placebo response
increased significantly over time without impacting efficacy
outcomes. The FDA reviewed and source verified data of
Anti-epileptic Clinical Trials showed that placebo response
is increasing over time nearly quadrupling in magnitude.
Placebo response (percent reduction in seizure frequency)
increased by 0.7% seizure reduction following 1996,
growing from 5% to nearly 20% in most recent trials (Fig
2B). On a similar note, drug response grew only about 5% in
seizure reduction effect over nearly 20 years [19].

Fig 2B: Plot of Placebo response Versus Anti- epileptic agent
over 20 years [19]
PLACEBO IN CANCER TRIALS
Earlier, Cancer studies seemed to be an inappropriate field
for the inclusion of a placebo arm due to several ethical and
clinical complications. One of the reasons for the same was
chemotherapy treatments that caused tumor shrinkage and
striking, severe side effects which is not possible by “sugar
pill” [20]. Recent targeted drugs made the stabilization of
the tumor growth rather than shrinkage of the tumor. To
demonstrate the effects of these new drugs, a control group
has to be implied to study to assess whether the stabilization
is the drug’s effect or natural recovery process. Continuous
application of previous known treatments makes it difficult
for the newer drugs to mark their effectiveness in clinical
testing which make the use of placebo for the comparison
and determine good and bad effects [20].
PLACEBO’S MECHANISTIC APPROACH

Fig 2A: Plot of Placebo response Versus Oral AntiHypertensive agent over the years [18]

Patient-Physician relation
Medication performance is overshadowed by the intent with
which it is prescribed along with the patient’s psychological
response towards the mechanism of action of the treatment.
Physicians attentive approach during a treatment may
compliments the effectiveness of the active treatment being
provided which favors the placebo response i.e., active
treatment minus the natural recovery of the disease.
Expectations and beliefs of patients & physicians
respectively are the core behind the implementation of any
kind of treatment. In a study to demonstrate the belief of the
patients regarding the color perception of the tablets,
students are sorted into four groups and provided with one
or two tablets of red and blue color respectively and asked
to rate the sedative or stimulant effects accordingly (Fig. 3).
As the tablets were inert to their medication pharmacology,
unknown to the students who reported more stimulant
effects in case of red pills and those taking blue tablets
scored greater sedative effects [21]. In general, red color
demonstrates aggression/danger while blue color
calm/quietness. Students also reported more severe effects
in two doses rather than one.
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Fig. 3: Pill Color and its Placebo effects [10].
Perceived placebo effect
Accurately described in two sections: Non-specific effect &
true placebo effect.
Non-specific effect: Natural healing or spontaneous
recovery of the condition implies the non-specificity of any
of the expected responses. Patients recruited in an anti-acne
study with the inclusion criteria of severity of the acne i.e.,
those individuals having severe or troublesome acne are
screened ruling out the inclusion of mild ones. This engraved
the possibility that acne severity will decrease due to natural
recovery, hence measure of the symptom severity will
decrease during the course of the trial, this referred to as
“regression to mean” [22].
True placebo effect: It's been very difficult to measure the
true placebo effect as no-treatment group is used in clinical
trials rarely, hence the chances of natural recovery always
persist. If a no-treatment group is used in a clinical trial, a
direct comparison of the placebo effect is possible between
the placebo treatment group and no-treatment group, this is
deemed as the true placebo effect. Control of spontaneous
recovery is not possible in the controlled placebo trials in
which both active treatment and placebo control is used
[23].
PLACEBO IN FDA’S LIST
If a placebo were submitted to the FDA for approval, they
would no doubt be impressed with its efficacy, but would
probably not approve it due to its frequent side effects [10].
A placebo named sucrosa was manufactured by Astrazeneca
for the treatment of Random Occasional Non-specific Pain
and Discomfort Disorder. GlaxoSmithKline manufactured
Appeaser and Inertra to treat Erectile Dysfunction and
Lower Back Pain respectively. Similarly, Pacifex, a placebo
by Eli Lilly was manufactured for the treatment of Posttraumatic Stress Disorder. A very long course of
advancements since the inception of Clinical Trials in
pharmaceutics, there was no one till 2003 who evidently
said that let’s roll out with the placebo which can be a
promising candidate for prescription to the patients in
certain conditions. In 2003, sucrosa, a white crystalline
substance of sandy consistency obtained from evaporated
juice of Saccharum Officinarum plant approved by FDA as a
placebo. Astrazeneca’s sucrosa is approved for prescription
in doses ranging from 1 to 40,000 mg in pill and liquid forms.

Placebo’s effectiveness in Random Occasional Non-specific
Pain and Discomfort Disorder was reported along with
treatment of lower-back pain, erectile dysfunction to
nausea. On a similar scale, research also proves placebo to
be effective in post-traumatic stress disorder, panic
disorder, depression, bipolar disorder.
Following Astrazeneca’s sucrosa, GlaxoSmithKline
comes with two versions of placebo; Appeaser & Inertra,
former being prescribed to patients 55 & over while the
latter designed for middle-aged women respectively in
liquid form. Eli Lilly's Pacifex hits the shelves later on, which
was green in color and shaped like a triangle. Despite the
several side effects concerns, negligible side effects related
to the above medications that come under limelight which
was a slight elevation in blood- glucose levels. A desperate
need is way far ahead looking towards the benefits reported
[9].
CONCLUSION
Currently, a drug’s effectiveness is considered as the
difference between the responses of placebo and drug
groups. The placebo is more than a control medicine in a
clinical trial. Research shows that the difference in
effectiveness of real drugs and fake ones has narrowed. For
the Clinical Improvement, placebo must be addressed for
prescription on a broader scale as the placebo effect is one
of the greatest components of any treatment and this
challenge should be accepted by modern medicine to
harness the placebo effect for the benefit of patients.
Subjective clinical improvements in clinical studies has
affixed a complimentary aspect to the advancement of
placebo use in the market above the negligible ethical
complications.
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