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Learning Objectives

1. What is the Placebo Response

2. Mechanisms of Placebo Response: Lessons from Chronic Pain

3. Lessons from trials in RCC

4. Alternative Study Designs

5. Ethical Considerations



Placebo Response ≠ Placebo Effects

Natural History, 
High Baseline Score, Regression to the Mean
Patient-Physician Interactions and Biases 
Co-Interventions
Hawthorne Effect

Placebo Effect: Neurobiological and Psychological 
effects of expectancies, reward, conditioning

Drug/Intervention Effects

PLACEBO 
RESPONSE



What are treatment contextual effects?

These features combine to make up the treatment context 
and are the 'active ingredients' of placebo effects

Wager and Atlas, Nature Reviews Neuroscience 2015

COGNITION
Expectations
Anticipation

Belief
Trust
Hope

CONDITIONING
Pairing and

Learned 
Associations



Changing Expectations

Wise et al, JACI 2009

Managing Expectations is an important feature of clinical trial designs 
and consenting process:

Minimise or keep the potential drug effects neutral



What are the Neuronal Mechanisms of the 
Placebo Effect in Cough?



Conditioning lowers urge to cough sensations

Leech et al, Chest 2012 Leech et al, AJRCCM 2013

“we showed that when 
participants believed 
that they were receiving 
an antitussive 
treatment, brain activity 
was increased in regions 
of the prefrontal and 
parietal cortices that 
may represent important 
components of the 
placebo suppression 
network.”



Top-Down Mechanisms in Placebo Analgesia

Irene Tracey, Nature Medicine, 2010



Jugular

Nodose 

COUGH

+

+
Increased Activity Decreased Activity

Ayaka Ando et al. Thorax 2016;71:323-329

Chronic Cough and Chronic 
Pain share similar 
mechanisms and likely 
more amenable to the 
Placebo Effect…



Lessons from Clinical Trials in Refractory 
Chronic Cough



Earlier RCC did not show significant placebo responses

Morice et al AJRCCM 2007
Lancet 2012; 380: 1583–89



Gefapixant Phase 2a: First Positive Study!

Abdulqawi et al, Lancet. 2015 Mar 28;385(9974):1198-205



Phase 2a – Placebo Group is stable

Smith et al, ERJ. 2019

12 Sites in the US only
29 patients in study 1
30 patients in study 2

% change over 
placebo ranged from 
41% - 57% in study 1
15%-56% in study 2



Phase 2b – first signs of large placebo response

37% reduction 
over placebo

35% reduction 
placebo response

57% reduction 
from baseline

44 sites in the US and UK:
Pulmonologist and 
allergists.

NOTE: Baseline awake 
cough frequency around 
28-30 coughs/hr.

24-hr cough frequency 
around 20 cough/hr

Smith et al Lancet Resp 2020



Gefapixant, Phase 3 Data

Gefapixant 45 mg BID

Gefapixant 15 mg BID
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30%

18% 15%

Hawthorne Effect

Regression to the Mean

Natural History

Placebo Effects

Expectations Rewards

59%

Contextual Effects

30%

Placebo Response 

Continues but not the 

drug effect



What is not Regression to the Mean (RTM)?

This would suggest:
1. We are all moving to the GROUP 

average.
2. Decreased variability over time.
3. RTM is some “Universal Force” 

making everyone move to the 
average.

These are NOT true.



RTM occurs when there is an imperfect 
correlation

RTM is:
1. Descriptive NOT causal
2. People regress to their 

INDIVIDUAL mean.
3. Extremes – Low and High will 

move towards their 
individual mean.

4. The worse the correlation, 
the greater the RTM.

5. Does not rule out everyone 
getting better or worse 
together, because there may 
be an intervention.

N.B: football example



Patient/Investigator Selection is important

Is this because:
a) Greater placebo response 

and similar response to 
gefapixant or

b) Similar 50% placebo 
response and smaller 

response to gefapixant. 



Newer Study Design



Camlipixant - single blind placebo run-
in and high/stable coughs



Single Blind Placebo Run-In can help



Sivopixant Failed, but signal towards benefit 
in those with coughs>10 at 2 time points 

McGarvey et al Lung 2023



Selecting the right cough patient

CALM-1 and 2 Criteria:
Single Blind Placebo Run In
Then…

Cohort Baseline Screening

High >16 >20

Low 8-40 8-20

Exploratory 0-16 0-8



Balanced Placebo Design

allows investigators to identify the 
modulations of drug action by verbal 

suggestion

Ross S et al Psychol Rep 10:383–392Note: Involves some deception!

Real life – doctor/patient
Maybe closest to open-label 
extension



Sequential Parallel Comparison Design (SPCD)

Fava et al 2003

Stage 1:
Standard Parallel Group Design 
(Drug-Placebo Effects are 
expected to be smaller)

Stage 1:
Generate a cohort of 
placebo non-responders

Stage 2: 
Drug – Placebo Differences are 
expected to be greater

How do we apriori define non-responders? 
Can lead to very unbalanced treatment/placebo
Complexity of setup, analysis and interpretation

Regulators might not accept



Ethical Conflicts and Dilemma over placebo- 
controlled studies and deception



Aspect Declaration of Helsinki ICH/FDA

Use of Placebos When Effective 
Treatments Exist

Placebo use is limited to cases where no 
proven intervention exists or withholding 
treatment does not cause serious harm.

Placebo controls is allowed, even if 
effective treatments exist.

Scientific Validity vs. Ethical Constraints

Prioritizes participant welfare over 
methodological rigor, favouring active 
comparators when effective treatments 
exist.

Emphasizes scientific rigor and clear 
efficacy data, often favouring placebo 
controls for robust results, especially in 
subjective conditions.

Post-Trial Access to Treatments
Those receiving placebos, have access to 
the best proven treatments post-trial.

Post-trial access to treatments is not 
mandatory.

Ethical Review Requirements
More focus on participant welfare and 
minimizing harm in placebo-controlled 
trials.

More leniency on placebo use to ensure 
methodological robustness.

Wolinsky, EMBO Rep.  2006 Jul;7(7):670–672



Criteria from American Psychological 
Association 2003

• Needs to have significant prospective scientific, educational, or applied value.

• Effective non-deceptive alternative procedures are not feasible.

Justification of Deception

• Cannot cause physical pain or severe emotional distress.

• Researchers must explain any deception that is an integral feature of the design and conduct of an 
experiment to participants as early as is feasible, preferably at the conclusion of their participation, 
but no later than at the conclusion of the data collection.

• Participants should be permitted to withdraw their data if they choose.

Harm Avoidance

• Provide participants with as much information as possible about the study without compromising the 
research objectives

• Debriefing session afterwards

Consent



Key take home points

1. Placebo responses in RCC are relatively new but large.

2. Complex neuro-psychological reasons for the placebo effects.

3. Multiple reasons for the large placebo response.

4. Selecting patients who do not have a high variability and single 
blind placebo can be effective at reducing but not eliminating the 
placebo response.

5. Studying the true placebo effects requires study of a no-treatment 
control arm or balance placebo design involving some deception.
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