
Trial clinici vs real world 
data in neurologia: Effetto

placebo e nocebo 
Gaetano Zaccara

Ospedale S. Giovanni di Dio
Firenze

Firenze, 7 aprile 2018



Placebo effect can benefit organ functioning and the overall health of 
the individual, though the healing power of belief, positive expectations 
and conditioning processes (Pacheco-Lopez et al, 2006)

Salmo 116



Placebo, placebo effect and answer to placebo

• …When a drug is administered to a patient a clinical 
improvement may take place. This may be due to the specific 
effect of the drug or due to other factors, such as the 
spontaneous remission of the disease, statistical artefacts such as 
regression to the mean, subjective reporting bias, and the 
psychosocial context surrounding the therapeutic act (Fabrizio
Benedetti).  

• To isolate and measure the various components of the 
therapeutic ritual, researchers  need to replace the active drug 
with an inactive substance (placebo) in controlled experiments.



Placebo effect in diseases other than epilepsy 

• Pain is the area that has been most investigated in placebo 

studies. Expectation about therapeutic benefit, can produce a 

real analgesic  effect via different neurochemical systems.  

There is a selective activation of either endogenous oppioid or 

cannabinoid receptors.

• Parkinson’s disease is another model for understanding 

neurobiology of placebo responses. 

• Neuroimaging studies demonstrate that placebo responses 

activate the same brain regions (ventromedial prefrontal 

cortex, and orbitofrontal cortex) across different conditions.

Benedetti et al., Lancet Neurol. 2016 pii: S1474-4422(16)00066-1. 



Extent of placebo response in epilepsy patients 

Author Magnitudo of placebo response

Meta-analyses of randomized clinical trials

Rehims et al., 2011 9.9% ± 4.6%

Gueckt et al.,  2010 12.5%  95CI=10.3-14.9%

Zaccara et al., 2015 15.2 95% CI= 13.3-17.1%;  range 0-39%

Patients exposed to medical devices

Vagus et al., 1995 13%

Bae et al., 2011 15.8%

Morrell et al., 2011 27%

De Giorgio et al., 2013 21%

Placebo in surgery

Penfield and Steelman, 1947 31% (5 out 16)



Relationships between 
responder rates and year of 
trial publication. 

Placebo-treated groups

Active medication-treated groups

Treatment effect

Epilepsia. 2011 ;52(2):219-33



Which factors may influence placebo effect 
in clinical studies in epilepsy patients?

• Characteristics of recruited patients  

– Four clinical features significantly associated , in 
multivariate analyses, with lower placebo response: 
history of 7 or more prior lifetime AEDs, a high baseline 
seizure frequency, prior epilepsy surgery, and higher age at 
diagnosis   

• Characteristics of RCTs

– Inclusion of patients from different geographical areas 

– Methods of assessment (responder rate assessed for all 
duration of double-blind phase or restricted to 
maintenance phase only)

– Number of arms of included studies

Rheims et al., 2011; Schmidt et al., 2013; Zaccara et al., 2015



Which mechanisms of placebo effects may be at 
work in epilepsy patients?

• Neurobiological studies on the placebo response in epilepsy are not 
available. Suggested neurochemical mechanisms include activation 
of endogenous opioid pathways. Neuropeptides have an important 
role in modulating seizures and epilepsy  

• Regression to the mean 
• Spontaneous fluctuations of seizure frequency as part of the 

patterns of epilepsy observed in several studies
• Positive expectations of patients which may generate a subjective 

feeling of improvement which do not correspond to a real seizure 
reduction

• Unrecognized psychogenic nonepileptic seizures. 
• Intentional or unintentional false reporting by patients or caregivers 

eager to please the investigator.  
• Expectations from investigators which may influence a patient’s 

reporting of seizures.



Placebo effects are 
interpretable as the 
results of the brain 
processing 
information.

Particolare della Scuola di Atene di Raffaello
Platone che indica con il dito proteso verso 
l'alto la realtà del mondo delle idee e Aristotele
invece tende la mano sulle realtà materiali.

https://it.wikipedia.org/wiki/Scuola_di_Atene
https://it.wikipedia.org/wiki/Raffaello
https://it.wikipedia.org/wiki/Idee
https://it.wikipedia.org/wiki/Aristotele


Comparisons across six groups of patients for both clinical and electrophysiological data

Arm rigidity (black 

circles) is expressed 

as clinical 

improvement of 

rigidity score 

Thalamic neuron

activity (grey 

columns) is 

expressed as the 

percentage increase 

in firing rate after 

placebo 

administration 



Although prior studies attribute 
placebo arm improvement to various 
factors, we found evidence of 
persistent ongoing improvement, 
even in the absence of a true 
placebo. This may reflect underlying
disease processes, inadequate 
outcome measures, or both.



Comparison between pediatric and 
adult patients: Proportion of 
responders (patients with a ≥ 50% 
reduction of their total seizure 
frequency during all double-blind 
phase compared to baseline), 
proportion of patients withdrawing 
due to adverse effects

Epilepsy Res. 2014;108:1685-93.



Relationships 
between placebo 
and active 
treatment for all 
outcome measures 
analyzed

J Neurol (2015) 262:501-515





Nocebo effect

 The nocebo effect is explained by patient-related 
psychological factors such as negative 
expectations, conditioning of adverse reactions on 
medication, and personality traits (eg, 
somatization, anxiety) and contextual factors such 
as negative suggestions of the physician.  

 Moreover, the ascertainment strategy of adverse 
effects influences the tolerability profile of drugs.



Proportion of placebo-
treated patients with some 
selected adverse events 
(from a meta-analysis of 79 
studies with a total number 
of 6793 patients treated 
with placebo)

Proportion of patients 
withdrawing because of 
intolerable AEs was 3.9%, 
while 60.3% complained of 
some AEs during the study. 

Epilepsy Behav. 2015 Feb;43:128-34





Relationships between placebo and active treatment for all outcome 
measures analyzed

J Neurol (2015) 262:501-515



Proportion of placebo-
treated patients reporting 
each of selected adverse 
events in the various 
conditions for which RCTs 
exploring efficacy of AEDs 
have been performed.

All conditions except 
epilepsy have been pooled 

One hundred-fifty-seven RCTs 
studying 13 AEDs.
A total of 13.500 patients 
randomized to placebo and 
20.752 to active drug. 



Bar chart plots of the percentage of adverse effects in the 

placebo arms

1) NSAID (white bars)

2) Triptan grey bars, 

3) Anticonvulsant trials (black bars)



Cosa è speculare rispetto all’effetto 
placebo (o nocebo) ?

• La proiezione temporale non ci fa riconoscere 
come conseguenti al farmaco effetti che 
invece sono probabilmente da questo causati

• L’esempio dell’induzione enzimatica



Potential drug interactions of enzyme-inducer 
antiepileptic drugs in patients with epilepsy

Enzyme inducer AED Number of patients identified as affected

by epilepsy and treated with at least one

enzyme inducer (%)

Carbamazepine 5.341 (51,4)
Phenobarbital/

Primidone
3.961 (38,1)

Phenytoin 1.098 (10,6)
Total number of

treatments
10.400 (100) §

At the date 1/1/2016, of the 25.996 patients identified as affected 
by epilepsy in Tuscany (prevalence of 6.9/1.000), 9221(35.5%) 
were treated with at least one traditional EIAEDs. 

Zaccara et al., 2018



Most frequent associations between traditional 
EIAEDs and the identified inducible NON-AEDs, 

ATC classification Level of interaction: 1, 

Major

Level of interaction: 2,  

Moderate

Number of 

patients

Percentage Number of 

patients

Percentage 

A - Alimentary tract 

and metabolism
440 4.8% 1.081 11,7%

B Blood and blood 

forming organs
720 7.81% 417 4.5%

C – Cardiovascular

sysytem
1.108 12,02% 1.008 10,9%

H - Systemic 

hormonal 

preparations

192 2.08% 67 0.6 %

N - Nervous system 

(AEDs excluded)
270 2.93 % 811 8.8%

Total 2730 29.6 % 3384 36.7%



Grazie per l’attenzione  


