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Have we really reached the maximum with what we have?

Success rates for smoking cessation at 6ς12 months 

with structured counselling:

Even with the best available options, 

over 80% of heavy smokers continue smoking or relapse.

This is the therapeutic gap we need to address!Rigotti et al 1022. JAMA
Cinciripini et al 2024., Jama



Stress and drugs 

produce changes in 
brain activity and 

plasticity here as well

from Medicinenet.com

The limbic system modulates our emotions

Frontal  



Addiction is a brain disease

Binge/ IntoxicationStage
(Incentive salience)

Withdrawal/Negative affect Stage
(Rewarddeficit and Stress surfeit)

Preoccupation/Anticipation«Craving» Stage
(Executive FunctionDeficit)

Å Cuereactivity
Å Rewardprocessing
Å Executive control (e.g. attention, 

inhibitory control)

Dysregulationof brain circuitsand network



What are we 
made of?

Electrical and chemical energy 



100 trillion connections (synapses)

Electrical impulses and connections 
that shape
ǘƘƻǳƎƘǘǎΣ ŜƳƻǘƛƻƴǎΧ ōǳǘ ŀƭǎƻ 
relationships, experiences, desires.

How is our brain organized? 



80 billion of neurons

LǘΩǎ ƴƻǘ Ƨǳǎǘ ŀ ƳŀǘǘŜǊ ƻŦ ǉǳŀƴǘƛǘȅΗ

LǘΩǎ ǘƘŜ ǿŀȅ ǘƘŜȅ ŎƻƳƳǳƴƛŎŀǘŜ ǿƛǘƘ 
each other that determines our mental 
and neurological well-being.

In many conditions, these connections 
become altered, even when there is no 
visible lesion.



Anto.bonci@giahealthcare.com

Normal brain transmission: milliseconds

Brain plasticity: 30 minutes to a lifetime 

synapse



Dysfunctionof fronto-striatal activity and dopamine signaling
in drug-addictedsubjects

Volkow et al, 2003, 2008
Jasinska et al, 2013



NON-INVASIVE BRAIN STIMULATION 
may counteract synaptic dysfunction 

in several neurological and psychiatric conditions

Brain 2025, 

KOch



13.153

transcranial electrical 

stimulation

26.890

transcranial magnetic 

stimulation
NEUROMODULATION 

in numbers
FDA 

approval

for MDD

FDA and CE approval for MDD, anxiety comorbid with depression, 

OCD, smoking cessation, psychoactive SUDs. Expanding 

applications in neurology and psychiatry.



Bhattacharya A et al 2021 doi.org/10.1017/cjn.2021.158

Advances in Neuromodulation and Neurotechnology



Transcranial Magnetic Stimulation

Courtesy of National Geographic

Non-invasive

(AAA battery kind of feeling 
in your forehead )

FDA approved for depression, 

anxious depression 
OCD, smoking cessation 

Brought to the clinic in 1985

> 23,000 articles on TMS

CE approval in 2021 
for substance use disorders

Millions of people have used it 

What TMS 

is NOT

ECT

Invasive

 



Transcranial Magnetic Stimulation

Courtesy of National Geographic

What TMS 

is NOT

ECT

Invasive

 

what TMS is NOT



Therapeutic Mode: TMS modulates cortical excitability

Inhibitory effects (LTD like effects) Facilitatory effects (LTP like effects)

High-frequency stimulation (HFS-TMS; >5Hz)

Intermittent theta burst stimulation (iTBS) 50 Hz

Low-frequency stimulation (LFS-TMS; <1Hz)

Continuous theta burst stimulation (cTBS) 50Hz

LTD leads to a ecrease in synaptic strength
LTPinvolves a persistent enhancement of 
synaptic transmission



NIBS Neurobiological effects

CHEMICAL/METABOLIC

VASCULAR

PLASTICITY

ANTI-INFLAMMATORY

NEUROPROTECTION



Safety and Tolerability profile

Mild and Transient Effects

Most common side effects include mild headache, scalp 
discomfort, and tingling sensations, typically resolving 
within hours

Children and Elderly Population Safety

Extensive evidence confirms safety in older adults and 
rehabilitation settings, with no increased adverse events

Contraindications

Standard precautions include metallic implants
 in head/neck, pacemakers, and uncontrolled epilepsy

Decades of research establish NIBS as remarkably 
safe intervention with excellent tolerability profile. 
Serious adverse events remain exceptionally rare 
when appropriate screening and protocols are 
implemented.

Safe, non-invasive technology with excellent tolerance.



Studi pionieristici del Bonciôs Lab

UCSF

Ernest Gallo Clinic and Reseach Center

NIDA/NIH
Vollum Institute





2013

The prelimbic area in rats and DLPFC in human/monkey are 

ƛƳǇƭƛŎŀǘŜŘ ƛƴ άexecutive functionsέΥ

Å Working memory

Å Temporal processing

Å Behavioral flexibility

Å Decision Making



rTMSstimulation protocol of l-DLPFC reducescocaine use and craving

Proportion of cocaine free 
patients is significantly higher in 
rTMS group compared to control 
group.

Craving score is significantly 
reduced in rTMS group

15 Hz, 
100% of rMT, 
40 trains, 
60 pulses per train, 

rTMS Protocol Parameters

15 s intertrain-interval, 
2400 pulses over the left-DLPFC 
(x=-50, y=30, z=36)

2016



Where to go next

Clinical trials 

versus daily 

clinical practice

 



Patient Population treated with rTMS: lesson from analyzing the data of about 1000 

patients 



In both cases patients had just been discharged from an inpatient stay, and both received treatment as needed during a lengthy outpatient follow-up.

rTMS cohort: 91 days (95% confidence 
interval 70-109 days).

άǘǊŜŀǘƳŜƴǘ ŀǎ ǳǎǳŀƭέ ŎƻƘƻǊǘΥ 51 days (95% 
confidence interval 39-78 days).

¢ƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ άǘǊŜŀǘƳŜƴǘ ŀǎ ǳǎǳŀƭέ 
patients and rTMS patients emerges around 
80 days. 

n = 284

n = 173

Time to first lapseof cocaine use in full sample and comparisoncohort (Dodge et al 2011).

Of the patients who had at least 12 
months of follow-up, 10 out of 55 (18%) 
maintained abstinence throughout. 



MaintenancerTMS sessions and lapsesin closelyfollowed subsample, month by month

The graph illustrates more clearly that 
the gradual decrease in re-
administration of rTMS (green circles) 
did not leave patients more vulnerable 
to lapses to cocaine use (red circle).  

The mean quantity of cocaine use per 
patient was less than 1·gr/month.

Mean frequency of cocaine use
significantlydecreasedfrom a mean of
18.7 day/month to less than 1.0
day/month.

The reduction of the rTMS sessions is 
not coupled with an increase of the 
number of lapses. The number of lapses 
remains stable over time.



rTMSstimulation protocol of l-DLPFC for smoking cessation

10 daily MRI-guided rTMS sessions over two 
weeks to the LDLPFC paired with craving cues

42 treatment-seeking nicotine-dependent smokers 
(> 10 cigarettes per day) 
n=21 active rTMS; n=17 sham

rTMS to the LDLPFC for 10 days reduces cigarette 
consumption and cued craving for up to one month


