
Experimental fMRI study on the comparison of the brain function effects 

of a single dose of Guanfacine and Lisdexamfetamine relative to placebo 

in children and adolescents with ADHD. 

 

ADHD is most commonly treated with stimulant medication, usually Methylphenidate 

and Amphetamines or with a non-stimulant drug Atomoxetine. However, recently 2 

new drugs have been licenced in ADHD, one is a new stimulant drug called 

Lisdexamfetamine and the other drug is a new non-stimulant drug called Guanfacine. 

Lisdexamfetamine has been shown to be better than Methylphenidate in several 

clinical trials and Guanfacine has also been very promising. 

We and others have that Methylphenidate and Atomoxetine work in ADHD by 

improving the activity of certain areas in the brain of attention and self-control which 

are not used very much in ADHD children. Through enhancing the activity of these 

attention and self-control regions, Methylphenidate and Atomoxetine improve the 

attention and self-regulation skills of ADHD children which then makes them better 

able to behave well at school and at home, it helps them to be less impulsive and be 

better able to concentrate. 

However, no one has tested the effects of the new drugs, Lisdexamfetamine and 

Guanfacine, on the brain activity of ADHD children. We want to know whether these 

new drugs have the same or even better effects on the brain activity of ADHD children. 

This is important as we need to find out how these drugs work and why and by which 

underlying effects on the brain they improve ADHD behaviours. 

Therefore, the aim of this study is to understand how these two recently licensed drugs 

for ADHD change the activity of the brain. We will use a functional Magnetic 

Resonance Imaging (fMRI) scanner to monitor brain activity of ADHD children  after 

they have taken a single dose of Lisdexamfetamine (a stimulant drug), or of 

Guanfacine (a non-stimulant drug), and will compare it to placebo (a substance which 

should have no effects on brain activity, in this case we will use vitamin C).  

We will invite 20 ADHD patients (aged between 10 and 18) to take part in this study. 

We will make sure that those patients understand the study and that it is safe for them 

to participate (i.e. we will check if they can have an MRI scan and if they can safely 

take the medication). The patients we will invite will be either medication-naïve (i.e. 

they have never taken ADHD medication) or medication free for the past year, so that 

the brain changes we observe in this study can be linked to the medication we are 

investigating and not to other medication.  

Each patient will come in for a pre-assessment (where we check if the patient is eligible 

to take part in the study) and, if eligible, three fMRI scans. The fMRI scans will be done 

on three separate visits one week apart each. Before each fMRI scan the patient will 

receive one single dose of each of the drugs (i.e. Lisdexamfetamine, Guanfacine, or 

placebo). In this study, each patient will receive each of the 2 drugs and the placebo 

pill, but in a random order. During the fMRI scan the patient will complete the same 



tests of attention, working memory, and inhibition, which we have previously found are 

improved with Methylphenidate and Atomoxetine, to see whether the effects of 

Lisdexamfetamine and Guanfacine are better or the same as the effects of the 

previous drugs.  

Each participant will receive £20 for the pre-assessment visit and £50 for each 

scanning session to reimburse them for their time (i.e. £170 in total). We will also 

reimburse any travel expenses and can arrange taxis or other travel if required. 

We will recruit potential participants from Child and Adolescent Mental Health Services 

(CAMHS), GP practices, and community paediatricians, as well as through 

advertisement, social media, Trust consent for contact mechanism, ADHD support 

group websites, and newspaper adverts. 

The results of the study will tell us what the effects are of these two newly licenced 

drugs on the brain of ADHD patients and whether the effects are similar, worse or the 

same to those we have previously observed with the old drugs. The study will be the 

first study to test the effects of these new drugs on the brain activity of ADHD children 

and the findings will hence be very important to help us understand how these new 

drugs work. 

 


