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Current Psychopharmacology 
 

Treatment strategies for individuals with FXS are at this point supportive strategies designed to 
maximize functioning.   No treatments are currently available that are directed specifically at the 
underlying neuronal defect caused by the absence of FMRP.  As behavior in FXS can 
significantly impact functionality, symptom-based treatment of the individual’s most problematic 
behaviors can be quite helpful.  A survey of medications used in an FXS cohort showed 
responsiveness by clinical report to a variety of medications used clinically in an uncontrolled 
setting to target specific symptoms.1
 
Although medication management for behavior in FXS shows promise in the clinical setting, more 
controlled studies are needed to evaluate formally the effects of these medications in the FXS 
population.  One small placebo-controlled cross-over study showed methylphenidate to be 
effective for hyperactivity and attention in about 70% of boys with FXS.2 Indeed, stimulants are 
the most frequently used and most frequently helpful class of medication in boys with FXS. . 
Figure 1 shows medication classes used in a large Chicago FXS clinic3 and the percentage report 
of positive response for the symptom being targeted.  In this cohort, stimulants were targeted to 
symptoms of distractibility, hyperactivity and impulsivity; alpha2-agonists were targeted to 
hyperactivity, impulsivity, mild aggression, and hyperarousal and hypersensory behaviors; SSRIs 
and tricyclics were targeted to anxiety, perseverative and OCD behaviors and mood lability; and 
risperidone targeted aggression and other more severe aberrant behaviors.  The response rate to 
stimulants for hyperactivity and attentional symptoms was 77% (Figure 1), similar to that seen in 
the one controlled study.2 In some FXS patients, stimulants exacerbate anxiety, mood lability, or 
aggressive tendencies and must be abandoned.  Stimulants (Adderall and methylphenidate) now 
come in many different long-acting forms, which may be quite useful in eliminating swings in 
mood and behavior during the day seen on multiple-dose regimens of fast-acting preparations.  
Stimulants may also induce excessive side effects or may not be effective in FXS children less 
than 5 or 6 years old, although they may be quite effective if re-introduced at an older age. 
 
Anxiety, compulsive/perseverative and mood symptoms can be managed with antidepressants, 
particularly selective serotonin reuptake inhibitors (SSRIs).  SSRIs appear to be particularly 
helpful for social anxiety and withdrawal seen in females and high-functioning males with FXS.  In 
the Chicago cohort, response rate to antidepressants was about 50% (Figure 1) for anxiety, mood 
or compulsive/perseverative symptoms.  SSRIs can result in activation or disinhibition with 
increased impulsivity, which may require discontinuance.  For patients who are too disinhibited on 
SSRIs, venlafexine (Effexor) or tricyclic antidepressants may be useful.  Tricyclics may also help 
with sleep dysregulation. 
 
Alpha 2-agonists, clonidine and guaneficine (Tenex), show about 50% efficacy (Figure 1) in 
treating hyperactive, hyperaroused, hypersensitive, impulsive, and aggressive behaviors in young 
boys with FXS.  These medications may be particularly effective in children less than 5 years of 
age who do not tolerate or respond to stimulants.  Risperidone (Risperdal) is effective for 
aggressive behavior and other aberrant and undesired behaviors (Figure 1), but may result in 
intolerable weight gain, especially at higher doses.  Other more recently developed atypical 
antipsychotics such as quetiapine (Seroquel) and ziprasidone (Geodon) may be also be helpful 
for aggressive behavior if there are problems with weight gain on risperidone.  Valproic acid and 
carbamazepine may help with mood cycling. 
 



Psychopharmacology for the Future 
 
As information regarding the neuronal functions of FMRP becomes available, more directed 
pharmacological interventions will be designed to address specific neurochemical deficits 
generated by the absence of FMRP.  For instance, it has recently been shown that AMPA 
receptors and AMPA-mediated activity4,5 are down-regulated in FXS cortex and mGluR5 activity 
is increased,5 leading to abnormalities of synaptic long-term depression and long-term 
potentiation.  Positive AMPA-receptor modulators, which act as cognitive and memory enhancers, 
may therefore improve cognitive functioning and behavior in individuals with FXS. Several of 
these compounds are already in development and the first trial of an AMPA-receptor positive 
modulator (ampakine, CX516) in adults with FXS is underway.  It is expected that more directed 
cognitive pharmacotherapy for FXS, such as mGluR5 receptor antagonists, will be available in 
the near future.  
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Figure 1.  Response rates to various classes of medications in a Chicago FXS cohort.3  
Response was determined clinically based on feedback from parents, teachers, and therapists, 
regarding target behaviors. Stimulants included methylphenidate preparations, Adderall, and 
dextroamphetamine preparations.  Alpha2-agonists included clonidine and guaneficine (Tenex).  
Tricyclic antidepressants included imipramine and amitryptyline.  SSRIs included fluoxitine 
(Prosac), sertraline (Zoloft), fluvoxamine (Luvox), and citralopram (Celexa). Response rates are 
given as a fraction of the total possible respondents for males (m), females (f) and the total group 
treated with each medication class (t).  Number of individuals treated is indicated for males, 
females and the total group underneath the figure label for the drug category. 
 
References 
(1) Amaria RN, Billeisen LL, Hagerman RJ. Medication use in fragile X syndrome. Mental Health 
Asp Dev Dis 2001;4:89-93. 
(2) Hagerman RJ, Murphy MA, Wittenberger MD. A controlled trial of stimulant medication in 
children with the fragile X syndrome. Am J Med Genet 1988;30:377-392. 
(3) Berry-Kravis E, Grossman AW, Crnic LS, Greenough WT. Fragile X syndrome. Current 
Pediatrics 2002;12:316-324. 



(4) Li J, Pelletier MR, Perez Velazquez JL, Carlen PL. Reduced cortical synaptic plasticity and 
GluR1 expression associated with fragile X mental retardation protein deficiency. Mol Cell 
Neurosci 2002;19:138-151. 
(5) Huber KM, Gallagher SM, Warren ST, Bear MF. Altered synaptic plasticity in a mouse model 
of fragile X mental retardation. Proc Natl Acad Sci USA 2002;99:7746-7750. 
 



 

 



 



 



 



 



 



 



 
 


