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Abstract 

A traumatic brain injury (TBI) can cause immediate and delayed damage to the 

brain producing long-term cognitive and behavioural problems.  Young people in the 

early stages of a productive life are at most risk of sustaining a TBI making these 

persistent problems of major personal and social importance.  Post-TBI rehabilitation 

provides one possible strategy for improving outcome following injury.  

Pharmacological treatments, on the other hand, have the potential to either minimise the 

amount of damage that the brain sustains following TBI, thereby improving outcome, or 

reduce persistent biochemical disruptions that are associated with poorer outcome.  

However, research in this area has shown mixed results hampering advances in the 

treatment of this condition.  This thesis will, therefore, synthesise the findings from pre-

clinical and clinical research that has examined the effects of pharmacological 

treatments on cognitive and behavioural outcome following adult TBI. 

A large number of the pharmacological agents have been investigated in pre-

clinical experimental research with rodents making it difficult to consolidate the 

findings.  Therefore, the first study meta-analysed the data from 223 pre-clinical studies 

that examined 91 pharmacological treatments in adult male rodents (rats, mice) after 

TBI.  Sixteen treatments improved cognition and motor outcome across a range of 

models of TBI injury.  Four of these showed dose-dependent treatment effects and two 

showed treatment-interval effects.  The findings suggest that anti-inflammatories are the 

most efficacious treatments for improving cognition and motor function in rodents 

following TBI.  Behaviour, on the other hand, did not improve with any of the 

treatments. 
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It is unclear whether these treatment benefits translate to an adult human TBI 

population.  Study two, therefore, evaluated the impact of early (≤ 7 days post-injury) 

pharmacological treatments on cognition and behaviour in humans after TBI using 

meta-analytic techniques.  Twenty-two studies that investigated eleven different 

treatments were analysed.  Two treatments (amantadine and bradycor) showed marked 

improvements in arousal.  A further three were associated with dose-dependent 

treatment effects (LF 16-0687Ms, dexanabinol, GK-11).  The outcome measure used to 

evaluate a pharmacological agent influenced the likelihood of finding a treatment 

benefit. 

It is also unclear whether long-term changes (≥ 4 weeks post-injury) to 

neurotransmitters in the brain additionally benefit from pharmacological interventions.  

Again, the findings from clinical studies in an adult human TBI population have been 

inconsistent.  In study three, the data from 30 studies that investigated 19 

pharmacological treatments administered prior to and spanning, the post-acute stage, 

and in the post-acute stage after adult human TBI were synthesised.  Three treatments 

(methylphenidate, amantadine, donepezil) improved behaviour (mood, combativeness), 

cognition or general outcome while one (sertraline) worsened post-concussion 

symptoms and cognition. 

In summary, this thesis confirms that both early and post-acute pharmacological 

interventions can improve the outcomes of adult rodents and humans after TBI.  Early 

treatments that reduce brain swelling (i.e., inflammation and oedema) appear to be 

beneficial to outcome in both rodents and humans.  Stimulant treatments administered 

to humans in the early and post-acute stage after TBI also show marked benefits.  

Finally, drug dosage, injury-to-treatment interval and outcome measure influenced the 

likelihood of finding treatment benefits. 
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