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Different medication classes 
improve different areas  
of cognitive function

Mr. A, age 45, presents to the psychiatry clinic 
complaining of “ADHD.” He says he is not able 
to sit through movies and often gets distracted 

while on his computer at work. He also is having problems 
in his relationship with his wife; she says having a 
conversation with him is difficult. He has seen a psychiatrist 
for depression, which is currently managed by his primary 
care physician (PCP), who prescribed sertraline, 100 
mg/d. Mr. A feels that although his depression is now 
under control, the medication has had limited effect on 
improving his concentration. 

With further discussion, Mr. A reveals that 6 months 
ago he was involved in a car accident and suffered a 
mild traumatic brain injury (TBI). He was hospitalized 
overnight and was encouraged to follow up with his PCP. 
During his only follow-up visit, Mr. A told his PCP that he 
was having difficulty concentrating since the accident. 
However, because Mr. A has a remote history of alcohol 
abuse, his physician was reluctant to give him additional 
medication and referred him to a psychiatrist. 

TBI is increasingly common but often overlooked  
or not treated in the emergency room (ER). Each  
year at least 1.7 million people experience a TBI; 
275,000 are hospitalized and 52,000 die.1 The true in-
cidence likely is greater because patients who do not 
present to the ER or hospital are not included in most 
studies, and the often-subtle psychiatric sequelae 
may preclude patients from seeking mental health 
treatment. 

Psychiatric disorders are common among those who 
sustain a TBI (Table 1, page 22).2 One prospective cohort 
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TBI and  
cognitive deficits

study found that patients with mild TBI are 
2.8 times more likely than other patients to 
develop a psychiatric disorder.3 Statistics re-
garding TBI and psychiatric illness often are 
limited because they rely on self-reports, 
chart review, or retrospective studies.4 

TBI severity can be classified on the ba-
sis of Glasgow Coma Scale score and other 
factors (Table 2).5 The correlation between 
severity of injury and resulting psychiat-
ric illness or post-concussive symptoms 
is unclear.6 There is evidence that cogni-
tive defects are associated with decreased 
function. Cognitive dysfunction also has 
been associated with disability 10 years 
after moderate to severe TBI.7 The asso-
ciation between cognitive dysfunction and 
outcome is more strongly correlated with 
moderate to severe TBI; there is no clear 
association in mild TBI.7 Additionally, 
compared with patients with severe TBI, 
those with mild TBI were more likely to be 
employed. At all severity levels, function 
improves over time. Mild, moderate, and 
severe TBI have a similar recovery curve.7

Cognitive dysfunction and TBI
Cognitive dysfunction can be split into 3 
categories: 

• executive function
• memory
• processing speed.
The incidence of cognitive dysfunction 

after TBI is unclear. Several methods are 
used to quantify cognitive dysfunction in 

TBI patients; it is widely regarded that the 
Mini-Mental State Exam is not adequate to 
screen for subtle cognitive deficits.6 How-
ever, there is no clear consensus on which 
tool should be used.5 

Off-label pharmacotherapy 
There are no FDA-approved medications 
for treating neuropsychiatric sequelae of 
TBI. Treatment should be symptom-based 
and employ the “start low, go slow” ap-
proach. Compared with patients without 
brain injury, TBI patients may experience 
increased adverse effects from psycho-
tropics but may require standard doses. 
These patients also may have comorbidi-
ties such as seizure disorders, substance 
abuse, and depression that will affect 
treatment.2 Different areas of cognitive 
function respond to different medication 
classes. Suggested medications include 
stimulant and nonstimulant catechol-
aminergic agents and cholinesterase in-
hibitors (Table 3, page 33).8

Executive function responds to non-
stimulant catecholaminergics. In a review, 
Writer and Schillerstrom5 found that TBI 
patients who received catecholaminergic 
augmentation showed improved func-
tion in 6 of 7 studies. In 2 randomized 
controlled trials (RCTs) and 4 nonrandom-
ized, placebo-controlled trials, patients 
with mild to severe TBI showed improved 
executive function, attention, global cog-
nitive function, memory, language, and/
or arousal with use of bromocriptine, 
pramipexole, carbidopa/levodopa, or 
amantadine.5 The greatest improvements 
were found in executive function. In 1 
RCT, 10 patients with mild to severe TBI 
showed no functional improvement after 
2 weeks of treatment.

Amantadine, 200 to 400 mg/d, has been 
shown to safely improve arousal and cog-
nitive function in patients with moder-
ate to severe TBI when started 3 days to 
5 months after injury.9

 Amantadine, 400 
mg/d, also improves executive function 
measures without significant benefit in at-
tention or memory in patients with mild 
to severe TBI 6 months post-injury.10 

Clinical Point

The Mini-Mental 
State Exam is not 
adequate to screen 
for subtle cognitive 
deficits in TBI 
patients

Psychiatric symptom Incidence

Aggression 30%

Anxiety 10% to 70%

Apathy 10%

Cognitive impairment 25% to 70%

Depression 25% to 50% 

Mania 1% to 10% 

Psychosis 3% to 8%

TBI: traumatic brain injury

Source: Adapted from reference 2

Psychiatric symptoms:  
Common among TBI patients

Table 1
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Memory responds to cholinesterase in-
hibitors. Memory deficits secondary to TBI 
affect immediate and delayed memory. 
The cholinesterase inhibitor donepezil is 
approved for treating Alzheimer’s disease 
(AD) in the United States and Canada, and 
research suggests memory deficits after TBI 
may be similar to those seen in AD.11 This 
includes deficits in long-term memory stor-
age, which likely is associated with the cho-
linergic system.11 Post-mortem studies have 
found similarities in traumatically injured 
brains and those of AD patients.11 

Three small prospective studies of done-
pezil have shown improved memory and 
attention in TBI patients when cognition is 
the primary outcome, with 1 small nega-
tive open-label trial.7 In a study of 53 pa-
tients, Whelan et al12 found that donepezil 
improved patients’ intelligence quotient 
and clinician-based assessment of cogni-
tion over 2 years. Taverni et al13 found 
memory improvement in 2 TBI patients 
within 3 weeks of starting donepezil. These 
results suggest that donepezil may be used 
in acute and late phases of memory deficits 
following mild, moderate, or severe TBI.6 
All studies titrated donepezil from 5 to 10 
mg/d over several weeks. Dosing guide-
lines for donepezil in AD suggest 5 mg/d 
for 4 to 6 weeks, which may be increased to 
10 mg/d if needed.8 

Rivastigmine (3 to 6 mg/d) has been 
shown to be effective in mild TBI when 
started 1 year after injury and safe for 12 
to 38 weeks of treatment.14,15 One retro-
spective cohort study of 111 patients with 
chronic TBI found no difference among 
donepezil, rivastigmine, or galantamine, 
with mean doses of 7.2 mg/d, 10 mg/d, 
and 2.3 mg/d, respectively.16 Sixty-one per-

cent of patients showed improvement and 
the remainder had modest or no response. 
This study suggests that positive response 
on cognition may be similar among cho-
linesterase inhibitors. In case reports, phy-
sostigmine has offered some benefit17,18; 
however, cardiovascular and autonomic 
side effects restrict its use.11 Tacrine is as-
sociated with problematic gastrointestinal 
and hepatic side effects.11 

Processing speed responds to stimulant 
catecholaminergics. Although the inci-
dence of psychiatric illness is not correlated 
with TBI severity, evidence suggests that 
speed of processing mediates the relation-
ship between injury severity and functional 
decline.19 Therefore, aggressively treating 
these deficits may help improve function. 

Methylphenidate improves attention 
and processing speed after TBI. A review 
of 7 randomized trials and 2 nonrandom-
ized trials indicated that patients with 
mild to severe, chronic TBI experienced 
significantly improved cognitive func-
tion after methylphenidate treatment.5 
Willmott and Ponsford20 found significant 
enhancement in information processing 
speed within 2 weeks of methylphenidate 
treatment in 40 patients with moderate or 
severe TBI. Methylphenidate increased the 
rate of recovery and led to improvement 
in acute21 and post-acute phases.22 In addi-
tion, methylphenidate may improve pro-
cessing speed even in the absence of sig-
nificant changes in attention.23 

The standard methylphenidate dose 
used in most studies, 0.3 mg/kg twice 
daily, is safe and effective. Dosing usually 
is started at 5 mg/d and titrated to symp-
tomatic relief. Because methylphenidate 

Clinical Point

Catecholaminergics 
improved TBI 
patients’ cognitive 
function in 2 
randomized and 
4 nonrandomized 
trials 

Severity GCS score LOC duration PTA*

Mild 13 to 15 <30 minutes <1 hour

Moderate 9 to 12 1 to 24 hours 1 to 24 hours

Severe <8 >24 hours >24 hours

*Includes loss of memory immediately before or after the accident

GCS: Glasgow Coma Scale; LOC: loss of consciousness; PTA: posttraumatic amnesia 

Source: Reference 5 

Classifying severity of traumatic brain injury

Table 2

continued on page 33
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does not lower the seizure threshold, it is 
safe for patients at high risk for seizure.24 
Methylphenidate also significantly im-
proves attention and speed of processing 
in pediatric head trauma.25,26 

Dextroamphetamine also is used to treat 
speed of processing dysfunction after TBI, 
but is less studied than methylphenidate. 
Dextroamphetamine, 5 to 30 mg/d, was 
found to effectively treat attention prob-
lems that interfered with rehabilitation in 
patients with severe TBI.27

Nonpharmacologic treatments 
In addition to pharmacotherapy, nonphar-
macologic interventions also should be 
a mainstay of treatment. Compensatory 
training and cognitive exercise may im-
prove patients’ cognitive deficits and re-
turn some sense of control. Individual and 
family psychotherapy, including cognitive-
behavioral therapy, also may be beneficial.2 
Review sources have identified the impor-
tance of validating patients’ symptoms and 
developing a goal-based treatment plan.6 

CASE CONTINUED

Improvement with stimulants
Unlike many TBI patients who do not 
recognize the often-subtle psychiatric 

sequelae of their injury, Mr. A is aware of his 
difficulty concentrating, which is temporally 
linked with his accident. After exploring the 
association between Mr. A’s symptoms and 
his injury, his psychiatrist concludes that Mr. 
A’s cognitive deficits likely are associated 
with his TBI. Mr. A’s history of alcohol abuse 
raises concerns about prescribing stimulants. 
However, after assuring that Mr. A’s 
depression is well controlled and addressing 
his risk of substance abuse, his psychiatrist 
prescribes methylphenidate titrated to 30 
mg/d. When he returns to the clinic several 
weeks later, Mr. A reports improved attention 
and functioning at work, and continues 
to follow up with the psychiatrist without 
requiring changes to his medication regimen. 
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Clinical Point

Memory deficits after 
TBI may be similar 
to those seen in 
Alzheimer’s disease

Deficit
First-line 
medication Side effects Contraindications Other treatments

Memory Donepezil  
(5 to 10 mg/d)

Diarrhea, nausea, 
vomiting, muscle 
cramps, fatigue, 
anorexia

Hypersensitivity 
to donepezil or 
piperidine derivatives

Rivastigmine, 
galantamine, 
physostigmine, 
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Speed of 
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Executive 
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Recommended treatments for mild TBI-related cognitive deficits

Table 3
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Clinical Point

Nonpharmacologic 
interventions such 
as compensatory 
training also  
should be a part  
of treatment for  
TBI patients
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Drug Brand Names

Amantadine • Symadine,  Galantamine • Razadyne
   Symmetrel Methylphenidate 
Bromocriptine • Parlodel    • Ritalin, Methylin, others
Carbidopa/levodopa  Physostigmine • Antilirium
   • Sinemet Pramipexole • Mirapex
Dextroamphetamine  Rivastigmine • Exelon
   • Dexedrine Sertraline • Zoloft
Donepezil • Aricept Tacrine • Cognex
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Bottom Line
Cognitive dysfunction as a result of traumatic brain injury may be misdiagnosed 
and undertreated. Memory, executive function, and speed of processing show 
significant improvement in response to catecholaminergic and cholinergic 
augmentation. Nonpharmacologic interventions also should be a mainstay of 
treatment.
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