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ABSTRACT
Traumatic brain injury (TBI) is a leading cause of injury, 
disability, and death in the United States. Amantadine is an 
established dopamine agonist that supports neurological 
function. The purpose of this literature review was to 
determine whether amantadine improves cognitive function 
post-TBI. PubMed and CINAHL were used to search the 
literature for articles using amantadine to treat TBI from 
1994 to 2004. Outcomes were summarized and the 
evidence was appraised. Although earlier studies from 1994 
to 2003 were lower-level studies and recommended further 
research on treatment of cognitive dysfunction in TBI, the 
literature from 2004 to present generally concluded that 
amantadine improved cognitive function related to arousal, 
memory, and aggression. It can be started days to months 
postinjury and still produces benefits.
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greater than 30 minutes and having posttraumatic amne-
sia for 24 hours or longer.1,2 Young children and adoles-
cents are the 2 leading age groups to suffer from TBI, and 
older adults older than 65 years follow. Older adults older 
than 75 years are the leading age group to be hospital-
ized and/or die from TBI.1 Falls, followed by motor vehi-
cle crashes, are the 2 most common causes of TBI. Falls 
constituted 35.2% of all TBI, accounting for 50% of TBI 
incidence in age groups birth to 14 years old and 60.7% 
of adults older than 65 years. Although  motor vehicle 
crashes are the second most common cause of TBI, they 
are the leading cause of TBI-related death (31.8%). Indi-
viduals with a history of TBI on disability accrue close to 
$50 billion annually. Patients with TBI are more at risk for 
cognitive dysfunction, psychiatric disorders, and aggres-
sion, making it essential to have proper pharmacotherapy 
available to treat symptoms.3

PATHOPHYSIOLOGY
Traumatic brain injury is a broad term that encompasses 
concussion, closed head injury, and blast-induced trau-
matic injury, which can cause different levels of neuro-
logical and chemical imbalances in the brain, leading to 
temporary or permanent disability. The external force that 
causes injury propels the brain to move rapidly inside the 
skull, resulting in damage to the gray matter and the cer-
ebrovasculature.4 The ensuing inflammatory process can 
last a few hours to days after the initial injury and causes 
neurological deficits with neurochemical imbalances de-
veloping hours after the brain injury because of nerve 
cell damage. This creates a disproportionate amount 
of glutamate receptors, free radicals, and intracellular  
calcium production, causing detrimental changes in ion  
homeostasis.2

The frontal lobe in the brain is the most common site 
of traumatic injury. It uses the neurotransmitter, dopa-
mine, to regulate cognitive function and behavior, which 
is responsible for executive planning, attention, short-
term memory, and motivation. When the brain moves 
rapidly in the head because of force, there is also the 
risk of diffuse axonal injury defined as the stretching 
and shearing of nerve axons in the brain and brainstem. 
Diffuse axonal injury is common in moderate to severe 
TBI and is characterized by some permanent cognitive 
dysfunction. Diffuse axonal injury and frontal lobe injury DOI: 10.1097/JTN.0000000000000138

T
here are approximately 1.7 million traumatic brain 
injuries (TBIs) in the United States reported each 
year, accounting for 1.3 million emergency depart-
ment visits, 275 000 hospitalizations and 52 000 
deaths annually. According to the Center for Disease 

Control and Prevention, TBI encompasses one third of 
all injury-related deaths in the United States annually and 
is defined as any forceful impact to the head leading to 
brain dysfunction.1 Traumatic brain injury ranges from 
mild injury or concussion to moderate and severe. Mod-
erate to severe TBI is defined as loss of consciousness for 
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lead to changes in dopamine receptor function, as well 
as norepinephrine, acetylcholine, and serotonin receptor 
changes. Cognitive impairment is the leading cause of 
TBI-related disability in the United States, with as many as 
43% of individuals who have suffered moderate to severe 
brain injury having some type of cognitive impairment.4 
Cognitive dysfunction is related to the severity of injury. 
Individuals with mild TBI may suffer mild cognitive dys-
function that fully resolves within 6 months of initial in-
jury, whereas persons with moderate to severe TBI may 
suffer permanent and disabling damage. Common symp-
toms of cognitive and behavioral changes include aggres-
sion, irritability, decreased attention, impaired judgment, 
memory loss, and decreased mental flexibility. The sever-
ity of symptoms varies with the severity of brain injury.4,5 
Irritability and aggression occur in 29% to 73% of patients 
with TBI, and exact pathology is not fully understood. It 
has been hypothesized that aggression in individuals who 
have suffered a brain injury experience changes along the 
emotional pathways that alter sensory processing, cogni-
tive appraisal, limbic drive, and cortical inhibitions.6

PHARMACOLOGY
Several different medications have been studied as treat-
ment modalities for TBI. These medications include 
antipsychotics such as seroquel or haloperidol, benzo-
diazepines, anticonvulsants such as depakote, antidepres-
sants, dopamine agents including amantadine, stimulants 
such as methylphenidate, and β-blockers such as pro-
pranolol.3,7,8 Treatment modalities should be selected on 
the basis of the individual’s medical history and symp-
tomatology.8 In patients with TBI with agitation and ag-
gression, a Cochrane Review from 2006 found that the 
β-blocker propranolol was the most effective treatment 
regimen.7 This finding is in agreement with another ar-
ticle that recommended guidelines for neurobehavioral 
problems experienced by patients with TBI.3 In the same 
review, methylphenidate is recommended for treatment 
of attention deficit and decreased information processing 
in patients with TBI.3

Dopaminergic agents have been studied as a potential 
treatment for TBI on the basis of their favorable effect on 
dopamine in the central nervous system. Originally devel-
oped as an antiviral agent, amantadine has been used as 
an anti-Parkinsonian agent since the late 1960s.9 Recently, 
its use has been studied in TBI.10-12 Amantadine is hy-
pothesized to increase release and reuptake of dopamine, 
causing increased concentration of dopamine in the syn-
aptic cleft of neurotransmitters. Amantadine infusion in 
rats with TBI has been shown to increase striatal release 
and reuptake of dopamine while improving behavioral 
deficits.13 Furthermore, amantadine may act as an N- 
methyl-d-aspartate antagonist resulting in neuroprotective 
effects.10 In patients with TBI, amantadine may enhance 

cognitive function, concentration, processing time, psy-
chomotor speed, and decreased fatigue. It has a favorable 
safety profile and is generally well tolerated by patients. 
Possible side effects include agitation, irritability, insom-
nia, vivid dreams, hyperactivity, delirium, depression, 
gastrointestinal upset, peripheral edema, and anorexia. 
Severe adverse effects may include seizures.10,14 Side ef-
fects are often dose dependent and thus resolve with de-
creasing the medication dose or discontinuing it.6,15 Al-
though clinicians have evaluated amantadine’s effects on 
TBI in the literature, results have been inconclusive. The 
purpose of this literature review was to evaluate whether 
amantadine is effective for increasing arousal and cogni-
tion after moderate to severe TBI and if so, when to start 
and how to dose the medication.

METHODS
A literature search using PubMed and CINAHL from 
January 1994 through February 2014 was conducted using 
the MeSH terms “amantadine,” “pharmacotherapy,” “trau-
matic brain injury,” “TBI,” “concussion,” “post concussive 
syndrome,” and “diffuse axonal injury.” Articles written in 
the English language pertaining to pharmacologic treat-
ment with amantadine within the first year of moderate to 
severe TBI were identified. Articles were peer-reviewed, 
evidence-based, full-text, and published in the United 
States, Europe, and Taiwan. Additional studies were ob-
tained through searching the bibliographies of result-
ant articles. Resultant articles were a compilation of old  
(>10 years old) and new research examining amantadine 
treatment in TBI. Older research that was assessed in-
cluded a Cochrane review,7 a guideline for pharmacologic 
treatment of TBI,3 1 randomized controlled trial,16 and a 
case study and case report.5 Of the newer literature, 2 ret-
rospective studies,11,17 1 retrospective case-control study,14 
1 longitudinal observational cohort,18 1 meta-analysis,2 
and 4 randomized, controlled trials were examined.6,10,12,13 
Special consideration was given to the quality of evidence; 
newer studies generally were higher quality research, 
whereas older studies often consisted of individual case 
studies and/or randomized or nonrandomized, controlled 
trials with small sample size and potential selection bias. 
Standard outcome measures used most frequently in the 
literature included the Glasgow Outcome Scale (GOS),19 
Functional Independence Measure (FIM) and its FIM-cog 
subscale,20,21 Disability Rating Scale (DRS),22,23 and the  
Mini-Mental Status Examination (MMSE).24 In addition, the 
authors corresponded through e-mail with an expert phy-
sician in the field to gain his insight regarding standard of 
care in TBI and use of amantadine for enhanced arousal 
and cognition. Finally, guidelines for TBI treatment were 
reviewed and considered. Findings were summarized in 
evidence tables by the authors, and quality of research 
was considered in developing a recommendation.
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FINDINGS

Earlier Literature
Pharmacotherapy research studies using amantadine in 
TBI before 2004 (>10 years old) were considered ear-
lier literature by the authors. Studies conducted before 
2004 recommended further research or other pharmaco-
logic therapies to treat cognitive dysfunction. Many of the 
studies had small sample sizes and were based on case 
reports or case studies. The Cochrane Database Review 
System, “pharmacological management for agitation and 
aggression in people with acquired brain injury” evalu-
ated 6 randomized control trials published between 1986 
and 1999, evaluating β-blockers, methylphenidate, and 
amantadine. The main results of the Cochrane Review 
concluded that β-blockers were better in treating aggres-
sion and agitation compared with amantadine; however, 
3 studies were reviewed that analyzed β-blockers com-
pared with 1 study using amantadine.7 The study using 
amantadine was a double-blinded, placebo-controlled, 
crossover study that hypothesized that administration of 
amantadine would result in improved measures of atten-
tion, increased cognitive skills, and reduced agitated be-
havior in patients with TBI. It had a small sample size  
(n = 10). Participants were all from the same acute re-
habilitation unit, and outcomes were measured using the 
Neurobehavioral Rating Scale and other neuropsycho-
logical tests in 5 domains: orientation, memory, attention,  
executive/flexibility, behavior, and composition vari-
ables in 2-week intervals. Results showed there was no 
benefit of amantadine treatment over placebo, and the 
hypothesis was not supported. There were many limita-
tions of the study including limited sample size with only 
2 participants actually finishing the entire trial, and the 
comparison of short-term effects of amantadine instead of 
potential of long-term benefits.16

A randomized, double-blinded, placebo-controlled, 
crossover study from 2002 (n = 35) examined patients 
with transportation-related TBI and Glasgow Coma Scale 
(GCS) scores of less than 10 in the first 24 hours after 
admission, loss of consciousness immediately after the 
accident, and traumatic amnesia lasting at least 1 week 
postinjury. Patients were divided into group 1 (n = 15) 
and group 2 (n = 20). Group 1 received amantadine  
100 mg twice a day (bid) for the first 6 weeks and placebo 
the second 6 weeks, whereas group 2 received placebo 
first and amantadine second. Outcome measures included 
the MMSE, DRS, GOS, FIM-cog subscale for cognition and 
arousal, laboratory tests, electrocardiography, and urinal-
ysis to test medication safety. There was significant im-
provement in group 1 compared with group 2 during the 
first 6 weeks for most outcome measures including the 
MMSE (P = .0185), DRS (P = .0022), GOS (P = .0077), 
and FIM-cog (P = .0033). There was also a significant 

improvement in group 2 during the second 6 weeks com-
pared with the first 6 weeks via most outcome measures 
including the MMSE (P = .0409), DRS (P = .0099), GOS 
(P = .4008), and FIM-cog (P = .0173). Earlier treatment 
was not shown to be more efficacious, and there were no 
significant changes in laboratory tests, electrocardiogra-
phy, and urinalysis between groups. It should be consid-
ered that the crossover design of this study may be prob-
lematic related to spontaneous improvement of patients 
with TBI with time in addition to the small sample size.10

Many previous studies had recognized that there was 
a lack of evidence-based guidelines pertaining to phar-
macotherapy treatment of TBI.3,10,16 In 2006, 3 panels 
of experts in the field of TBI worked together to form 
treatment guidelines for TBI in the domains of affect/ 
anxiety/psychotic, cognitive, and aggression disorders. 
Articles used in the guidelines were scored using the 
Brain Trauma Foundation’s Guidelines for the Manage-
ment of Severe Head Injury that rates articles from class I 
through class III for evidence. The 3 studies cited regard-
ing use of amantadine for the formation of the guide-
lines were categorized as class III evidence, the lowest 
ranking.16 These studies included the first study reviewed 
previously from 1999, which was only finished by 2 of 
the 10 subjects16 and 2 additional studies that were a case 
series (n = 6)25 and a case report (n = 1)26 examining 
the effects of a pharmacologic treatment combination of 
amantadine and l-dopa/carbidopa. After review of the 
literature, the guidelines determined that there was insuf-
ficient evidence to support one medication to improve 
cognitive function in TBI. Amantadine was recommended 
as a potential option for generalized cognitive functioning 
and to improve attention and concentration in moderate 
to severe TBI.3 However, this is a weak recommendation 
considering it was based on lower-level research.

Recent Literature
Studies published over the previous 10 years, 2004 to 
present, were considered recent literature by the authors. 
Except for one retrospective cohort study,17 the newer 
literature favors pharmacologic treatment of moderate to 
severe TBI with amantadine.2,6,10-12,16 Results of the recent 
literature are summarized in Table 1. With the exception 
of one study, all research was conducted on humans. In 
the animal study, TBI was evoked with fluid percussion 
therapy in male rats (n = 130). Continuous amantadine 
infusion was shown to increase striatal dopamine release 
and reuptake while decreasing dopamine metabolism 
when compared with saline infusion and no treatment 
over a period of 8 weeks. Furthermore, rats treated with 
amantadine had improved behavioral function via novel 
object recognition and fixed-speed rotarod testing.13 In 
adults with severe TBI 4 to 16 weeks postinjury (n = 
184), amantadine improved DRS scores at a faster rate 
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than placebo (P = .007) when given over a 4-week peri-
od. Doses were started at 100 mg bid for the first 2 weeks, 
increased to 150 mg bid during the third week, and in-
creased again to 200 mg bid if the subject’s DRS score 
had not improved greater than 2 points from baseline. 
During the washout period, DRS improvement rate in the 
treatment group slowed below that of the placebo group 
when amantadine was discontinued (P = .02), illustrating 
the beneficial effects the medication had on increasing 
rate of recovery in patients with TBI.12 In another ran-
domized, double-blinded, placebo-controlled trial that 
included patients with TBI 6 months postinjury with irrita-
bility (n = 76), amantadine 100 mg bid compared with 
standard treatment (eg, therapies and supportive meas-
ures) without amantadine was associated with a 80.56% 
improvement on the Neuropsychiatric Inventory-Irritability 
subscale compared with only a 44.44% improvement in the 
placebo group (P = .0016).6 A retrospective case-control 
study of adolescents aged 13 to 19 years with postconcus-
sive symptoms (mild TBI) 3 to 4 weeks postinjury (n = 50) 
found that amantadine 100 mg bid for 3- to 4-week dura-
tion had positive effects on symptoms (P = .005), verbal 
memory (P = .009), and reaction time (P = .05) via the 
Immediate Postconcussion Assessment and Cognitive Test 
compared with placebo group matched by age and sex.14

A retrospective pilot study from 2004 that included 
patients with severe TBI aged 25 to 62 years (n = 74) 
examined the impact of intravenous amantadine treat-
ment 100 mg bid for 3 days (n = 41) versus standard 
treatment without amantadine (n = 33). Patients treated 
with amantadine had significantly improved GCS scores 
from baseline compared with unchanged GCS scores in 
the control group.11 Although the results of this study 
favor amantadine, it is important to consider that the 
treatment window was extremely brief and that the GCS 
may not be the most reliable outcome measure on the 
basis of previous studies.27,28 A meta-analysis of pharma-
cologic treatment for TBI supported the above study.11 
Eleven pharmacologic treatments for TBI in 22 different 
studies were evaluated and intravenous amantadine was 
recommended because of its improvement in the GCS 
after TBI.2 In a longitudinal observational cohort of 19- to 
72-year-old patients 4 to 16 weeks post-TBI (n = 124) 
with a DRS of more than 15 on facility admission, 58 were 
treated with amantadine. Dosing and duration differed 
on the basis of the observational nature of the study. 
Compared with those without amantadine treatment, 
the amantadine group was associated with improved 
DRS when measured from week to week. However, it 
is important to note that the results of this study were 
somewhat inconclusive. When the rate of DRS improve-
ment was compared between groups, findings were not 
significant.18 A retrospective cohort study from 2005 of 
subjects with severe TBI admitted to a level 1 trauma 

center from 1990 to 1999 with a length of coma greater 
than 1 week after transfer from the intensive care unit 
found no significant difference in emergence from coma 
between patients treated with or without amantadine. It 
is important to recognize that this study was not rand-
omized, amantadine dosing differed, and those treated 
with amantadine had a longer length of coma, which is 
a potential confounding variable.17 In the studies from 
the recent literature, amantadine treatment did not result 
in any significant difference in adverse effects compared 
with treatment without the drug.6,12-14,17,18

DISCUSSION
Research on pharmacologic treatment of TBI with aman-
tadine has produced mixed conclusions and spans over 
20 years. Evidence appraisal is imperative while review-
ing the literature on amantadine use in TBI. Many of 
the earlier were not randomized, placebo-controlled, or 
blinded, and were based on small sample sizes, case se-
ries, or individual case studies. One must seriously ques-
tion the conclusions from these studies on the basis of 
their design. The highest quality study from the earlier 
literature was favorable toward amantadine; however, it 
had a small sample size (n = 35) and differences were 
evident between the treatment and placebo groups.10 
The recent literature consists of higher-level studies and 
favors amantadine for increased arousal and/or cogni-
tion. Sample sizes were larger, and many of the studies 
were randomized and placebo-controlled. The treatment 
results from the recent literature are plausible consider-
ing the pathophysiology of TBI and the pharmacology of 
amantadine. As a dopaminergic agonist, amantadine has 
been hypothesized to increase the production and avail-
ability of dopamine whereas decreasing its metabolism 
and reuptake. This is advantageous for patients with TBI 
because it has been suggested that they are deficient in 
dopamine, a neurotransmitter that is essential for frontal 
lobe function.4,10 The study in male rats13 agrees with this 
hypothesis. It is important to consider the symptoms be-
ing treated in a patient with TBI. The recent literature 
mostly reviews amantadine’s efficacy in increasing arous-
al and cognitions in patients with lethargy, coma, and 
low GCS scores. In patients with TBI with agitation or 
attention deficit as primary symptoms, amantadine may 
not be the best treatment modality as it may exacerbate 
these problems. β-Blockers, Seroquel, methylphenidate, 
or other medications may be more effective.3,7 The side 
effects of amantadine are often dose dependent and re-
solve with decreased dosing of medication or discontinu-
ation.15 In the recent literature, each study was without 
significant adverse effects in the amantadine treatment gr
oups.6,12-14,17,18 Guidelines pertaining to TBI treatment were 
also reviewed. The Brain Trauma Foundation guidelines 
for in-hospital severe TBI do not address treatment with 
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amantadine or any of the other behavioral pharmaco-
logic treatments discussed.29 Behavioral symptoms are 
likely not addressed because these guidelines pertain to 
patients with severe TBI defined by a GCS of 3 to 8. 
Brain Trauma Foundation does not address treatment of 
moderate TBI in their guidelines. The National Guideline 
Clearinghouse was searched for TBI treatment guidelines. 
Cognitive enhancing treatment with multiple medications 
including amantadine, methylphenidate, and other stimu-
lants, cholinesterase inhibitors, and dopamine enhancers 
are discussed in the Colorado Division of Workers’ Com-
pensation guidelines for TBI medical treatment. The docu-
ment recognizes that Veteran’s Affairs, the Department of 
Defense, and other studies support the use of amantadine 
in some patients with impaired cognitive function. It is im-
portant to monitor people on an individualized basis for 
side effects and treatment response. Trial decreases in dos-
ing are recommended periodically for medication weaning.8

Considering that the higher-level evidence from our re-
view showed that amantadine provided benefits compared 
with standard treatment and that safety of patients was not 
compromised with adverse effects,10,14,18 we believe that 
amantadine may be considered a safe adjunct to standard 
treatment in patients with moderate to severe TBI.

Amantadine Dosing
In the recent literature, dosage varies between studies and 
is summarized in Table 2. In 2 studies, amantadine dose 
varied and was unknown because of their observational 
nature.17,18 Of these studies, one found mixed results re-
garding amantadine’s efficacy on the basis of statistical 
analysis17 whereas the other did not find a significant asso-
ciation between amantadine and emergence from coma.18 
In another study, amantadine 200 mg bid was given  
intravenously11 and was associated with increased 
GCS scores from baseline. The most common dose of 

amantadine in the literature where it exhibited efficacy in 
enhancing arousal post-TBI was 200 mg per day. Amanta-
dine was started at 100 mg bid via oral or enteral route in  
3 studies.6,12,14 In one of these studies, amantadine was 
started at 100 mg bid; however, dosing was safely in-
creased to 150 mg bid in week 3 and 200 mg bid in week 
4 depending on how much the subject’s DRS score im-
proved from baseline.12 In an older randomized, double-
blinded, placebo-controlled crossover study from 2002, 
amantadine was also dosed at 100 mg bid.10 On the basis 
of the literature, amantadine was effective at improving 
arousal and/or cognition when started at 100 mg bid. This 
seems to be a good initial dose of amantadine for most pa-
tients considering that they have adequate renal and liver 
function. Considering that amantadine’s side effect profile 
is dose dependent, dosing should be individualized to the 
patient. Amantadine should be decreased or discontin-
ued in patients exhibiting side effects including agitation, 
aggression, delirium, seizures, and apraxia. Behavioral 
toxicity has been noted with high amantadine dosing 
(400 mg/d)15; therefore, moderate dosing is favored.10

When to Start Amantadine
In the studies that demonstrated amantadine’s efficacy 
in enhancing arousal in patients with TBI, the start time 
of the medication varied any time between 3 days and  
6 months postinjury. The start time of amantadine for each 
study in the recent literature is summarized in Table 3. 
The earliest start time of amantadine was 3 days postin-
jury while patients were still in the intensive care unit.11 
In this study, amantadine was associated with increased 
GCS scores from baseline. In 2 studies, amantadine was 

TABLE 2  Summary of Amantadine Dosing
Study Amantadine Dose
Saniova et al11 200 mg bid IV

Whyte et al18 Differing doses, unknown

Hughes et al17 Differing doses, unknown

Giacino et al12 Amantadine 100 mg bid × 14 d

Increased to 150 mg bid at wk 3

Increased to 200 mg bid at wk 4 if DRS 
  improved <2 points from baseline

Hammond et al6 100 mg bid in morning and at noon

Reddy et al14 100 mg bid

Meythaler et al10 100 mg bid

Abbreviations: bid, twice a day; DRS, Disability Rating Scale.

TABLE 3  Summary of Amantadine Start Time

Study
Start Time of Amantadine 

Treatment Related to Initial Injury
Saniova et al11 Day 3 of hospitalization post-TBI

Whyte et al18 Subjects in study were 4-16 wks 
postinjury; however, exact start time of 
amantadine unknown

Hughes et al17 Subjects had LOS in hospital >14 d with 
LC ≥ at least 1 wk after transfer out 
of ICU; however, exact start time of 
amantadine unknown

Giacino et al12 4-16 wks postinjury

Hammond et al6 >6 mos postinjury

Reddy et al14 21-30 d postinjury

Meythaler et al10 Anytime within 1-12 wks post injury; start 
time either within first 6 wks of injury 
or after 6 wks of injury

Abbreviations: ICU, intensive care unit; LC, length of coma; LOS, 
length of stay.
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started between 4 and 16 weeks postinjury; one study 
found it was associated with the improved DRS score.12 
The other study found that DRS improved when analyzed 
week to week; however, overall rate of DRS improvement 
was not significantly associated with amantadine thera-
py.18 When amantadine was started 3 to 4 weeks postcon-
cussion in patients who persisted to have symptoms, it was 
significantly associated with decreased reaction time and 
increased verbal memory.14 Even when amantadine was 
started as late as 6 months postinjury, it was significantly 
associated with positive outcomes such as decreased ir-
ritability.6 Comparing these results to older studies, in 2002 
amantadine treatment between 1 and 12 weeks postinjury 
was also associated with positive outcomes such as better 
scores on the MMSE, DRS, GOS, and FIM-cog subscale.10 
Considering the recent literature and one study from the 
earlier literature, amantadine was effective at improving 
arousal and/or cognition when started within a wide range 
of time postinjury. On the basis of these findings, we can-
not recommend a specific time to start amantadine. In-
stead, it seems effective at increasing arousal and cognition 
and/or decreasing irritability in patients with moderate to 
severe TBI from 3 days to greater than 6 months postinjury.

Expert Opinion
Because research on the efficacy of pharmacologic treat-
ment of TBI with amantadine is limited, the authors were 
interested in the opinion of an expert in the field regarding 
this therapy. A physician who serves as director of brain 
injury services at a nationally recognized rehabilitation fa-
cility in New Jersey was contacted via e-mail for an inter-
view regarding current standard of care for TBI treatment. 
The expert was chosen on the basis of his multiple years 
of experience in the area of TBI evidenced by presenta-
tions for prestigious groups including the Association of 
Academic Physiatrists and the American College of Sports 
Medicine and speaking engagements on TBI at national 
conferences. The authors were interested in which patients 
the physician deemed appropriate for amantadine therapy. 
They also inquired about when to start amantadine and 
how to dose it. According to the expert, current standard of 
care is that amantadine can be started as early as 72 hours 
after admission if the patient is clinically stable and has 
adequate renal function. In his facility, it is used across the 
spectrum of injury severity. Initial amantadine dosing is 50 
to 100 mg daily. Dosing may be increased by 50 mg every 
2 to 3 days depending on tolerance and efficacy. Although 
severely injured patients may need more than 200 mg per 
day, higher-functioning patients may need less. Dosing is 
individualized to the patient. Maximum dose is 400 mg 
(Neil Jasey, e-mail communication, March 31, 2014).

The results of the literature review and recommenda-
tions are congruent with current standard of care. On the 
basis of the findings in the literature, amantadine is a safe 

adjunct to standard therapy for TBI. In the literature, aman-
tadine was predominantly used in patients with moderate 
to severe TBI; however, it can be used effectively across 
the spectrum of injury. This recommendation is congru-
ent with the study that demonstrated efficacy and safety 
of adolescents taking amantadine for postconcussive syn-
drome,14 which is certainly on the lower spectrum of injury 
compared with moderate to severe TBI. On the basis of 
the standard of care and the literature, 200 mg per day of 
amantadine is appropriate; however, it may be prudent to 
start amantadine at a lower dose and increase gradually 
to 200 mg to minimize side effects. The literature demon-
strated increased arousal and/or cognition associated with 
amantadine when started over a wide range of time postin-
jury (3 days to ≥6 months). This is congruent with expert 
opinion of using the drug as early as 72 hours postinjury.

CONCLUSION
Research in the last 10 years and expert opinion support 
amantadine as an effective medication with a low-side 
effect profile in helping patients with TBI with arousal, 
memory, and aggression. Clinicians can safely start aman-
tadine in most patients at 100 mg bid and titrate the dose 
for desired outcomes in cognition and arousal. Aman-
tadine may be initiated as early as 3 days to as late as 
greater than 6 months after injury depending on the pa-
tient’s symptoms. Only one expert in the field of TBI was 
interviewed regarding standard of care treatment with 
amantadine. His bias toward amantadine use is a limiting 
factor in our recommendation. As amantadine is being se-
riously considered as an addition to standard TBI treatment, 
we recommend that further, high-quality research is con-
ducted to reproduce the positive outcomes associated with 
amantadine treatment in TBI. A major limitation to future 
research on amantadine is funding; as a generic medication 
that has been used for years, researchers may have difficulty 
procuring funding to conduct large, high-level studies. This 
provides some explanation for the lower-quality studies in 
our review. Approximately 3% of severe TBI cases end in 
death annually, whereas there are 5 million Americans alive 
with disability secondary to TBI. It is imperative to find ben-
eficial pharmacologic treatments, such as amantadine, to 
use as an adjunct to standard therapy to maximize cognitive 
function.3,25 The minimal side effect profile of amantadine 
and its safe use demonstrated in the literature characterize 
this medication as a potential treatment to augment out-
comes in patients with moderate to severe TBI.

KEY POINTS
•   There is a collection of older (published before 2004) and 

newer (published 2004 to present) literature that examines 
the efficacy of amantadine for patients with TBI. Older 
literature is generally of poor quality (small sample size, 
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nonrandomized), whereas more recent publications have 
produced higher-level evidence (randomized-controlled trials, 
double-blinded, placebo-controlled, larger sample sizes).

•   An assessment of the quality of research and the find-
ings of higher-level studies lead the authors to conclude 
that amantadine pharmacologic therapy can produce 
favorable outcomes for patients with TBI. Amantadine 
treatment may lead to increased arousal and cognition 
post-TBI compared with placebo.

•   On the basis of higher-level research that favored aman-
tadine use, amantadine can generally be started at  
100 mg bid anytime from 3 days to 6 months post-TBI for 
most patients. As is with all treatment recommendations, 
dose and time of therapy should be individualized to each 
patient. This recommendation is congruent with the opin-
ion of an expert physician in the rehabilitation field.

•   Higher-quality research involving larger sample sizes 
and randomized-controlled, double-blinded, placebo-
controlled design should be conducted involving the use 
of amantadine on cognitive function in patients with TBI.
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