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Draft Key Questions

1.   Does the area of the brain injured, the severity of the injury, the mechanism or context of injury, or time to recognition of the traumatic brain injury or other patient factors influence the probability of developing incident clinical depression?

2.   Is there an identifiable mechanism of onset of depression after TBI?

3.   When should patients who suffer traumatic brain injury be screened for depression, with what tools and in what setting?

4.   Among individuals with TBI and depression, what is the prevalence of concomitant psychiatric/behavioral conditions, including anxiety disorders, PTSD, substance abuse and major psychiatric disorders?

5.   What are the outcomes (short and long term, including harm) of treatment for depression amongst traumatic brain injury patients utilizing: a) psychotropic medications, b) individual/group psychotherapy, c) neuropsychological rehabilitation, d) community-based rehabilitation, e) CAM, f) neuromodulation therapies and g) other?

6.   Where head-to-head comparisons are available, which treatment modalities are equivalent or superior with respect to benefits, short- and long-term risks, quality of life, or costs of care?

7.   Are the short- and long-term outcomes of treatment for depression after TBI modified by individual characteristics, such as age, pre-existing mental health status or medical conditions, functional status, and social support?

Background

Overview of TBI
Traumatic brain injury (TBI) occurs when external force from events such as falls, assault, motor vehicle accidents or from blasts injures the brain. It may occur as a result of a direct hit to the head, or from rapidly accelerating and decelerating wind accompanied by pressure changes that can injure the brain directly or propel other objects into the head (as from a blast).1 TBI is often accompanied by symptoms that may be severe or mild, and in cases of mild TBI (mTBI), can include nausea, headache, balance problems, blurred vision, memory loss or difficulty concentrating.2
Impact of TBI
The CDC estimates that 1.4 million non-military individuals in the US sustain a traumatic brain injury each year. Because these estimates are based on hospital utilization data, and some individuals with mild TBI likely do not seek care or seek care in other settings, they probably underestimate the impact of TBI, particularly in the presence of sports related injury. They also do not include TBI that occurs in the military setting. Nonetheless, estimates of direct and indirect costs associated with TBI exceed $56 billion and may be increasing.3 Among individuals who sustain a TBI, approximately 50,000 die each year of their injuries and 80,000 to 90,000 have a long term disability. Traumatic brain injuries are considered mild, moderate or severe and are categorized using the Glasgow Coma Scale Score (GCS); a GCS of 13 — 15 is considered mild, 9 — 12 moderate and 3 — 8 severe. Most TBIs are mild, and CDC estimates that 75% of civilian TBI falls into this category (http://www.cdc.gov/ncipc/pub-res/mtbi/mtbireport.pdf).4 Because of this, many TBIs likely remain unreported and untreated.

Military TBI
Traumatic brain injury is more common in the military than in civilian populations, even in peacetime. Within the military, different specialties are more or less at risk for TBI with, for example, paratroopers reportedly at high risk.5 Over the past decade, advances in body protection systems have resulted in fewer deaths among our combat forces, but a concomitant rise in TBI has been observed.1 Indeed, combat-related brain injuries in forces active in Iraq and Afghanistan appears higher than in any prior conflict. Among patients with combat related injuries at Walter Reed Army Medical Center from 2003 to 2005, 30% had sustained a TBI.6
A major cause of TBI in the current conflicts is blast injury, in which injuries occur as a result of changes to atmospheric pressure, objects hitting people as a result of the blast, or people being thrown against objects.7 Unlike the civilian population, however, the military population has a higher rate of moderate and severe TBI (56%) than mild TBI.1 The potential need to distinguish between types of injury and context (e.g. civilian or military) will be a challenge in this review for the project team and technical expert group (TEG). 

Civilian TBI
Outside of the military theater, TBIs are most commonly associated with falls (28%), motor vehicle-traffic accidents (20%), being struck by objects (19%), and assault (11%).8 Much of the research in the non-military population, especially on mild TBI, is derived from the sports injury literature. Because athletes tend to represent a healthier subpopulation, this literature may not be entirely applicable to the general population of individuals who sustain a TBI. However, it is likely the most robust source of information on TBI in civilians in general. 

Relationship of TBI to post-injury psychiatric conditions
TBIs are associated with a range of short- and long-term sequelae, including physical, cognitive, behavioral and emotional outcomes.9 Symptoms of depression appear common in individuals who have sustained a TBI, with estimates of post-TBI depression ranging from 15% to 77% in the published literature.10-12 Depression associated with TBI can manifest shortly after injury or well into the future,13, 14 and rates reported are likely affected by timing of screening and tools used to do so.

In their review of TBI rehabilitation, in which they selected studies from MEDLINE, CINAHL, and PsycINfo, Gordon et al identified a total of 74 studies addressing psychiatric functioning after a TBI.15 Their assessment was that TBI is associated with high rates of depression (up to more than half of cases) and of other axis I and axis II conditions, including paranoid, schizoid and avoidant personality. Furthermore, depression was noted to be comorbid with other psychiatric conditions, including addiction or anxiety, in a number of studies. 

Depression that does occur post-injury may be related to neuroanatomic or pathophysological changes (i.e., brain lesions and specific location of lesions) or to situational concerns about disability or poor functional status.13, 16 It seems likely that the etiology of the depression could affect the potential effectiveness of treatment strategies with, for example, situational depression more conducive to psychotherapy. 

Whether the etiology of the depression is neurobiological or situational may also affect the time of onset; earlier onset depression may be more likely to have a neuroanatomic source, while later onset may be associated with a realization of the level of impairment and low likelihood of substantial improvement. This also raises issues for timing screening for depression as earlier screening may be likely to capture depression with a pathophysiological etiology than later screening — and conversely, may miss later depression that is situational or associated with plateaus in improvement. 

Pre-morbid conditions and TBI
Also of concern is the way in which pre-injury status may have affected both the likelihood of sustaining an injury and the future risk of depressive disorder. For example, the relationship observed between alcohol use or abuse and TBI is circular in that pre-injury use can increase the risk of injury but may also be related to an increased risk of psychiatric sequelae when an injury does occur. Other factors, such as demographics and support systems in place prior to injury may also confound relationships between injury and depression, and may also affect screening, diagnosis and success of treatment.16
Diagnosing Depression in Patients with TBI
Because there is significant overlap between the core symptoms of depression and those of sequelae to brain injury, including frontal lobe deficits, making an accurate diagnosis presents a serious challenge. Postconcussion syndrome (PCS), which is common after a TBI can include sleep disturbances, cognitive effects, depression and mood swings. Therefore it can be difficult to distinguish between clinical depression and symptoms of TBI or PCS.17 Furthermore, the timing of the assessment likely affects whether depression is identified, and this review will address questions of how to assess depression in this population as well as optimal timing for assessment. 

Treatment Options
This review will focus specifically on depression as a sequelae of TBI and its treatment (i.e., not the treatment of the TBI per se). Treatment options for depression after a TBI include a range of psychotropic medications, including SSRIs, TCAs, MAOIs, and other, novel medications, as well as psychotherapy, neuropsychological rehabilitation, community-based rehabilitation, complementary and alternative medicine (CAM) and neuromodulation therapies. As noted earlier, decisions about treatment approaches may be affected by understanding of the etiology of the initial injury as well as the depression.18 As with depression in the general population, SSRIs tend to be the first-line medical treatment, in particular Sertraline, with supportive therapy. 

Treatment harms may also be of particular concern in this population. For example, SSRIs and other psychotropic medications can lower the seizure threshold in a population already potentially predisposed to seizure due to TBI. When patients do have seizure disorders or other TBI-related outcomes, they may already be on medication, and therefore at risk for potential drug-drug interactions. Other side effects, such as gastrointestinal distress or weight gain, may also occur in this population, and it is not clear if they may occur at lower treatment thresholds than in the non-injured population. In patients who present with apathy associated with TBI that is misdiagnosed as depression, SSRIs can worsen the symptoms.18
Population(s)

Adults who have sustained a traumatic brain injury and who are diagnosed with depression after the injury 

Interventions

· Psychotropic medications (SSRIs, TCAs, MAOIs, other) 

· Individual/group psychotherapy 

· Neuropsychological rehabilitation 

· Community-based rehabilitation 

· Complementary and alternative medicine (CAM) 

· Neuromodulation Therapy

Outcomes

· Depressive symptom status 

· Need for additional treatment 

· Change in quality of life 

· Activities of daily living 

· Recurrence of depression 

· Harms, including seizures, GI distress, mania, weight gain, and other potential adverse events associated with treatment for depression 

Setting

Treatment may occur in any setting, including primary care, specialty care, and the community
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