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Introduction: 
Don’t Give Up Hope!

Many people find themselves feeling engulfed by despair and hopelessness, which is, basically, the definition of depression.i Whatever brought you to this book, whether it is you or someone close to you who is suffering from depression, know that here you will find its opposite: hope. Even if you have tried medications and therapy and they haven’t worked—meaning you have what professionals have deemed treatment-resistant depression—you might not have heard about some of the options you’ll learn about here. What’s more, myths about these treatments may have caused you or the professionals helping you to overlook them. Much in the field of depression treatment has changed in recent years, and interventions you have not considered might turn out to be key to regaining your mental health and well-being.

Brain Reboot offers practical insight into the treatments that are available when the medications, psychotherapy, and faith-based approaches you may have already tried didn’t bring the needed relief from the symptoms of depression. In addition to providing the science underlying each treatment, we will discuss the nuts and bolts of deciding whether they are for you and how to access them if you decide to proceed with them. You will learn about what to look for when seeking out a clinic or individual provider. Also, we will discuss the medical conditions that need to be considered and managed prior to and during the treatment, as well as the common side effects people experience with each of the treatments. In the closing chapters of the book, I will provide you with a brief overview of the new technologies that are being deployed in depression, such as genomics, as well as a quick look at other novel treatments in the development pipeline.

Brain Reboot started out as a way to reassure people suffering from severe depression and who had been referred for electroconvulsive therapy (ECT) that old-fashioned shock therapy had been modernized and is safe and highly effective. It is a treatment I have successfully used to help thousands of patients. This large number, in part, reflects the fact that for most of my professional career as a psychiatrist, I have been the director of busy ECT services, first at McLean Hospital and now at Massachusetts General Hospital, where I am also the medical director of the Dauten Family Center for Bipolar Treatment Innovation. However, given the recent advancements in the treatment of refractory or intractable depression (treatment-resistant depression) and other mood disorders, it would be very biased to talk only about ECT. For those with severe mood disorders that do not respond to first-line treatments, two additional powerful interventions are now available: transcranial magnetic stimulation (TMS, also known as rTMS when it is used repetitively) and ketamine. I was first exposed to TMS during my fellowship training at the National Institutes of Mental Health, where my time overlapped with that of Dr. Mark George, one of the leaders behind the development of TMS as a clinical treatment. Over the years, I have had additional training in TMS and have recommended it to my medication patients. Similarly, my experience with ketamine is based on my attempts to use it to bolster the effectiveness of ECT as well as my recommendation of it to my medication refractory depressed patients. In this book, you will learn about these as well as some exciting new potential interventions that show great promise for all sufferers of depression and gain an understanding of these treatments that will help you decide which, if any, would be most appropriate for you.

You will also find a chapter on treatments for the metabolic effects of depression because depression is often associated with deconditioning and weight gain, which can cause long-term negative effects on your health. Recent research has shown that exercise, diet, and improved sleep can have antidepressant effects.1 I’ve also included a chapter on psychotherapies because studies have consistently shown that mood disorders, especially depression, improve more when a biological treatment (for example, an antidepressant medication) is combined with psychotherapy.2

Most chapters are centered on a clinical case that is typical for that particular treatment and feature a discussion of the science. The purpose of using this format is twofold. First, I wanted to let readers suffering from severe mood disorders know they are not alone, and second, I wanted to make the information more relatable to their individual journey. I disguised patients’ identifying details, and most examples are composites. By way of example, let us start with Margie’s struggle with depression.

Margie is a forty-six-year-old mother of two daughters who came to our clinic as a last resort. Her nurse practitioner, Paula, had referred her because she “had tried everything and didn’t know what else to do.” After a brief examination, it was clear that Margie had progressed from feeling blue all the time, dragging herself around, to feeling sheer dread at having to face each day. She was in the depths of what Winston Churchill, a fellow sufferer, called “the black dog.” It was as if a creeping black veil had been hung over the world—and especially over her.

There were days when she could barely get out of bed. The pain of the depression grew ferocious, sometimes crippling her so badly that she had to stop what she was doing and try to breathe. Her husband and her daughters suggested that she get help, but she thought she could beat it by herself. That didn’t work.

Paula had tried everything to help her patient, but after months of trying different combinations of medications and different forms of therapy, Margie was only slightly better. Not only did she continue to feel “flat,” but in her worst moments, she had thoughts of ending her life. She assured Paula that these were just “silly thoughts” and she didn’t intend to actually end her life, but Paula understood that Margie was telling her just how bad it really was: she was still in the depths. During the day she felt like she was wearing lead shoes. Finally, Paula referred Margie to a psychiatrist. The psychiatrist felt that Margie’s depression was too deep for TMS, and Margie’s family history of addiction made her reluctant to try ketamine. So the psychiatrist recommended a trial of ECT—electroconvulsive therapy.

Horrified, Margie rejected the idea immediately. Snippets from old movies floated through her head of people being tormented, having their brains “fried,” and losing every memory of who they were. But after another month of indescribable misery, she agreed to meet with the local ECT doctor. She expressed her concern about having her brain “zapped” and becoming “a vegetable.” The ECT doctor explained that the current generation of ECT machines uses a much less intense stimulus over a longer period of time and is specifically tailored to the patient. They discussed the possible memory side effects in detail, and Margie learned that these side effects would be closely monitored and would improve once the treatments stopped. They discussed how usually it is difficult to remember only events that occur around the time of the treatment but that some people have reported forgetting events from their past; however, her ability to learn would not be affected after the treatment ended and might actually improve with the depression out of the way.

She also learned that the brain is in no way damaged with ECT. Certain areas involved in the regulation of mood actually get bigger during a course of treatment, and ECT is thought to protect the brain from the negative effects of depression. Still very anxious, Margie agreed to try it.

On the morning of the first treatment, Margie checked in with the front desk and took a seat in the waiting room, flipping through a magazine without being able to read it. She was called in after what seemed like an eternity but in reality was only ten minutes. She was surprised at how much it was like when her daughter had her wisdom teeth taken out, very bright and medically reassuring—not gloomy and mysterious, as she had feared. The nurse checked her in with a warm but efficient bedside manner. Before she knew it, the psychiatrist had evaluated her and the anesthesiologist had given her a sedative. The next thing she knew, she was a little fuzzy and asked the nurse what was happening. The nurse explained that the procedure was over. The calming manner of the nurse gently reoriented her, and she had some ginger ale. An hour later, her husband drove her home, and she went on with her day under his watchful eye. She couldn’t be sure, but she thought she felt a ray of light finding its way through the darkness.

Nine treatments later, the ray had become a full-blown sun. Margie regained her enthusiasm and playful spirit. As she had been advised, her memory became a little shakier with each treatment, but she was able to function just fine on her nontreatment days and found herself laughing at her “senior moments.” She remembered how to do everything she needed to do but couldn’t recall what she had for dinner on the night before a treatment or what the answer to the final Jeopardy question was. She and her husband began to have fun together again, and she beamed when talking about her girls. At a three-month follow-up, her nurse practitioner found that she was taking her anti-depressants regularly and had been able to cut back on the frequency of her counseling sessions as her wellness stabilized.

Margie’s story is not unusual. It happens every day. ECT has become much more than a last-ditch effort. Because of its high effectiveness and speed, it has become a primary treatment of choice for many of the millions who suffer from depression and can benefit from it. Like TMS and ketamine, ECT helps people return to a life that isn’t dominated by depression.

Depression often starts in the context of significant life stress, and the symptoms can be subtle. People commonly blame themselves and see their symptoms as a personal failure or character flaw rather than an illness. This results in delays in seeking treatment, and over time, these symptoms take an enormous emotional, physical, and financial toll on the person and the people around them. While a significant number of people who receive standard antidepressant medications and therapy improve with treatment, millions of people with depression do not get sufficient symptom relief to enable them to get on with their lives. Throughout the world, depression is a major cause of disability. Because of its tendency to become chronic if not effectively treated, depression can rob people of their ability to do more than exist for years.

Data from the United States in 2017 showed that during the twelve-month period that was studied, 8.9 million adults had depression. Of these, 2.8 million suffered from treatment-resistant depression.3 Treatment-resistant depression, also known as refractory depression or intractable depression, has been defined in many ways. Generally, it means the person is still depressed after trying at least two standard antidepressant medications at a therapeutic dose for an adequate duration, usually considered to be eight weeks.

After all the time and effort it takes just to figure out that depression is the core problem and it needs treatment, it is easy to become disheartened when initial treatments don’t work. People often see treatment nonresponse as confirmation of their brokenness. To make matters worse, a number of people—including at least one major movie star—have been quite public about their disappointment with and opposition to psychiatric treatments. Add all this to the darkness and crushing psychic pain that are part of the illness and you can see why people with depression often give up on treatment and suffer in silence. That is exactly what you must not do! Contrary to public perception, the current psychiatric treatments help many people and are improving constantly.

The treatments we will discuss in this book represent the next generation of antidepressant treatments. They are part of a sea change that began in the late 1980s. Up until this time, depression was thought to be caused by loss associated with unresolved conflicts from childhood. Talk therapy aimed at understanding and resolving those conflicts was a mainstay of treatment. The earliest medications were accidentally discovered as part of attempts to improve on existing antituberculosis medication and existing antipsychotics. The latter became known as the tricyclic antidepressants and came to be used as an add-on to therapy. However, they had a lot of side effects, and patients often found them intolerable. Then fluoxetine, better known as Prozac, came into use, with other newer antidepressants to follow. The current generation of antidepressant medications reflects the pharmaceutical industry’s skill at refining medications to reduce side effects. But since these do not offer a new mechanism for addressing depression, there have been no significant gains in effectiveness since Prozac was introduced, until ketamine.

Ketamine, which we will discuss later, offers a totally new mechanism and has shown significant effectiveness in treatment-resistant depression.4 The use of ketamine for depression has had several benefits for people suffering from depression. First, it offers a treatment for depression that acts rapidly and, most importantly, acts through the glutamate pathway, which is different from the other antidepressant medications available. Second, the recognition of the role this molecular pathway plays in depression has sparked a renewed interest in drug development for mood disorders in general.

The switch away from using only psychotherapy-based treatment toward medications and brain biology also brought about a resurgence in ECT. ECT started as a treatment for schizophrenia in the 1930s, but with the development of modern antipsychotic medications, which offer comparable effectiveness, its use in schizophrenia started to fall in the 1970s. The resurgence in ECT use came as its effectiveness in severe mood disorders became evident. Fortunately, the practice of ECT has been modernized to increase patient comfort and optimize effectiveness. It still remains the most potent treatment for refractory mood disorders.5 TMS, although new relative to ECT, has had more than twenty-five years of study and refinement. We will discuss in greater detail the recent, exciting advancements in this treatment.

It is immensely rewarding for me as a psychiatrist to see patients with treatment-resistant depression find relief. Each has a unique path to recovery even as each has a unique experience of their illness. I believe that in Brain Reboot, you will discover information and stories that will convince you that you have options for depression treatment that have been overlooked.

Footnote

i Author’s note: Names and identifying details have been changed, and most examples are composites.
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Part I

Depression 101







Chapter 1

Depression Is a Syndrome, Not Just a Feeling

Many people use the word depression casually to describe being down about things that are happening in their life. Those of you suffering from major depression know that the word can mean something very different. An episode of depression—or, more accurately, major depression—isn’t merely a temporary low mood. Depression is a real illness—an illness of the brain that affects many aspects of everyday functioning. During an episode of major depression your mood is consistently down, your sleep and appetite are disrupted, it is difficult to get motivated or maintain focus, and you prefer to be left alone. After the episode is over, you have to undo its effects on your physical health, and you have to rebuild relationships that withered because you couldn’t engage with the people you care about. We will begin with an overview of the different mood disorders that have depression as part of the illness.

Given that the word depression is used to describe both a mood and an illness, it is no wonder that people get confused and think that depressed people should be able to “pick themselves up by their bootstraps” or motivate themselves to find their way to a better place. For the person suffering through an episode of major depression, this all-too-common attitude minimizes their struggle, and it unknowingly hurts in at least a couple of ways. First, it implies that they caused their own suffering. They did not! Second, it implies that they are too lazy to do anything about it. They are not! In fact, the exact opposite is true for the person suffering from major depression. Severe depression can be compared to solitary confinement in a psychological prison, and people suffering from it would give anything to get out. The difference between feeling depressed and an episode of major depression (also known as major depressive disorder or clinical depression) will, I hope, become clearer to you when you read the two case histories described in the following paragraphs.

Raya is a nineteen-year-old college student. Although her freshman year was her first time living away from home, she was making new friends, enjoying her courses, and exercising regularly. She missed her boyfriend and was excited when he called to say he was coming to visit the upcoming weekend. During the course of the weekend, they fought most of the time, and shortly before he left to go home, they broke up. Raya was devastated; she became very withdrawn and had a fitful night’s sleep. The next morning, she barely touched her breakfast but did manage to get to her classes. Her friends noticed that she seemed really “depressed” and insisted that she go out with them for dinner. Over dinner Raya told her friends about the breakup and fought to hold back the tears. Her friends were very supportive, and by the end of dinner, she had begun to feel better. Over the next few days, she decided to focus on the positive things in her life and gradually began to feel more like her old self.

In contrast, twenty-two-year-old Salwa was in her last year of college. She was looking forward to life after graduation. She had really good friends, didn’t dislike her coursework, and had a great relationship with her partner. She even had a couple of exciting job offers. Around the end of October, Salwa noticed that she felt a little more sluggish than usual, but she wrote it off to the stress of midterm exams and partying too much after they were over. In an effort to get rest, she took a low-key weekend with lots of naps, but she didn’t bounce back. Instead, she continued to wake up several times during the night, felt tired and listless throughout the day, and didn’t really want to eat. This continued over the next several weeks. When she was around her friends, she had to make an effort to smile but still felt like the color had gone out of her world. She barely made it through finals.

When she went home for the holidays her mother noticed that she did not seem to be herself and asked Salwa what was going on. Her mother listened carefully, and when Salwa finished, her mother told her that it sounded like she was depressed. She explained that her sister and mother—Salwa’s aunt and grandmother—had similar episodes where they couldn’t really function and needed treatment. Salwa’s mother arranged for her to see the family primary care physician, who ruled out medical illnesses and referred her to a psychiatrist. The psychiatrist initially prescribed therapy and exercise, but the symptoms persisted; after a month, she prescribed an antidepressant medication, which gradually lifted Salwa’s depression. She graduated on time and with honors.

From the perspective of the person going through it, it can be difficult to distinguish between a normal reaction to an upsetting event and an episode of major depression. Raya’s “depression” came on in response to a clear life stressor and resolved with support from her friends and time. Salwa’s episode of depression did not have a clear precipitant and in fact came on when things were going quite well for her. Also, her symptoms did not go away with family support, time, exercise, or talk therapy. Sadness, or an inability to fully experience joy, that extends to every part of the person’s life and does not go away over time is more likely an episode of major depression. Sadness that is isolated to one part of the person’s life, such as a breakup or a friend moving away, and does not affect one’s ability to be happy when good things happen is more likely a normal reaction to loss.

Why Can Some People with Depression Still Function Normally?

Major depressive disorder has many different faces. Mild depression slows the person down and makes them feel “fogged in” but still allows them to function. Severe depression can cause overwhelming pain and makes it nearly impossible for the person to get moving. The net effect in virtually all types of major depression is that people are less available to their families, significant others, friends, work colleagues, and children, if they are available at all. During prolonged bouts of severe depression these crucial relationships can wither and die. People lose jobs, are unable to fulfill their role in the family, and find no joy in life, all because of an invisible illness that has attacked their brains. In short, the effects of depression are often life-altering. For people who die by suicide, they are life-ending.

Are There Different Types of Depression?

The short answer is yes. The longer answer is that which type of depression a person has depends on how you define the syndrome of major depression. The ancient Greeks used the word melancholia, or “black bile,”1 to describe a pattern of behavior that was similar to what we now call major depression. Our current classification systems stem from efforts by the then Veterans Administration to classify the mental illnesses they were treating in veterans returning from World War II. This system was largely adopted by the American Psychiatric Association in its diagnostic manual known as the DSM, or Diagnostic and Statistical Manual of Mental Disorders.2 In its latest edition, the DSM-5, the criteria are based on clinical symptoms described by the patient.3 The DSM system further refines the diagnosis into major depression or bipolar depression. Bipolar depression is used when the person has had an episode of elevated mood, or mania, which consists of euphoria or irritability, increased energy, decreased need for sleep, and increased risk taking and/or pleasure-seeking behavior. For people who have chronic low-grade depression, the DSM uses the diagnoses of dysthymia and cyclothymia. The difference between them is that cyclothymia is the diagnosis used when the person has also had periods of low-grade euphoria or irritability.

The reason these distinctions matter is that they can have a significant impact on the treatment you receive. At the start of the third year of my psychiatric residency, one of my first outpatients was a thirty-something-year-old man who had been diagnosed with major depression and alcohol abuse. He had been discharged from the inpatient unit of our hospital after a lengthy stay for depression. When I had met him on the unit prior to discharge, he was unshaven, his clothes were stained and rumpled, and he was lying on a couch. Our conversation was brief, and he gave mostly one-word answers. A couple of weeks later, when I went out to the waiting room to greet him for our first outpatient appointment, I walked right past him. When I called out his name, a well-groomed, sharply dressed young man stood up and walked over to me. I hadn’t recognized him, and I couldn’t believe the change in his appearance!

When we got into the office, he explained with enthusiasm that he was feeling “great” and that “God had forgiven” him all of his sins. He spoke rapidly as he described his many plans for the future. I quickly recognized the speech, the euphoria, and the increased energy as symptoms of mania. We then proceeded to review the course of his mood symptoms since they first started and realized that he had been using alcohol and other drugs to control the manic side of his symptoms since his teens. This had led his physicians to prescribe antidepressant medications instead of the mood stabilizers that he needed. I realized he was bipolar and prescribed mood stabilizers so he wouldn’t be tempted to return to alcohol and other drugs to manage his symptoms. Now that he was on these medications, his mood remained very stable over the next couple of years that he and I worked together.

In fairness to my inpatient colleagues, I treated this patient before psychiatrists realized that antidepressant medications tend not to work in patients with bipolar depression and can even make things worse.4 That difference in response to antidepressants may be the reason you are reading this book. You might have bipolar disorder and not realize it.

Patients like the one previously described are good examples of what is called the bipolar spectrum.5 The idea behind this concept is that there are variants of bipolar disorder that don’t fit the classic criteria of having had at least one full-blown episode of mania, as in type I bipolar disorder. In the evolution of the DSM from 3 to 5, this led to the inclusion of the type II bipolar disorder diagnosis.6 Arguably, since our patient only had a full-blown manic episode while taking an antidepressant and has had several severe depressive episodes over the years, he is best diagnosed as having bipolar II disorder.

At this point it is probably helpful if I quickly summarize the diagnostic criteria for a manic, hypomanic, major depressive, and dysthymic mood episode and cyclothymic disorder.7

Mania and Hypomania

The key symptoms of both mania and hypomania are an elevated or irritable mood. In a manic episode, the change in mood lasts at least seven days unless the patient is hospitalized. During a hypomanic episode, the change in mood lasts at least four days and is not severe enough to significantly impair functioning or require hospitalization. (Hypo means “under,” so hypomania is a less intense, shorter-lasting mania.) In addition to the change in mood, for both mania and hypomania, the DSM requires that three of the seven accompanying symptoms in the following list be present if the mood is elevated and four out of seven if the mood is irritable. Remember: a key difference between the two is that the hypomanic episode is much less severe and does not substantially impair the person’s ability to appear to function fairly normally. It is this last point that makes it so hard to make the diagnosis before significant damage is done to the person’s relationships and/or career. Their behavior is out of character, but they can provide a rationale for it until it blows up on them and leads to disaster. Symptoms of mania and hypomania include:


1. Talkative and/or difficult to interrupt

2. Decreased need for sleep

3. Racing thoughts

4. Easily distracted

5. Increased goal-directed activity

6. Increased self-esteem

7. High-risk behaviors


From this list of symptoms, it is easy to see why the manic symptoms wreak most of the visible damage in the person’s life, but it is the depressive symptoms that often lead the person to seek treatment.

Major Depressive Disorder, Dysthymic Mood Episode, and Cyclothymic Disorder

The diagnoses of major depression and dysthymia (from the Greek for “disordered mind”) are similar in that depressed mood is the main symptom. Also, both are accompanied by at least some disturbance in sleep, appetite, energy, and concentration, known as neurovegetative symptoms because they’re related to the autonomic nervous system that controls certain body functions without our consciously directing it. In addition to a depressed mood, an episode of major depression requires five out of a possible nine of these types of neurovegetative symptoms be present for at least two weeks. Unlike hypomania, which is briefer than mania, dysthymia requires that the patient experience symptoms for two years. In contrast to major depression, only two out of six possible neurovegetative symptoms are required to make the diagnosis.

Lastly, the DSM also includes a diagnosis of cyclothymia (“cycling mind”), which is described as having at least two years of mood swings but never with symptoms severe enough or long-lasting enough to merit a diagnosis of hypomania or major depression.

Just to make things more difficult to sort out, the majority of people who develop a mood disorder do so in their teens and twenties. When you consider the different ways mood disorders can affect a person and the number of transitions and challenges the average person faces during this time when they are transitioning into adulthood and its many responsibilities and choices to be made, it is easy to see why people often delay seeking treatment and can easily be misdiagnosed. In an effort to reduce the complexity of distinguishing between the different mood disorders, Table 1.1 presents the main differences between the major mood disorders as defined in DSM-5.

Table 1.1: Spectrum of Mood Disorders



	
	Bipolar I
	Bipolar II
	Major Depressive Disorder
	Dysthymia
	Cyclothymia



	Mania or Hypomania
	Mania
	Hypomania
	None
	None
	Never severe enough for diagnosis



	Major Depression
	Usually but not required
	Predominant
	One or more episodes
	Never severe enough for diagnosis
	Never severe enough for diagnosis




Can It Be Something Other Than Major Depression?

As I mentioned, the onset of a person’s first mood symptoms often occurs in their teens and early twenties. This is also a time when other conditions that can mimic the symptoms of major depression can begin to impact the person’s life. While depression may not be the main symptom, these psychiatric and medical conditions tend to also involve sustained sadness and/or malaise. To make things more complicated, some people can have depression and a second or third co-occurring psychiatric illness. Attention deficit and hyperactivity disorder (ADHD), personality disorders, anxiety disorders, and chronic severe mental illness are common examples of conditions that can be associated with sadness and that can also co-occur with depression.

A general principle for teasing out what is going on is to look at the patient’s experiences over time and in different situations. By way of example, one of the more difficult conditions to separate from bipolar disorder is ADHD.8 Both can have onset of symptoms in childhood, and the inattentiveness, hyperactivity, and impulsivity associated with hypomania can very much look like ADHD. The person with ADHD can also have periods of time where sadness is prominent due to the fallout from their ADHD on their personal and professional lives. It is only when you look at the longitudinal course of the symptoms and see that the hyperactivity and impulsivity only occur when the person is having periods of increased energy, decreased need for sleep, and markedly increased moodiness that the diagnosis of bipolar disorder becomes evident.

Similarly, personality disorders can be difficult to sort out from mood disorders. To make matters worse, some people have both a personality disorder and a mood disorder. Personality disorders are characterized by inflexible and maladaptive patterns of perceiving and relating to people that are consistent across different settings, such as home, school, and workplace. As a result of their difficulties adapting to different situations and getting along with people, they often struggle in life. As a consequence, they can have prolonged periods where they feel irritable, sad, or disappointed. These symptoms often overlap with those of mood disorders, especially bipolar disorder.9 They also do not respond to medications and can lead to a diagnosis of treatment-resistant depression when the primary issue is the personality disorder. Two personality disorders that can be particularly difficult to sort out are borderline and narcissistic personality disorders.

Borderline personality disorder is characterized by intense and unstable moods and interpersonal relationships, impulsivity, and a sense of emptiness.10 The mood swings and the self-harming behaviors that people suffering from this disorder use to avoid their overwhelming feelings can resemble the mood lability and risk-taking behaviors seen in bipolar disorder.11 Likewise, narcissistic personality disorder can be especially hard to tease out from bipolar disorder as the grandiosity associated with bipolar disorder is easily confused with the elevated self-esteem of the narcissist.12 In addition, the narcissist’s maladaptive style usually leads to an internal sense of emptiness and chronic sadness that is easily confused with depression. Their lack of close and supportive relationships makes it hard for other people to recognize when they are in trouble. When an acute stressor occurs, it can trigger significant distress. The person may present as depressed and report symptoms of depression, but when asked, they are able to identify the stressor and usually report that their mood was normal prior to it. Usually, their mood brightens when they are asked about other, more positive aspects of their life. When their mood does not change and the sadness remains consistent, then an additional diagnosis of major depression is warranted.

Acute grief is another life circumstance where people can suffer with symptoms that very much look like an episode of major depression. Grief is usually characterized by sadness over a loss and is often associated with disrupted sleep and diminished appetite. There are two things that can help distinguish grief from major depression. First, the sadness is clearly related to the loss and can lift significantly when something good happens. Second, the person’s self-esteem usually remains intact. In major depression, the person often sees themselves as worthless. In grief, the person usually understands they feel bad because of who or what they lost.

The list of medical illnesses that can masquerade as mood disorders is fairly long and beyond the scope of this book. Suffice it to say that if you are suffering through an episode of depression, a visit to your primary care provider as well as your mental health provider is important. Low thyroid hormone levels, or hypothyroidism, and anemia are common, treatable illnesses that can easily be confused with depression.

Since the treatment of a bipolar disorder is very different from the treatment of major depression, you should be monitored by a professional for any signs of hypomania or mania so your treatment can be adjusted appropriately should they appear. Clues that an episode of depression is likely to be part of a bipolar illness before manic symptoms occur are if the patient’s mood symptoms started in their teens or even before, if they have a relative with bipolar disorder, or if the patient began using substances like alcohol and illicit drugs at an early age. Accordingly, when an adult presents with an episode of major depression, and any of those features, it should raise the suspicion that this person has bipolar disorder. The diagnosing psychiatrist will be more likely to guide their treatment appropriately as a result.13

What Causes Major Depression?

Most physical illnesses can be demonstrated by an X-ray or a biopsy. To date, there has not been a reliable laboratory test for depression and other mood disorders. So how do we know depression is a real illness? Our understanding of depression and other brain-based psychiatric disorders has been limited by the relative inaccessibility of the human brain. It is encased in the bony skull, and once we get through the skull, sampling brain tissue simply to study it is highly unethical. To non-invasively study the brain, neuroscience had to wait for the development of imaging techniques such as computerized axial tomography (CT scanning), positron emission tomography (PET scanning), magnetic resonance imaging (MRI scanning), and electroencephalogram (EEG).

While neuroscience was waiting for these techniques to be developed, psychiatry used the treatments and tools available to understand mood disorders. As a result, depression was at various points explained in terms of unconscious conflicts rooted in the past, inadequate psychological defense mechanisms, a mismatch between the temperament of the child and the primary caregiver, and self-defeating automatic thoughts, to name a few.14 While I have certainly seen patients with depression for whom these models do a good job of explaining their symptoms, they do not explain the biology of mood disorders.

The earliest insights into what might cause the brain to become depressed came from clinicians who noted side effects of medications that were used to treat other conditions. The blood pressure medications reserpine and propranolol are two examples of drugs that were noted to affect mood.15 Reserpine reduces the amount of key neurotransmitters in the brain, including serotonin, norepinephrine, and dopamine, that are important in the regulation of mood. In a slightly different mechanism, propranolol blocks norepinephrine from interacting with its receptors in the brain, causing the brain to be unable to fully use the norepinephrine the body produces to maintain a normal mood. The common theme observed was that decreasing the activity of norepinephrine, serotonin, and dopamine in the brain all led to an increased risk of depression.

Conversely, medications that increased the activity of these neurotransmitters improved depression. Iproniazid, the first antidepressant medication to be developed, was initially developed as a drug to treat tuberculosis.16 Then, clinicians noticed that their depressed patients felt better when they took it. It is thought to work by blocking the breakdown of neurotransmitters, thereby increasing their activity in the brain. Imipramine, the first of the tricyclic antidepressant class, was initially developed as an antipsychotic medication. It failed to treat psychosis but improved people’s depression.17 Its antidepressant effects come from blocking the pumps that limit the amount of interaction neurotransmitters have with their receptors. With the receptors having longer exposure to these important signaling chemicals, the patient’s brain is able to pull out of depression. The net effect of both classes of medication is an increase in the activity of these neurotransmitters at their receptors.

The next major forward step in antidepressant medications came with the recent discovery of the antidepressant effects of ketamine, a drug that has been around since the 1950s, when it was used as an anesthetic. The chapter on ketamine describes how the treatment of mood disorders was finally able to turn its attention away from serotonin, norepinephrine, and dopamine toward the glutamate system (glutamate is an excitatory neurotransmitter—that is, it is stimulating). The result has been the development of faster-acting medications that work in patients who have treatment-resistant depression.

From the larger perspective of helping drive treatment innovation, these medications contributed to our understanding of depression and mood disorders in three ways. First, they provided evidence that depression was not a character deficiency but a biological illness that could be treated with medicines. Second, animal studies allowed us to understand their effects at the molecular level. That, in turn, helped researchers begin to put together a model for explaining why people become depressed. Third, they became a template from which other structurally similar drugs could be developed. In the United States, at least four monoamine oxidase inhibitor antidepressants and six tricyclic antidepressants have been used in humans to treat depression as a result of understanding the biology of depression. Each subsequent drug is the result of changes to the chemical structure of the previous drugs and was designed to increase effectiveness and decrease side effects.

It is hard to convey how much of a sea change these medications caused and their importance to patient care. Lives were saved! Unfortunately, until these antidepressants came along, psychoanalysts did not believe that neurotransmitters were the cause of depression. The degree of upheaval caused by the shift from psychoanalytic thinking to neurotransmitters that occurred in the 1980s and 1990s was nothing short of a revolution. When the battle was at its peak, several prominent psychoanalysts were let go on very short notice and then hustled out by security at one of the premier psychiatric teaching facilities in the country. Psychopharmacology became the primary treatment focus. Fortunately, the pendulum has shifted back to the middle such that people realize that a combination of these approaches is usually the most effective. It’s gratifying to see how much has changed and how many more people we in the psychiatric field have been able to help.

From Neurotransmitters to Brain Circuits

Although neuroscientists have long been aware that neurotransmitters are part of the circuitry in the brain, the idea of a mood circuit that malfunctioned in depression was also a significant advance. One of the approaches to understanding mood disorders that made this concept more acceptable was the genetic studies that looked at mood disorders in families. Relatives of people with major depression are 3.6 times more likely to have a mood disorder. Studies of twins also provided significant information. In identical twins, 60 percent of the time both twins had mood disorders versus 12 percent of the time when the twins were fraternal (that is, they were not from the same egg and therefore not genetically identical).18 The finding of an elevated risk for mood disorders in the relatives of people with depression lent strong support to a biological basis for mood disorders.

A large piece of the puzzle in developing our current model of mood disorders came from brain imaging studies. Both had a significant influence on ECT and TMS/rTMS treatments, which we will discuss in later chapters.

Most of the studies used one of three types of scanners: CT, PET, or MRI. Computerized tomography, or CT scanning, was one of the earliest techniques that permitted detailed three-dimensional views of the brain’s structure. Dr. Robert Robinson and colleagues at Johns Hopkins and the University of Maryland in the early 1980s made the observation that a stroke in the left frontal region of the brain was associated with an increased risk of depression relative to a stroke in other regions of the brain.19 Building on these findings, using PET scanning, Dr. Helen Mayberg and colleagues at Johns Hopkins and the University of Toronto in the 1990s were able to show that mood and depression were controlled by several regions in the brain that work together as a circuit.20 This view of depression has been further refined using MRI scanning. MRI scanners can be used to take very high-resolution pictures of the brain’s structure and to look at changes in blood flow. The blood flow technique has been used to develop very detailed maps
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