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Rank 1990 2020 (Estimated)

1 Lower respiratory infections Ischemic heart disease
2 Perinatal conditions Unipolar major depressionUnipolar major depression
3 HIV/AIDS Road traffic accidents
4 Unipolar major depressionUnipolar major depression Cerebrovascular disease
5 Diarrheal diseases Chronic obstructive 

pulmonary disease

MDD a major cause of disability worldwide

מציג
הערות מצגת
Key Points:
Depression is among the leading causes of disability worldwide and is projected to become the 2nd leading cause of disability 2020.
Currently, approximately 19 million adults in the US suffer from a depressive disorder and about 340 million worldwide.
Social stigma of depression has improved with better awareness of treatment options, but there are still many patients reluctant to accept a diagnosis of depression and HCP are reluctant to make this diagnosis.  This is usually more prominent in PCPs offices.  In the psych setting, patients have typically accepted the diagnosis of depression.
Transitional Statement:
This concludes the Introduction to Depression section, review key concepts and find out if audience has any further question before moving on to the next section.
Additional Information:
Depression--A Major Cause of Disability Worldwide
The burden of mental illness in general, and depression in particular, has long been underestimated. 
One in 6 persons in the United States will, at some point, suffer from major depression (Davidson et al., 1999; J Clin Psychiatry, 60 (suppl 7)).  
The massive Global Burden of Disease study (Murray & Lopez, 1996; Michaud, et al., 2001, JAMA, 285, no. 5) conducted by the World Health Organization, the World Bank, and Harvard University, developed a single measure to allow comparison of the burden of disease across many different diseases by including death and disability. This measure, disability-adjusted life-years (DALYs), calculates lost years of healthy life regardless of whether the years were lost to premature death or disability. 
Depression was 4th in DALYs in 1990.  
It is estimated that by 2020, depression will rank second in DALYs. 









Causes of disability by specific illness
 United States and Canada 15‐44 years old

WHO World Health Report 2002



The prevalence of a severe impairmenta
 

rating for each 
disorder on each SDS domain

Druss BG et al., Mol Psychiatry. 2009 Jul;14(7):728‐37.





69%
Physical 
complaints

31%
Other

•791 out of 1146 patients suffering 
 from MDD

 
did contact their GPs 

 primarily because of physical 
 symptoms 

Appetite changes

Dizziness

Musculoskeletal aches

Chest pain
GI-disturbances

Loss of energy

Sleep disturbances

Palpitations
Lower back pain

Headaches

Tensions of the neck
Cramps

Vertigo

Simon GE et al. N Engl J Med. 1999;341:1329-1335.

Physical symptoms  
Common complaints in patients with MDD



Adapted from 
1.Silverstein B. Am J Psychiatry. 1999;156(3):480-482.  
2.Silverstein B. Am J Psychiatry. 2002;159(6):1051-1052. 

Aches/pain are common in depression 
Aches/Pain

 
as common as anxiety among depressed patients

מציג
הערות מצגת
KEY POINTS
These data show the prevalence of pain and body aches as well as anxiety disorders among depressed patients. 
Depending upon the survey, body aches and pain seem to be as prevalent among depressed patients as anxiety disorders.
DATA
Data computed using the two studies published in the Green journal.  
The two studies reported pain / body aches among pure vs depressed somatic patients (somatic defined as depression with sleep disturbances and appetite changes – pure is without these two).



Meyer-Rosberg et al. Eur J Pain. 5:379-389, 2001

Depression is common in peripheral 
neuropathic pain

מציג
הערות מצגת
This study was undertaken to assess the health-related quality of life and burden of illness due to pain and its treatment in 126 patients with neuropathic pain due to a peripheral nerve or root lesion. Patients were recruited from 2 multidisciplinary pain clinics in Sweden. Patients were asked to rate the extent to which they were bothered by 25 pain-related symptoms and/or side-effects of drug treatment during the previous week (rated as 1=no discomfort to 7=very severe discomfort). This slide shows the proportions of patients who rated their discomfort as 4 (moderate) to 7 (very severe). Data on 7 of the 10 most frequently reported comorbid symptoms are shown on the slide. Overall, 88% of patients reported some degree of discomfort associated with their pain or its treatment.

The key talking points on this slide are as follows:
Difficulty sleeping was the most bothersome symptom and was moderate to very severe in 60% of patients. 
 A lack of energy, drowsiness, and difficulty in concentrating, were also troubling for many individuals. 
 Moderate to very severe levels of depression were reported by 35% (1 in 3 patients), and anxiety by 27% (1 in 4 patients)
These data indicate that sleep disturbance, anxiety and depression and related symptoms are prevalent among patients with peripheral neuropathic pain. 

Reference
Meyer-Rosberg et al. Eur J Pain. 2001;5:379-389

Additional key words: mood




Depression in chronic pain patients

The SCID (structured clinical interview) diagnosed 26 (72%) cases of 
depression. BDI-II scores showed 31 (86%) that reported at least mild 
depression.



Lerman SF, Rudich Z, Shahar G, J Clin Psychol 66: 1–10, 2010

Pain and depression 
are distinct and 
should be treated as 
separate constructs. 
The causal
relationship between 
pain and depression 
is a critical challenge

Depression and pain 
correlated but distinct



PAIN, anxiety,
 and depression in primary care

• Primary care patients who endorse 
 symptoms

 
of muscle pain, headache, or 

 stomach pain are approximately 2.5–10 times 
 more likely to screen positively for panic 

 disorder, generalized anxiety disorder, or 
 major depressive disorder

Means‐Christensen  A J et al, Depression and Anxiety 25:593–600, 2008



Means‐Christensen  A J et al, Depression and Anxiety 25:593–600, 2008



Pain  ↔  Depression

Suicidality



Shneidman’s Cubic Model of Suicide 

Shneidman, 1987
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Most suicidal individuals suffer from a state of 
 mental pain or anguish and a loss of self‐respect

 

Most suicidal individuals suffer from a state of 
 mental pain or anguish and a loss of self‐respect



Final Common Pathway‐Suicidality
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Frida Kahlo 

(1907-1954)

מציג
הערות מצגת
Frida Kahlo (1907-1954), Mexican. The Suicide of Dorothy Hale, 1939. Oil on masonite
The Suicide of Dorothy Hale 
I recommend her to you, not as a husband but as an enthusiastic admirer of her work, acid and tender, hard as steel and delicate and fine as a butterfly's wing, loveable as a beautiful smile, and profound and cruel as the bitterness of life.1(p229) �Diego Rivera to Samuel Lewisohn, 1938 
FRIDA KAHLO CALDERÓN (1907-1954) was born in Coyoacán, a suburb of Mexico City, Mexico, to a Hungarian-German father and Spanish–Mexican Indian mother. As a child, she had polio involving her right leg but recovered sufficiently to engage actively in sports. Her imagination was vivid; when alone in her room, she would cloud a glass windowpane with her breath and then trace a doorway with her finger. In her imagination she would pass through it and travel to the middle of the earth to join an imaginary, joyful companion, share secrets with her, and watch her dance, then happily return through the same door, watching her companion disappear as she erased it. Frida attended the prestigious National Preparation School in Mexico City, hoping to become a physician. All her potential seemed lost when on September 17, 1925, at age 18 years, a streetcar hit the bus she was riding. She was impaled by an iron handrail that entered her left hip, creating a penetrating abdominal wound, and exited through her vagina with fractures of her third and fourth lumbar vertebrae, 3 fractures of the pelvis, fractures of the right foot, and dislocation of the left elbow.2(p13) The spinal fractures initially were not recognized but eventually led to immobilization with a plaster body cast for 9 months. For the rest of her life she endured the consequences of the accident, having more than 30 surgical procedures culminating in spinal fusion in 1946 and the amputation of her right lower leg in 1953, the year before she died. 
Frida's art began in response to her pain. She said, "As soon as I saw my mother [after the accident] I said to her: I'm still alive and besides, I have something to live for, and that something is painting."2(p44) Although she was in a plaster body cast from clavicle to pelvis, an easel that held paper was ingeniously created, and a canopy with a mirror was placed over her bed, allowing her to use her own face as a model. While bedridden she began to paint in a primitive but meticulous manner, depicting both transient and personal thoughts. She completed more than 70 self-portraits among 200 works of art. These are "analytic and symbolic, lyrical or burlesque."2(p80) She looks out at the viewer with an intense expression never shown in the same aspect. In admiration, Picasso wrote that he could not "paint a head like those of Frida Kahlo."2(p130) 
At age 22 years, she became the third wife of the 42-year-old muralist Diego Rivera (1886-1957). He encouraged her painting as did the leading surrealist, Andre Breton, who wrote the introductory essay for the catalog at her first independent exhibit in New York, NY, at the Julien Levy Gallery in November 1938. The brochure read, "Her paintings combine a native Mexican quality which is naïve, an unusual, female frankness and intimacy, and a sophistication which is the surrealistic element."1(p230) Frida denied being a surrealist, stating that she painted her own reality. 
During this visit to New York, she met Clare Booth Luce, playwright, managing editor of Vanity Fair, and later a congresswoman and recipient of the Presidential Medal of Freedom. About 10 days before the exhibit opened, their mutual friend, Dorothy Hale, committed suicide. Dorothy Hale was the widow of Gardiner Hale, a New York portrait painter. She was considered one of the most beautiful women of that era but was demoralized when she failed a movie screen test and after Harry Hopkins, advisor to President Franklin Delano Roosevelt, jilted her. Booth Luce deeply regretted her behavior and emotional coldness that preceded her friend's suicide. Booth Luce had declined an invitation to a farewell party Dorothy was giving for herself and advised Dorothy that she looked best in her Madame X femme fatale dress, the dress she wore when she jumped to her death. Booth Luce had been lending Dorothy money for the rent for her expensive top-floor suite at Hampshire House and mistakenly thought that Dorothy had used this money to buy another expensive new dress at Bergdorf Goodman.1 She felt betrayed but discovered after Dorothy's death that she was mistaken when she learned that the money for the new dress had come from Bernard Baruch, whom Dorothy had gone to for help in seeking a job. He told her that it was too late in life to find a job that would support her current lifestyle and proposed that instead she needed to find a new husband. This would mean going to parties and looking as attractive as possible. He offered her $1000 on the condition that she buy the most beautiful dress she could find for this purpose. 
Shortly after the suicide, Booth Luce attended the gallery exhibit of Frida's paintings. Frida spoke to her about the suicide and proposed a recuerdo (memorial) of Dorothy. Dorothy's suicide note had been addressed to Booth Luce,1(p392) thanking her for her friendship and asking that her mother be notified of her death. Expecting a painting similar to one of Frida's self-portraits, she agreed, planning to give it to Dorothy's mother. 
The painting that Frida completed was a retablo, an ex-voto painting prepared for Mexican peasants when a tragedy is averted, showing both the event and the holy agent—usually the Virgin Mary or a saint—responsible. Retablos thank God or the saints for the continuation of life despite the most horrendous misfortunes. Rivera wrote that for Frida, 
Christ, the Virgin, and the saints disappear from the retablo and in place of any old miracle we find the permanent miracle that makes up the theme of painting. . . . A life contains the elements of all lives, and if one penetrates to the bottom of it, one comes across abysmal depths, dizzying heights, and infinite ramifications that spread into the centuries of light and shadow of life.3(p233) 
Like her earlier painting of a woman's murder, A Few Small Nips, this painting depicts a frightening image of a woman's violent death. Frida shows us the universal tragedy of suicide, graphically illustrating the event and describing it in blood-red script with a red blur under the word suicide in the bottom panel. We follow Dorothy's fall in 3 progressive moments: first as a shadowy figure in the background, then falling, and finally lying in the foreground. She falls from an illusory space and enters the visual plane of the viewer, lying on the dark-brown ground outside the perspective of the portrait. Her shoeless, stockinged foot points to her name in the inscription, giving a sense of immediacy as it protrudes into our visual space. She stares out at us as blood trickles out of her nose, ear, and mouth and onto the frame of the picture. Her beauty, her yellow-rose corsage, and the line of her black-velvet Madame X dress remain intact. The inscription at the bottom reads as follows: 
In the city of New York on the 21st of the month of October 1938 at six in the morning, Mrs Dorothy Hale committed suicide by throwing herself out of a very high window of the Hampshire House building. In her memory, [section deleted] . . . this retablo, having executed it—Frida Kahlo. 
The dreamlike quality of the fall contrasts with the written inscription. The reality of Dorothy's gaze leads the viewer to reflect on her despair and perhaps also on Frida's, whose life was changed by her traumatic accident and whose marriage was in turmoil at that time. 
At the top of the original painting, a banner held by an angel declared, "The Suicide of Dorothy Hale, painted at the request of Clare Booth Luce, for the mother of Dorothy."1(p292) When she unveiled the painting and saw the banner and the graphic depiction of her friend's suicide, Booth Luce felt physically sick. What should she do with this painting of her friend's corpse? She was furious and called 2 of Frida's friends to her home to witness its destruction with library scissors. One of them, the sculptor Isamu Noguchi (1904-1988), had given Dorothy the corsage she wore in the painting. Although the painting was not destroyed, Frida's friends removed the banner and the inscription listing Booth Luce's name. Booth Luce gave the painting to a friend, Frank Crowninshield, with the instructions to donate it anonymously to the Museum of Modern Art in New York. Instead he kept it, and 20 years later the painting was returned to her after Crowninshield's death. Living in Arizona at the time, she donated it anonymously to the Phoenix Art Museum. A new curator at the museum traced its origins, thus ending her anonymity. When it was publicly revealed that she had commissioned the painting, Booth Luce famously penned a widely quoted phrase: No good deed goes unpunished.1(p478) 
The painting was not on public view during Frida's lifetime, and she provided no information about it. Frida's retablos were autobiographical, archetypal images, so it may reflect her own suffering the year before her divorce from Rivera. Brown4 suggests that the ambiguous image shows a figure dead yet alive—the living death experienced by those in constant pain. Some see the painting as expressing a bizarre sense of mischief and black humor, others as a cynical commentary on the lifestyle of the rich and famous by a left-wing Mexican radical, a poignant metaphor for the oppressive nature of the social values of New York society.5(p14) If Dorothy could not live in the style to which she was accustomed, she would be memorialized clinging to external appearances and the appraisal of others. In placing an angel in the painting, unlike Blake's illustration of Dante,6 perhaps Frida intended an element of compassion and forgiveness, which Booth Luce may have erased when the banner was removed. 
The painting remains as a memorial to Dorothy Hale's suicide. She chose a dramatic exit, and Frida painted it with monumental realism. Perhaps the angel who held the banner should be restored to give a fuller view of Frida's intent and to replace a critical element of a retablo. 
Frida had many friends and was fully engaged in the actions and passions of her time. Her last painting, completed 8 days before her death of a pulmonary embolism, is a whimsical still life of luscious red watermelons, the favorite Mexican fruit. She titled it Viva la Vida—Celebrate Life! 
James C. Harris, MD ��REFERENCES  �1. Herrera H. Frida. New York, NY: Collins Publishers Inc; 1983.  2. Tibol R. Frida Kahlo: An Open Life. Randall E, trans. Albuquerque, NM: University of New Mexico Press; 1993.  3. Rivera D. Frida Kahlo and Mexican art. Eaton M, Panichi L, trans. In: Frida Kahlo. Boston, Mass: Little Brown & Co; 2001.  4. Brown RM. The Art of Suicide. London, England: Reaktion Books Ltd; 2001:205.  5. Baddeley O. Her dress hangs here: defrocking the Kahlo cult. Oxford Art J. 1991;14:10-17. ISI  6. Harris J. The Wood of Self-Murderers: The Harpies and the Suicides. Arch Gen Psychiatry. 2003;60:229. FULL TEXT  
SECTION EDITOR: JAMES C. HARRIS, MD 
Arch Gen Psychiatry. 2003;60:661-662. 
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Chronic pain and suicide

• Patients with various medical conditions who complain of 
 pain appear to be at increased risk for the presence of 

 suicide ideation, suicide attempts, and completed suicide1

• Among individuals with a mental disorder, having a chronic 
 pain condition (migraine, back problems, arthritis, and 

 fibromyalgia) significantly increased the association with 
 suicidal Ideation and suicide attempts 2

• It is still being debated as to whether depression
 

is an 
 antecedent or consequence of chronic pain1

Fishbain DA, American Journal of Public Health 86: 1320-1321, 1996
Ratcliffe GE et al., Clin J Pain 24:204–210, 2008



Suicidal ideation in chronic pain
• 1512 chronic pain patients completed a questionnaires 

 assessing pain, coping, and psychosocial functioning 

• Approximately 32%
 

of this clinical sample reported recent 
 suicidal ideations 

• The two
 

most consistent predictors
 

of the presence and 
 degree of suicidal ideation were the magnitude of 

 depressive symptoms and the degree of a maladaptive 
 cognitive/emotional pain‐coping strategy 

• Demographic and other pain‐related variables such as pain 
 severity and duration

 
were not

 
generally robust predictors 

 of suicidal ideation

Edwards RR et al., Pain 126:272–279, 2006 



• Addition
 

of suicide prevention materials to pain‐coping skills 
 training programs, may benefit large numbers of individuals 

 who are at elevated suicide risk as a consequence of chronic 
 pain.

Suicidal ideation in chronic pain

Edwards RR et al., Pain 126:272–279, 2006 



Pain and suicidal thoughts, plans and 
attempts in the United States
• Objective: This study examined the association between pain 

 and suicidality
 

in the general US population.

• Method: Using data from the National Comorbidity Survey–
 Replication, the authors assessed relationships between four 

 measures of pain
 

(back and neck, headache, other non‐
 arthritic pain and a summary score of the count of these 
 conditions) and 12‐month suicidal thoughts, plans and 

 attempts 

• Multivariate logistic regression models controlled for 
 demographic characteristics, chronic health conditions, 

 mood, anxiety and substance use disorders.

Ilgen MA et al., General Hospital Psychiatry 30: 521–527, 2008



Pain and suicidal thoughts, plans and 
attempts in the United States
• Results: In multivariate models adjusting for 

 concurrent psychiatric disorders and other chronic 
 medical conditions, suicidal ideation was associated 

 with head pain (OR 1.9, 95% CI: 1.2, 3.0) and the 
 pain summary score (OR 1.2, 95% CI: 1.0, 1.4). 

• Suicide attempt
 

was also associated with head pain 
 (OR 2.3, 95% CI: 1.2, 4.4) and pain summary score 

 (OR 1.7, 95% CI: 1.1, 2.6)

• Other non‐arthritic pain was associated with suicide 
 attempts (OR 4.0, 95% CI: 1.8, 9.1).

Ilgen MA et al., General Hospital Psychiatry 30: 521–527, 2008



ORs for 12-month suicide ideation, plan 
and attempt by chronic pain

Ilgen MA et al., General 
Hospital Psychiatry 30: 
521–527, 2008



• Conclusions: These findings highlight the 
 importance of pain as a potentially 

 independent risk factor for suicide, 
 particularly among those with head pain or 

 multiple forms of co‐occurring pain

• Individuals suffering from chronic pain
 

may be 
 particularly appropriate for suicide screening 

 and intervention efforts

Pain and suicidal thoughts, plans and 
attempts in the United States

Ilgen MA et al., General Hospital Psychiatry 30: 521–527, 2008





Observed numbers and SMRs of death among 
female patients with an in-hospital diagnosis of FM 
who were followed up for 0–16 years after the in-

 hospital examination*



Conclusions

• In conclusion, the causes of the increased rate of suicide 
 observed among patients who were referred to the hospital 

 because of suspected FM are at present unknown

• It may be related to increased rates of lifetime depression, 
 anxiety, pain, fatigue, and psychiatric disorders

• Risk factors for suicide should be sought at the time of the 
 diagnosis of FM and at follow‐up
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Krishnan V and Nestler EJ, Nature 455: 894-902, 2008

Neural circuitry of 
depression

מציג
הערות מצגת
Several brain regions are implicated in the pathophysiology of depression. a, Deep brain stimulation of the subgenual cingulate cortex (Cg25)17 or the nucleus accumbens (NAc)18 has an antidepressant effect on individuals who have treatment-resistant depression. This effect is thought to be mediated through inhibiting the activity of these regions either by depolarization blockade or by stimulation of passing axonal fibres. (Image courtesy of T. Schlaepfer and V. Sturm, University Hospital, Bonn, Germany.) b, Increased activity-dependent release of brain-derived neurotrophic factor (BDNF) within the mesolimbic dopamine circuit (dopamine-producing ventral tegmental area (VTA) to dopamine-sensitive NAc) mediates susceptibility to social stress25, probably occurring in part through activation of the transcription factor CREB (cyclic-AMP-response-element-binding protein)20 by phosphorylation (P). c, Neuroimaging studies strongly implicate the amygdala (red pixels show activated areas) as an important limbic node for processing emotionally salient stimuli, such as fearful faces7. (Image courtesy of D. Weinberger, National Institute of Mental Health, Bethesda, Maryland). d, Stress decreases the concentrations of neurotrophins (such as BDNF), the extent of neurogenesis and the complexity of neuronal processes in the hippocampus (HP), effects that are mediated in part through increased cortisol concentrations and decreased CREB activity2, 14. e, Peripherally released metabolic hormones in addition to cortisol, such as ghrelin95 and leptin96, produce mood-related changes through their effects on the hypothalamus (HYP) and several limbic regions (for example, the hippocampus, VTA and NAc). DR, dorsal raphe; LC, locus coeruleus; PFC, prefrontal cortex.
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7. APA. DSM‐IV‐TR. 2000.

complex neurobiological underpinnings of MDD 
and pain

Genetic Vulnerability

Stress

Injury

Neuropsychiatric    
Symptoms
Emotional
Cognitive
Behavioral
Physical
Systemic 

Manifestations

“Network” Level: 
Dysregulation of Neural 

Circuitry
Functional changes
Structural changes

Neuroendocrine
Dysregulation

Cellular and
Subcellular Level

Impact on gene transcription
Impact on neurotrophic support

מציג
הערות מצגת
SPEAKER DIRECTION
Now we see the full model, where genetic vulnerability interacts with stress, injury, pain, and other medical comorbidities, which then results in neuroendocrine dysregulations, decreases in trophic support, changes in neuronal circuitry, function, and ultimately cellular changes in discrete brain regions, such as the frontal cortex and hippocampus. Behaviorally, we see the disease of major depression, including the emotional, cognitive, behavioral, and physical manifestations.

BACKGROUND
As studied by Gatt et al, the BDNF 66Met allele may contribute to both cognitive and emotional aspects of the depression phenotype. Genetic polymorphisms which impact upon neural processes may have complementary effects on these functions. Factors that impact neuroplasticity and cellular resilience, such as altered HPA axis and glutamate neurotransmission and impaired neurotrophic/neuroprotective signaling, appear to underlie disturbances in these key affective circuits.3
Carlson et al demonstrated that affective circuits, including the amygdala and related limbic structures, prefrontal cortical regions, thalamus, and basal ganglia mediate the behavioral, cognitive, and somatic manifestations of mood disorders.4
Through neuroimaging and neuropathological data, Drevets et al support a neural model of depression in which dysfunction involving regions that modulate or inhibit emotional behavior may result in the emotional, motivational, cognitive, and behavioral manifestations of mood disorders.5
Blackburn-Munro et al demonstrated that the HPA axis is involved in chronic pain, due to the following factors: both the neuroendocrine and the immune systems play an important role in the adaptation of an organism to stress, the HPA axis can be activated by a wide variety of stressors including nociceptive stimuli used in animal models of tonic and phasic pain, and various components of the HPA hormone cascade have been implicated in the pain response.6 
As discussed in the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), neuropsychiatric symptoms of MDD result in behavioral manifestations.7 

REFERENCES
Sheline YI. 3D MRI studies of neuroanatomic changes in unipolar major depression: The role of stress and medical comorbidity. Biol Psychiatry. 2000;48:791-800.
Raison CL, Capuron L, Miller AH. Cytokines sing the blues: inflammation and the pathogenesis of depression. �Trends Immunol. 2006;27:24-31.
Gatt JM, Clark CR, Kemp AH, et al. A genotype-endophenotype-phenotype path model of depressed mood: Integrating cognitive and emotional markers. J Integr Neurosci. 2007;6:75-104.
Carlson PJ, Singh JB, Zarat, Jr CA, et al. Neural circuitry and neuroplasticity in mood disorders: Insights for novel therapeutic targets. NeuroRx. 2006;3:22-41.
Drevets WC. Neuroimaging and neuropathological studies of depression: implications for the cognitive-emotional features of mood disorders. Curr Opin Neurobiol. 2001;11:240-249. 
Blackburn-Munro G, Blackburn-Munro RE. Chronic pain, chronic stress and depression: Coincidence or consequence? �J Neuroendocrinol. 2001;13:1009-1023.
American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. Text Revision. 4th ed. Washington, DC: American Psychiatric Association; 2000;352,356.




Pain, depression and remission

Pain 
Signal

NA 5-HT

5-HT
NA

Pain 
Signal





•The thalamus acts as a relay for the transmission of sensory 
signals in the brain
• High levels of inputs and activation of brain regions results 
in pain



Pain circuits 

Kuner R,  Nature Medicine, Published online 14 October 2010 



Pain circuits 

Kuner R,  Nature Medicine, Published online 14 October 2010 



Association of MDD with altered fMRI during 
heat pain
Average postscan subjects' ratings of temperature stimuli

Subjects with 
major depressive 
disorder (MDD) 
reported higher 
unpleasantness 
ratings to 
nonpainful 
warm stimuli 
(*P = .03). 

Strigo I, et al., Arch Gen Psychiatry 65: 1275-1284, 2008



Significant group differences during 
anticipation (A) and stimulation (B) periods

•Bar  graphs: % of blood 
oxygen level–dependent 
signal changes for the 
painful heat vs 
nonpainful warmth 
contrast for the MDD 
and control (CON) 
groups
•dACC

 
indicates dorsal 

anterior cingulate cortex; 
R, right; AI, anterior 
insular region; DLPFC, 
dorsolateral prefrontal 
cortex; rACC, right 
anterior cingulate cortex; 
and PAG, periaqueductal 
gray matter

Strigo I, et al., Arch Gen Psychiatry 65: 1275-1284, 2008



Pain and stress lower BDNF gene expression in 
animal models

Duric V, McCarson KE. Neuroscience. 2005;133(4):999-1006.
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מציג
הערות מצגת
KEY POINT 
Acute and chronic stress and acute and chronic pain can all contribute to decreased levels of BDNF mRNA levels in the rat hippocampus.

BACKGROUND
In a preclinical study, 74 rats were subjected to either immobilization stress or injected with an inflammatory stimulus (formalin or complete Freund’s adjuvant).
Hippocampal BDNF mRNA levels were quantified using ribonuclease protection assays.
Results showed that exposure to both acute and chronic stress and acute and chronic pain can result in decreased expression of BDNF.

REFERENCE
Duric V, McCarson KE. Hippocampal neurokinin-1 receptor and brain-derived neurotrophic factor gene 
expression is decreased in rat models of pain and stress. Neuroscience. 2005;133(4):999-1006. 



מציג
הערות מצגת
Mood disorders, fibromyalgia (FM) and neuropathic pain (NeP) may have shared systemic consequences.
Compromised homeostatic function of prefrontal cortical-limbic circuitry in MDD, FM and NeP appears to disrupt autonomic,
neuroendocrine and neuroimmune regulation. Stress, pain and depression lead to excessive and untimely release of corticotropinreleasing
hormone (CRH), adenocorticotropic hormone (ACTH) and glucocorticoids. Sympathetic over-activity, combined with
diminished parasympathetic tone, contributes to immune activation and release of proinflammatory cytokines (e.g. TNF-alpha,
IL-1, IL-6) from macrophages and other immune cells. Inflammatory cytokines further interfere with monoaminergic and
neurotrophic signaling. They may also down-regulate central glucocorticoid receptor sensitivity, leading to further disruption of
feedback control of the hypothalamic-pituitary-adrenal (HPA) axis and the immune system. In depression and pain states,
disturbances of serotonin (5HT), norepinephrine (NE) and dopamine (DA) transmission may impair regulatory feedback loops
that turn off the stress response, with a resultant compromise in the function of descending pain modulatory pathways. Elevated
mediators of the inflammatory response, combined with excessive sympathetic tone may further impact dorsal column processing
of pain signals by contributing to activation of microglia and astroglia. Activated microglia exchange signals with astrocytes and
nociceptive neurons, amplifying pain-related transmission of glutamate (Glu), substance P (SP), adenosine triphosphate (ATP),
brain-derived neurotrophic factor (BDNF), pro-inflammatory cytokines (IL-1, IL-6, IL-8, TNF-alpha, nitrogen oxide (NO) and
prostaglandins (PGs). PVN= Paraventricular nucleus of hypothalamus; IL = interleukin; TNF-alpha = Tumor necrosis factoralpha;
Ach=acetyl choline



מציג
הערות מצגת
Microglia are the primary recipients of peripheral inflammatory signals as they reach the brain. Activated microglia
initiate an inflammatory cascade by releasing cytokines, chemokines, prostaglandins and reactive nitrogen and oxygen species
(RNS and ROS, respectively). Bi-directional exchanges between microglia and astroglia amplify inflammatory signals within the
central nervous system (CNS). Cytokines including interleukin (IL)-1, IL-6, tumor necrosis (TNF)-alpha and interferon (IFN)-
gamma induce indoleamine 2,3 dioxygenase (IDO), the enzyme responsible for degrading tryptophan, the primary precursor of
serotonin (5-HT), into kynurenine, which is eventually metabolized into quinolinic acid (QUIN), a potent NMDA agonist and
stimulator of glutamate (Glu) release. Multiple astrocytic functions are compromised due to the excessive exposure to cytokines,
prostaglandins, QUIN and RNS/ROS, ultimately leading to downregulation of glutamate transporters, impaired glutamate
reuptake, excessive glutamate release and compromised synthesis and release of neurotrophic factors. Oligodendroglia suffer
damage due to toxic overexposure to cytokines such as TNF-alpha, and diminished neurotrophic support, both of which promote
apoptosis and demyelination. Copious amounts of glutamate are released from astrocytes in the vicinity of extrasynaptic NMDA
receptors, whose activation leads to inhibition of BDNF synthesis. Excessive NMDA activation, caused by QUIN and D-serine,
is compounded by diminished glutamate reuptake by astrocytes and oligodendroglia. NMDA-mediated excitotoxicity, combined
with a consequent decline in neurotrophic support, and an increase in oxidative stress, synergistically disrupts neural plasticity
and induces apoptosis.
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Plasma BDNF levels were measured in 77 patients with MDD and 95 normal 
controls

Lee BH. J Affect Disord. 2007;101:239–244. 

BDNF=brain-derived neurotrophic factor; MDD=major depressive disorder; 
SA=suicide attempt.

מציג
הערות מצגת
PURPOSE OF THE SLIDE
To illustrate how brain-derived neurotrophic factor (BDNF) may have clinical implications for patients with major depressive disorder (MDD).

KEY POINTS
Plasma BDNF levels were assessed in 77 patients with MDD and 95 comparison subjects.
Plasma BDNF levels were significantly lower for patients who were experiencing a recurrent episode compared with patients who were in their first episode or were control subjects (P<.001).
Depressive patients with and without suicide attempts also had significantly lower plasma BDNF levels than normal controls.
Plasma BDNF in suicidal depressive patients was significantly lower than in non-suicidal patients.
The central box represents the values from the lower to upper quartile (25 to 75 percentile).
The middle line represents the median.
The line represents connects the means.

REFERENCE
Lee B-H, et al. Decreased BDNF levels in depressed patients. J Affect Disord. 2007;101:239–244.




Effect of chronic treatment with duloxetine
 

on 
BDNF mRNA levels in rat

 
frontal cortex

• Animals received 21 daily 
injections of duloxetine

 
(10 

mg/kg) and were sacrificed 1 (C-1) 
or 24 (C-24) hours

 
after the last 

drug administration

•V: Vehicle

•**p<0.01 and ***p<0.001 vs 
vehicle and p<0.05 vs C-24

+ 
179%

P<0.001

+ 
104%

P<0.01

Calabrese F et al., Neuropsychopharmacology. 32:2351-2359, 2007 

מציג
הערות מצגת
chronic duloxetine, animals received daily
administration of duloxetine, 10 mg/kg, for 3 weeks and
were killed 1 or 24 h after the last administration of the
drug; chronic fluoxetine, animals received daily administration
of fluoxetine, 10 mg/kg, for 3 weeks and were killed
24 h after the last administration of the drug




Conclusions

• These findings suggest that increased 
 emotional

 
reactivity during the anticipation of 

 heat pain
 

may lead to
 

an impaired ability to 
 modulate pain

 
experience in MDD

Strigo I, et al., Arch Gen Psychiatry 65: 1275-1284, 2008



The inter-relationship between pain, 
sleep, and anxiety / depression

Nicholson and Verma. Pain Med. 2004;5 (suppl. 1):S9-S27

Pain

Sleep
disturbances

Anxiety &
Depression

Functional 
impairment
Increased 
Suicidality

מציג
הערות מצגת
Patients who suffer from chronic pain experience difficulties initiating and maintaining sleep and are often depressed and anxious. The inter-relationship between these three factors, as shown on this slide, is complex, but must be considered carefully if treatment for neuropathic pain is to be satisfactory.

The key talking points on this slide are as follows:
Although most pain disorders begin with injury or disease, their course and outcome are affected by emotional, behavioral and social factors. 
An individual’s emotional reaction to, and capacity to cope with, the fluctuating course of neuropathic pain disorders and their complications such as physical impairment, disability, and loss of role functioning will also affect outcome. 
Chronic pain significantly interferes with sleep, with most studies showing a positive correlation between pain intensity and degree of sleep disturbance.
Many chronic pain patients have signs and symptoms of depression and anxiety; sleep deprivation can lead to anxiety, and depression can be both the cause and result of sleep deprivation.
Chronic pain, sleep disturbances, and depression/anxiety must be addressed if patients are to be restored to optimal functionality.
Physicians must evaluate all aspects of pain, sleep and mood in patients with chronic pain. 
Management and treatment should address both the pain and the comorbidities, to improve daily functioning, and enhance quality of life.

Reference
Nicholson and Verma. Pain Med. 2004;5(suppl. 1):S9-S27
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Pain and depression

• Pain
 

perception influences Mood

• Mood changes influence Pain
 

perception

• Modulation of ONE will alter BOTH

• ATTENTION control is important



Chronic pain & depression –
 

Summary 
(1)
• Chronic pain is common and often undertreated

• Chronic pain and depression often coexist

• Chronic pain is a disease that requires a long-term 
treatment plan (strategy)

• Routine evaluation and monitoring of suicidal 
behavior

 
is needed in chronic pain, especially for 

patients with family histories of suicide, previous 
suicide attempts those taking potentially lethal 
medications 

• Treatment should be adjusted to pain severity, 
etiology, presence of depression

 
and to the patient’s 

general condition



Chronic pain & depression –  Summary (2)
• Physicians tend to focus on the sensory dimension of 

pain (where and how much it hurts), while sometimes 
overlooking the affective component (what patients feel 
about their pain) and personality styles

• The affective component of pain can be changed 
independently of the sensory component 

• Psychological intervention such as cognitive therapy 
can help change negative thoughts, thereby reducing 
emotional distress and improvement of quality of life

Lerman SF, Rudich Z, Shahar G, J Clin Psychol 66: 1–10, 2010



Chronic pain & depression –
 

Summary 
(3)

• Antidepressants are effective for some forms of 
chronic pain

• They can be used in both depressed and non-
 depressed patients

 
with chronic pain 

• TCAs and SNRIs antidepressants reduce pain, fatigue, 
anxiety , sleep disturbances and depressed 
mood/suicidality

 
and improve QoL

 
in patients with 

chronic pain
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