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STEVEN LEVY, M.D.:  Dr. Christine Heim is an associate professor in the Department of Psychiatry and Behavioral Sciences here at Emory.  She earned her bachelor's, master's, and Ph.D. degrees at the University of Trier, in Germany, and completed a post-doctoral fellowship here at Emory in our department; after which she returned to Germany.  During 2001, Dr. Heim started a faculty position here at Emory, and was promoted to associate professor in 2008.  She has authored and co-authored more than 90 articles, chapters, and (Inaudible) on the neurobiology of early-life stress, depression, anxiety, and functional somatic disorders.  Her articles are published in prestigious journals such as the Journal of the American Medical Association, JAMA; The Archives of General Psychiatry; Molecular Psychiatry; Proceedings of the National Academy of Sciences; the Green Journal of the American Journal of Psychiatry; and Nature Reviews Neuroscience.


Her work is acknowledged in more than 4,000 citations.  She is the recipient of many honors and awards, including two (Inaudible) investigator awards from NARSAD; the 2004 Chaim Danieli Professional Award of the International Society of Traumatic Stress Studies; and in 2006, a Junior Faculty Research Award of the Anxiety Disorders Association of America.  In 2007, she was awarded the Curt Richter Prize by the International Society of Psychoneuroendocrinology.  She is also the recipient of an OMH Career Development Award, and several other government and foundation grants.


She serves on various national and international scientific and editorial review

 committees.  She's a member of the Society for Neuroscience, the American Psychosomatic Society, the Society for Biological Psychiatry, and the International Society for Psychoneuroendocrinology.  In 2008, she was elected as a regular member of the American College of Neuropsychopharmacology.  Dr. Heim?


(Applause; Blank Stock)


CHRISTINE HEIM, PH.D.:  Thank you very much.  Thank you, Dr. Levy, for the introduction.  I will be talking on the role of childhood trauma increasing the risk for depression.  And Dr. Ressler already gave a wonderful overview, basically, of the topic that I will focus on with my talk.  And he already gave you the main message that my talk will provide more data as support.  And on behalf here at Emory and our having a large group of researchers who are interested in the long-term neurobiological consequences of early-life trauma, and a lot of this research has been funded by NARSAD, especially the pilot work that (Inaudible) grants from the National Institute of Health.  And the work I have been involved with was focusing on the effects of childhood trauma in humans.  So no animal models.  But I will give you an overview of the work we have done over the past ten years, and into identifying the effects of childhood trauma on stress responses in humans, women and men, and how this links to risks for depression among those individuals who are depressed.


We have learned a lot from these studies, not only in terms of defining future research goals, but also in terms of how we might be able to use that basic clinical significance data to improve treatment approaches and select treatments for a given individual.  And that's what I'm going to talk about.  So the basic idea is that severe stress, especially during defined sensitive times in early development, will have long-lasting programming effects on how the brain later responds to additional challenges, even mild challenges, and thereby increases the risk of vulnerability for a wide range of psychiatric disorders.  And, in our studies, we have focused this on depression.


Why would it be important to look at that?  And, of course, as was already discussed, childhood stress is a risk factor.  It contributes to the pathophysiology of depression.  And by studying how hormone systems and stress-response systems change after childhood trauma, we further our understanding of the pathophysiology of depression.  But, also importantly, our work has shown that there seem to be distinct subtypes of depressed patients as a function of whether or not they had experienced childhood trauma.  And these subtypes seem to be biologically distinct.  And this leads to new insights into what treatments to choose, because those subtypes of depression seem to be responsive to different types of treatment.  So, in my talk, I will cover these three main aspects.


And I will start out with the pathophysiology.  So just to give you an idea of the scope of the problem, I've selected one study that was conducted by the Centers for Disease Control, an epidemiological study where they had access to almost 10,000 records from a large HMO in the San Diego area, and they (Inaudible) questionnaires that assessed childhood adverse experiences, including sexual abuse, physical abuse, witnessing domestic violence ... such as maternal battering and others ... and just so that you see how prevalent those experiences are, in that sample of close to 9,000 respondents, the prevalence rate of any type of childhood adversity was 43 percent: 22 percent endured sexual abuse; 21 percent physical abuse, and 14 percent witnessed maternal battering.  And one-third respondents had experienced multiple types of abuse.  And there was a clear, very significant dose-response relationship between maltreatment and mental health problems.  And the most prominent link is with depression and anxiety disorder, and substance abuse disorders.


So this is only an example of a large literature, over decades, from epidemiology case-control studies; twin studies that all have reported that association between a history of childhood trauma, abuse, parental loss, neglect, and a markedly increased risk to develop major depression in adulthood.  And, interestingly, already in those epidemiological studies, it was seen that the episodes of depression in adulthood often manifest in relations with additional stressors, and that people who have childhood trauma seem to be sensitized to the depression-inducing effects of stress in adulthood, so they become more easily depressed in adulthood, even if they experience relatively mild stressors, where people with no childhood trauma are not affected by as much.


So the epidemiology already pointed toward sensitive patients with stress after childhood trauma.  And then there is an equally large literature from animal models that used experimental manipulation of early environment, such as separating (Inaudible) pups from their moms, or taking advantage of naturally occurring differences in maternal care behavior in rats, and also non-human primate models that have provided the direct evidence that childhood adversity induces changes in how the brain develops.  And, as adults, those animals have functional, structural, and even epigenetic changes in neural circuits that participate in the mediation of behaviors such as depression and anxiety.  And those animals also have heightened physiological stress responses to a neutral stressor, such as (Inaudible)


And then a third area of research, clinical studies in patients with depression for a long time, and have provided evidence for a large number of biological changes in exactly those same regions and systems that are directly modified by early life experience in animal models.  And bringing the research from these three separate areas together, we came up with a psychobiological vulnerability model that we use as the basis for our research, in which genetic factors or genetic disposition ...


(Background Conversation)


CHRISTINE HEIM, PH.D.:  Genetic disposition across the development interacts with experience, and this leads to a phenotypic vulnerability, likely expressed at the central nervous system level, by inducing sensitization of stress circuits in the brain.  And then, when there is additional stress, later in life, this would decrease the threshold to develop depression.


So we tried to study this model in the human situation, in human clinical studies.  And we focused on the hypothalamic-pituitary-adrenal axis, which is the main stress response unit in the organism in humans, so to speak.  And Dr. Ressler has already talked a lot about the HPA axis cortisol.  It's an important hormone.  It helps the organism to maintain balance in response to threats; adapts to the change in demand by exerting important metabolic, immune controlling, and also behavioral effects.  And as Dr. Ressler pointed out, it feeds back into the brain and shuts down its own release, and so it is a closed feedback system.


And I do want to point out that there are multiple brain regions that control the HPA axis, that control these CRH or CRS neurons in the hypothalamus, including the hippocampus and also the prefrontal cortex; they have inhibitory influences; and brain regions such as the amygdala, which is the (Inaudible) brain region; and also brain stem inputs stimulate the HPA axis.  And cortisol (Inaudible) has controlling effects in alI of those brain regions.


But the central hormone here that stimulates the HPA axis, corticotropin releasing factor, is not only a neuroendocrine regulator, but also occurs in wide areas of the brain, a very widespread distribution, and where it acts as a neuropeptide transmitter, and also integrates other responses to stress with the endocrine response in the central sympathetic, autonomic nervous system stress response, but also certain behaviors.  And if you inject CRF directly into the brains of animals, those animals will exhibit a range of behavioral changes that closely parallel symptoms of depression, such as sleep disruption, a loss of libido if you want to call it like that, a loss of appetite, fear-related behavior, and also fear conditioning and startle response.


So it could be conceivable that if early-life trauma permanently programs central CRH systems to be hyperactive, this could then increase the risk to develop depression, especially in response to additional challenge.  And so we look at the hypothalamic-pituitary-adrenal axis and measured those peripheral hormones in autonomic stress responses, as they go into the brain's CRH system.  And in our studies, across the board, we used a design that consisted of four groups, which allows us to separate the effects of having been exposed to childhood trauma from the effect of having the disorder of depression.


And so our four proofs consist of controls who (Inaudible) didn't experience any severe, major life threats during childhood; then a group with childhood trauma ... in our study, sexual and/or physical abuse before the onset of puberty; chronic in nature, repeated abuse with moderate to severe severity level, or pretty severe abuse.  And so we have a group that has the risk factor only but did not develop the disease.  Then we have a group with the same histories of childhood trauma and current major depression, so (Inaudible) illness.  And then our final group, patients with depression who do not report histories of childhood trauma, and the comparison of the two levels which leads us to understanding disease variability as a function of the risk factor.


And we studied our patients in a controlled (Inaudible) setting that's sort of a hospital unit, here at Emory, that has been implemented for research.  It's now called a CIMP, the clinical ... it has a new name, so it's now a unit that functions together with (Inaudible) translational and clinical interaction site, or something like that.  So that's where we study the patients, which has the advantage that we have a standardized setting, because the hormones we measure are very sensitive to current environment, and we want to have all participants in the same setting.  And we apply a number of inclusion and exclusion criteria for control purposes, because those affect these hormones.


And in our very first study, that's now ten years old, but it was an important first insight ... that's why I show it ... and we took those participants, those (Inaudible) that I showed you, and exposed them to a relatively mild standardized laboratory story.  They had to give a speech in front of a committee of several people.  

And then, all of a sudden, were asked to (Inaudible) a mental arithmetic test.  And that reliably induces a stress response in research participants.  And we did that with our (Inaudible)  And what we found, quite similar to findings in animal models, is that persons who have a history of child abuse had markedly elevated hormonal responses to that induced stressor, compared to controls ... here the black line ... and patients with depression, the green line, who did not have a history of child abuse.


And the increase in (Inaudible) corticotropic hormone, the pituitary hormone that's released in response to child, that was most pronounced in those women with a history of childhood trauma and current depression.  And those women also had heightened cortisol response at the adrenal level, and heightened heartrate responses.


Interesting here, with this initial set of findings was that change did not occur in depression with no childhood trauma.  So that's already a hint for subtypes.  And for those who had childhood trauma but did not become depressed, they had the central sensitization to stress, but at their peripheral cortisol level they we're able to counterbalance that heightened sensitivity, and so their responses were normal.


And that was intriguing, and we followed up on that using pharmacological challenges, where we inject a hormone, and then can look at a level of circulation like brain and pituitary versus adrenal regulation.  And we could confirm that a few without depression seem to have a complete down-regulation of the adrenal gland in terms of the secretion of cortisol, and that's also quite a prominent finding in PTSD and some other disorders.  And we believe, or we interpreted that result in a way that childhood trauma does lead to the central sensitization to stress initially.


Those down-regulate, peripherally, their stress response at least to a heightened cortisolemic space under baseline; but that, when exposed to chronic, repeated, additional stress, later in life, might disrupt the regular (Inaudible) that control of the brain's response, because cortisol is letting in a certain way, and that may set in motion the cascade of CRH, and norepinephrine is hypersecreted, and then causes symptoms of depression over time.  And those women did report less (Inaudible) life than the ones that were depressed.


So a lot of regulating cortisol effects as a risk factor after childhood trauma, that would be particularly possible if there were also changes in the sensitivity of the brain to response to cortisol, so that glucocorticoid receptors ... which is the receptor where cortisol binds to in the brain ... becomes an important site to study.  And you can do that also with a pharmacological challenge test, where you give a synthetic version of cortisol, dexamethasone, and people will completely shut down their HPA axis.


And then you follow up with an injection of CRH, and so you can see how the axis responds under suppression, whether the axis is able to maintain suppression or escape.  And an escape from the suppression is a very sensitive marker for depression, HPA axis hyperactivity in depression, and also even detects depression in family members of depressed patients who never have been depressed themselves.  So it seems to be a neuroendocrine depression risk marker.


So we were interested to see, in a study funded by NARSAD, whether this test would pick up risk due to early-life trauma.  And that's actually a study in male participant, in men with child abuse.  And as we expected, this escape from suppression was closely linked to the experience of child abuse with those men who had histories of childhood sexual or physical abuse, and current depression showing the most pronounced escape, followed by men with abuse alone but no depression, and a group of depressed men with no childhood trauma were comparators or the controls.


And so that finding would suggest that childhood trauma is related to relative glucocorticoid resistance.  The receptors are resistant to the effects of cortisol, and that can, of course result in a disinhibition of stress responses.  And together with Dr. Binder, we have now also evidence ... and I didn't include the slide ... that there are actually changes within the receptor, in the factors that fine-tune the receptor at the level of gene expression, that could explain this glucocorticoid resistance.


A glucocorticoid resistance would then logically lead to increased CRH secretion in the brain.  And you can only measure that, at the moment, by collecting spinal fluid.  Cerebrospinal fluid.  CSF.  And we did that for a subset of our patients, and we could find that in fact it was a little bit a matter of how severe the abuse was and whether there was multiple abuse.  But women who had experienced both sexual and physical abuse, chronic abuse over childhood, had significantly elevated CRH levels in their spinal fluid, and it was a function of the severity of physical abuse, violence, and in particular sexual abuse.  A little bit different.  And we can talk about that, later, in the discussion.


Since we had the spinal fluid available, we also were able to look at other neuropeptides.  And we didn't talk, this morning, about oxytocin.  Oxytocin is a very popular peptide, at the moment.  It has very important effects in social behavior (Inaudible) social behavior, and bonding behavior, trust, and so on.  And it also has stress buffering effects, so it's sort of the counteract to stress mediators.  It protects.  It's a good neuropeptide, and you're going to have a lot of it around.


What we could show here, in that analysis, was that again persons with multiple types of abuse ... and here we measured sexual abuse, physical abuse, emotional abuse, and also emotional and physical neglect ... those who had two or more types of those abuse exposures had a progressively decreasing level of oxytocin in the brain.  And that might contribute to their relative sensitization to stress, because those stress-buffering effects of oxytocin are missing.  And they also might not be able to use social support as well.  And this might also be interesting in terms of transmission of abuse across generations, because oxytocin is a very important mediator of maternal care behavior.


So this is an important line of research, that we are, in collaboration with Dr. Ressler, now pursuing in more detail.  And so we could show the sensitization to stress both at the peripheral hormone level, at the brain neuropeptide level.  And we also did a set of imaging studies ... this one is a structural MRI ... where we looked at the brain region that is particularly important to control (Inaudible) response of the hippocampus; and it's also important for fear condition, what Dr. Ressler talked about; and control of the HPA axis, and several cognitive symptoms that one might see in depression.


But the hippocampus is very interesting in the context of our research, because it has a particularly high plasticity across the lifespan.  There are even new neurons formed throughout life in that brain region.  And animal research has shown that this new neurogenesis, the new generation or the birth of new neurons is reduced after maternal separation in rats.  And also if you only inject CRH into little (Inaudible) pups' brains, a month after birth, they will have already also development of the hippocampus and (Inaudible) actions throughout life.


So a small hippocampus is a sign of chronic stress, and it is a very prominent finding.  In the depression literature also, of course, we were interested to see whether it might be linked to childhood trauma.  And very similar to our neuroendocrine results, we did see again that small hippocampus volume was observed in those women with depression who had childhood trauma, compared to controls, but not in depressed persons without childhood trauma.  So we again see the different biological profile within patients with and without childhood trauma.


So, to summarize what I've said thus far, we see a lot of similarities between what's reported as the classical biological features of depression in the literature, and what we, with our four-group design, identified actually as correlates of childhood trauma.  And the most striking overlap is the increased CRH activity, the escape from suppression (Inaudible) CRH has been the small hippocampus.


And so we came to believe that actually many of those classical features of depression in the literature are actually secondary to early-life stress and likely reflect vulnerability or risk to develop depression, particularly in response to challenge.  So it's not an illness marker, but a risk marker of preexisting (Inaudible)


And that is well in line with a recent paper that came out of the group of Michael Meany, at McGill University in Canada.  They are really at the forefront of the animal research into early-life stress.  And they recently published a human study.  They were fortunate to have access to post-mortem brain tissue from suicide victims who presumably were depressed.  And they could use that brain tissue ... and this was tissue from the hippocampus, the bring region I just showed you ... and could show that actually for those who had a documented history of child abuse, there was an epigenetic effect of this early experience, at the level of the glucocorticoid receptor gene, the promoter region and neurons ... specific promoter region of that gene ... that assay then showed, in the paper, it was associated with decreased expression of the receptor, and hence likely increased stress-free activity.


So this is the first study that really shows a direct epigenetic effect at the level of the DNA, turning a gene off that is implicated in regulating stress responses.  And that's an exciting result.  And they only saw this with victims of child abuse, not in suicide victims with no child abuse; so that nicely confirms and mirrors our results in the more functional studies.


So those studies focused ... what I showed until now focused on the HPA axis.  We measured cortisol and ACTH, CRH, and we looked at the hippocampus.  But it has to be clearly noted that the CRH not only is influenced by the hippocampus, but by an entire network, a neural network of brain regions that all talk to each other.  And the fact that we see heightened responsiveness around here probably reflects that there is a lack of compensatory regulation in this network of brain regions, and a decompensation, if you wish, a failure to adapt to challenge and (Inaudible) failure then with (Inaudible) exaggerated or abnormal sex responses.


So we were interested to look at that network of brain regions after childhood trauma, and for that you have to use functional imaging.  And our colleague here, Helen Mayberg, who was in the video that you saw in the beginning, has pioneered a lot of the research on functional imaging in depression.  And she has shown that you can separate out markers of disease, having depression for markers of depression risk by exposing people to a challenge ... say a food challenge, a stress challenge, if you wish, in these (Inaudible)  And what she showed was that patients with depression showed a characteristic decrease in the prefrontal cortex region, under this stress challenge, and that sort of inhibitory brain region.  So this is deactivated.  But the same decrease she also saw in (Inaudible) patients and in people who never have been depressed but have a risk for depression; in that case, high neuroticism.


And so with Helen, together in a collaborative project, we are looking at markers of depression risk that are related to childhood trauma.  And in an initial study, where we used functional FMRI, we used a little bit of different emotional challenge, where people see fearful or angry faces that are masked with a neutral face, but the amygdala, like the (Inaudible) picks up on such subliminal features.  And we looked at that in the case of (Inaudible) childhood trauma (Inaudible) controls, and they were not depressed.  And we did see an increased response of the amygdala to that general fear (Inaudible)  But also the decrease in the frontal cortical region that is a marker of depression that Helen had identified in her previous studies.  And the frontal cortex and amygdala talk to each other, inhibiting that, and that could be a neurosubstrate of enhanced stress response that we measure then in our cortisol levels.


MAN:  (Inaudible)


CHRISTINE HEIM, PH.D.:  No difference.  Yeah.  


MAN:  (Inaudible)


CHRISTINE HEIM, PH.D.:  Uh-huh.  Yeah.  So that concludes the pathology part of the talk, and I want to spend the remaining time to talk a bit about the subtypes of depression and treatment implications.  So, as I have shown you throughout the talk, it might be very important to consider histories of childhood trauma when doing research in depression.  In fact, to illustrate that, I've plotted here ... with (Inaudible) from our studies, the (Inaudible) speech and mental arithmetic, the fear-social stress test and the (Inaudible) test ... and I only divided cases by presence or absence of depression.  And you do see some effect.  Here is a certain effect, but it's not huge.  And only when stratifying by depression and childhood trauma, you get these big effects where only depression with childhood trauma ... the red line ... is associated with increased research, but not depression without childhood trauma.  So to restate that problem, that's a problem that is important for all of depression research, because it might mean that research is confounded or that the effects are contributing to the inconsistency of findings in depression that people usually don't measure.


So depending on how many people with abuse who might be in the depression group or also in the control group.  And so that's important when defining future research studies, that we should measure or at least control for histories of childhood trauma. 


But that is not only true for neuroendocrine or brain imaging results, but it could also apply to other research domains; for example, other risk factors may co-vary with childhood abuse, like the (Inaudible) risk for women developing depression compared to men, and that might interact with child abuse.  And then there is evidence that there might be differences in the clinical picture, in the clinical course of depression, as a function of childhood trauma ... earlier onset, more chronicity, more treatment resistance.


And also patterns of comorbidity might be linked to histories of childhood trauma because those neurobiology effects of childhood trauma span across diagnostic categories we use in psychiatry, and might explain comorbidities, especially with the anxiety disorders, but also substance abuse, and so on.


So we believe that considering childhood trauma or developmental factors in general might be very important for diagnostic classification.  The purely descriptive approach in psychiatry to classify disorders based on symptoms has been criticized for a long time, and also didn't really yield predictors of treatment, choices, or response, and so it has been suggested that genetic biological and clinical data should be used to devise empiric disease models.  And our data would suggest that developmental factors are a critical part of such disease models.  And that could then guide treatment decisions.


So we had the chance to make a first step towards that direction and look at the role of childhood or developmental factors as a predictor of treatment response in these patients.  A differential treatment response.  And we had access to data from a large multicenter treatment trial in chronic depression.  And Emory was one of the sites.  And they had 686 patients with chronic depression, and treated them with either a form of psychotherapy, a cognitive behavioral analysis system of psychotherapy, so that combined cognitive behavioral therapy approaches with more psychodynamic and interpersonal treatment approaches; compared to nefazadone, an SSRI medication, or the combination of both.


And in the original study, published by (Inaudible) Keller and colleagues, the combination treatment was better than the two single treatments, which were comparable.  And from those patients we got data on childhood experiences.  And the prevalence data here alone underscores the importance of childhood trauma.  More than a third of the total sample reported parental loss before the age of 15 years; 40 to 48 percent physical abuse; around 16 percent sexual abuse; around ten percent neglect; with an early mean onset age of six years and a quite long duration of mean of seven years.


And here you see that at least a third, more than a third of those persons had experienced multiple early adversities.  And, importantly, the distribution of childhood trauma was comparable across those three treatment groups.  And when we stratified the treatment groups by presence or absence of any childhood trauma, we saw a very different picture from the initial paper published, inasmuch as for the depressed group with no childhood trauma, the combination therapy was superior to pharmacotherapy, and the psychotherapy didn't do that much.  But for those patients with childhood trauma, the psychotherapy alone was highly efficient; the combination didn't have any further advantage.  They really didn't need the drug, you can say, which had side effects, and so on.  And they didn't respond as well to nefazadone.  And (Inaudible) odds ratios, those with a history of childhood trauma were two times more likely to achieve remission with psychotherapy, compared to drug.  And for those with the parental loss, it was even three times as likely.  And, of course, the psychotherapy addressed early-life issues.


But this was an important finding, because it further suggests that there might be different (Inaudible) patterns within depression as a function of childhood trauma.  And that ties in again with what Helen Mayberg ... who studies exactly that question, are there different brain types in depression, and some people might require psychotherapy and others might require drugs.  And what are the mechanisms of that.  And she has shown that CBT responders and SSRI responders, actually before treatment, are already different in their functional brain pattern, with opposite regulations.


And, interestingly, an area of opposite regulation overlaps with what we identified as an area of depression risk ... that's related to risk ... but (Inaudible) led to the development of depression.  And so that's an important research area to follow up on.


And to conclude my talk, I just want to say a few words that, of course, when talking about childhood trauma, one also has to talk about disposition and genes.  And Dr. Ressler talked about that already.  There is a great deal of resilience, also.  Not everybody with childhood trauma goes on the trajectory to become depressed and have HPA axis changes.  So there are factors inherent to the person that protects or puts a person at risk.  And we have begun to study that in various collaborations, but mostly with Dr. Ressler's group at Grady.


And so genetic variations modify or modulate the effects of childhood trauma on (Inaudible) and I have already mentioned the women are more likely than men to develop depression in response to childhood trauma.  So such decisional factors like (Inaudible) I showed you to stress, including early-life stress.  And in Dr. Ressler's population study in Grady Hospital, we looked at the genetic variation of the corticotropin-releasing hormone receptor (Inaudible)  That was an interesting candidate because of its integrative role in depression and in modulating stress responses, and also its role in fear processes.


So this was roughly a sample of 600 participants.  It was the first study that came out of this large project that was directed by Dr. Ressler.  And in the sample, the general relationship between level of child abuse and severity of depression was replicated, which is the common finding that has been often reported in the literature.  But when looking at genetic characteristics of the CRH receptor long gene, they found a haplotype which was a combination of three polymorphisms, three variations, and that actually modulated this relationship.  And Dr. Ressler and his colleagues identified a haplotype that actually protected people from developing depression, even if exposed to moderate to very severe childhood trauma.  So there is a protective (Inaudible) in that gene that helps those persons stay resilient and be resilient to the effects of childhood trauma.


And in a follow-up analysis of this data, in a slightly larger sample, we could show that this effect was most prominently observed among males, which could explain why women have more depression after childhood trauma.  And in our (Inaudible) sample, where we have all the endocrine data, we could then show that, again, men with this protective variation and childhood trauma actually also have a normal cortisol response.  And so this protection against the effects of childhood trauma was also present at the level or neuroendocrine regulation.


So, to summarize, all I said in the working model, early adversity interacts with genetic and other dispositional factors, throughout development, to cause a phenotype, expressed at the CNS level, with cortical, limbic and brain stem system changes.  The system, when exposed to challenges in adult life, might fail to adapt, might fail to compensate, and this might lead to exaggerated physiological responses and also behavioral changes that then, together, form the clinical phenotype of depression.  And certain buffering factors, and also treatment, might change this neural network, through targeting different modules, which might explain differential treatment responsiveness.  And if model likely holds also true for other disorders, not only depression, all of these disorders are frequently comorbid with depression, and for all of these disorders childhood trauma is a major risk factor, even disorders that are more in the classic medical domain, such as cardiovascular disease, but also functional gastrointestinal disorders, chronic pain, fatigue syndromes, and so on.


And what's common to these disorders is that stress and high emotional reactivity contribute to exacerbations or severity of these illnesses.  And Dr. Miller, in the next talk, will talk a bit more about psychoneural immune associations, and that might explain how such disorders such as fatigue, and also cardiovascular disease, might be linked to childhood trauma through elevated levels of inflammation, which has to do with the cortisol system.


So this concludes my talk.  There are roughly a million cases of child maltreatment confirmed.  Three million reported in the U.S., annually, and that's only the tip of the iceberg.  It's estimated that 85 percent of cases of sexual abuse remain unreported, and those children remain at lifelong increased risk for depression and anxiety, and an entire spectrum of other disorders.  And current and future studies should further focus on the neural and molecular mechanisms of vulnerability.  But a very important research area is the area of explaining variability ... why do some people develop a disorder, others not, and why develop some depression and others development another disorders.  And issues like genotypes (Inaudible) but also type and timing of childhood adversity are important issues to consider.


And such research might then lead to early-life classification of depression, or mental disorders in general, based on genetic, biological, and clinical data, but also considering developmental factors which then might, hopefully, inform treatment decisions and treatment predictors.  And I think this research is an example how more basic endocrine research in humans can ultimately help improve the clinical care situation for depressed persons and people who have experienced adverse childhood environments.


And, finally, I want to acknowledge the research team.  The initial endocrine studies and immune studies were done with Charlie Nemiroff and Andrew Miller; oxytocin with Larry Young; immune measures with Ted Pace; and (Inaudible) psychiatrists in those studies.  Tanya (Inaudible) research coordinator.  These are the people we have collaborated with in terms of imaging.  And this is the genetic group, with Dr. Ressler, and Dr. Binder, and Dr. Bradley.  And these are funding sources.  And two of the studies that I have shown ... the amygdala, the activity study, and the dexamethasone CRH challenge study ... were funded by NARSAD.  So we are very thankful for that.  Thank you very much.


(Applause)


(Audio Drop-out)


CHRISTINE HEIM, PH.D.:  Yeah.  Well, in that slide I showed, we looked at the CRH receptor, which is a receptor that (Inaudible) peptides, the CRH, which has a lot of the behavioral effects that cause depression and anxiety behaviors.  Variations in that receptor seem to modify risk of depression and HPA axis dysfunction, after childhood trauma.  And then Dr. Ressler's group has looked at several other candidates.  For example, the FKBP slide he showed, it was not so much linked to depression but to PTSD after childhood trauma, which he showed in his talk.  And, more recently, our collaborative group has looked into several other genes ... for example, oxytocin receptor genes seem to be important.  And other researchers, across the country and the world, have looked at BDNF, for example.  So there is very much accumulation of single genes that seem to moderate the association.  It would be important to probably do a genome-wide association study, and really target those genes that make most of a difference.


(Audio Drop-out)


CHRISTINE HEIM, PH.D.:  No, we didn't, so I can only repeat what Dr. Ressler said.  And it's certainly an important topic.  It would also be interesting to know how abuse distributes across or co-varies with sibling order.  And I have to say that I'm not very aware of literature of that.  And so we didn't consider it because, at the time when we planned the studies, it was nothing that was sort of a result in the literature.  But it would be an important area to explore, in the future, certainly.


(Audio Drop-out)


CHRISTINE HEIM, PH.D.:  Yes, we have data ... that is a very important question because it addresses the issue of sensitive periods.  So, in other words, in those studies, everybody had experienced abuse before puberty, which we defined as onset of first menstrual period for girls, and for men we took the age of 12 years.  So it was all before that age.  But (Inaudible) in that childhood period, there certainly exist critical sensitive periods that might have particular vulnerability or opportunity for the effects of childhood adversity to happen.  And in the humans, there is very, very literature on this.  This has mostly been studied in animal models.  But it has the caveat that it can not be really generalized to humans, because brain developments differ between species.


But there is evidence from epidemiological data, like for example a study by Andreas Michael, in Germany, showed the earlier abuse or earlier (Inaudible) and particularly persecuted people in former East Germany ... and if it was early in childhood, they were at higher risk for depression; then later in childhood and peripubertal, they were at greater risk for PTSD.  So earlier seems to be ... what I recall, it seems to be more early abuse.  And in our own data, we also find that association.  For example, the decrease in oxytocin levels in spinal fluid was closely related to onset age of the abuse, and the earlier the maternal-child relationship was disrupted, the more pronounced biological marker was decreased.  So there are age effects.  And there's a lot of more research to be done, because that might also open up opportunities to intervene at times when the brain is particularly plastic.  Kind of also throughout puberty is again an era of plasticity.  So one could take advantage of that, as well.


(Audio Drop-out)


CHRISTINE HEIM, PH.D.:  Orphans?  The Rumanian orphans.  Uh-huh.  


MAN:  Very early, no (Inaudible)


CHRISTINE HEIM, PH.D.:  Yes.  There is a literature, which I didn't go into, by Carlson, Megan Gunnar, and Peter Hess, and studied Rumanian orphans, who are under very, very deprivated conditions.  So that's a bit difference from the abuse that we study.  And it's more like an omission of something that's expected to happen and it just doesn't happen.  Omission of care and of maternal warmth.  And our cases are more (Inaudible) exposed to commission of harm and violence and sex, and that whole fear thing.  And on my last slide, I talked a bit about type of abuse or type of maltreatment.  And I was actually directly referring to that, because the Rumanian orphans look different from our patients.  We have that increased (Inaudible) response and the heightened vigilance, and they are sort of in a chronic fear state, if you wish.  And the Rumanian orphans seem to be completely bland, and they almost have no response to anything.  And developmentally, for the brain and for the development of psychology from that perspective, it's two very different things that you are exposed to.  Omission of an expected (Inaudible) versus you have been exposed to something you didn't expect that was very harmful.  So one is more like a fight or flight response, and the other is a lack of social integration and development.  So I'm not surprised that there are different neuroendocrine correlates of those two groups.


(Audio Drop-out)


CHRISTINE HEIM, PH.D.:  That's a big problem.  And Dr. Miller, in the next talk, will talk much more about mind-body relations and how one can explain those traumatic symptoms that are clearly influenced by childhood trauma and are controlled by the endocrine-immune system interactions.  And what you are addressing is basically the topic of how do we train medical professionals and how do we disseminate referrals and make people more aware of this.  And it's true, a lot of healthcare providers in (Inaudible) medical fields would not necessarily consider histories of childhood trauma as an important factor in (Inaudible) of a heart attack.  But it might be for the prognosis of the patient ... and also Viola Baccarino, here at Emory, studies a lot of those associations.  So I do hope that the research will actually get out there, and one should have more access to training modules in the medical education, to point out mind-body associations.  I'm all for that.  Yes?


(Audio Drop-out)


CHRISTINE HEIM, PH.D.:  You mean like chemical ...


(Audio Drop-out)


CHRISTINE HEIM, PH.D.:  Oh, no, it's about the same.  Germany to U.S., it's about the same prevalence of depression and prevalence of childhood trauma.  That's something that ... so you mean cultural differences?


(Audio Drop-out)


CHRISTINE HEIM, PH.D.:  Yeah, there is a huge literature on that.  I think the Western countries are comparable.  But if the Asian countries have less pronounced rates of depression ... and, of course, a multitude of different factors could explain that, having to do with social support and issues like family bonding, and so on ... there is a huge literature on that, but I'm probably not the best person to speak to that.  Maybe Dr. Levy knows more about sociocultural effects.


(Audio Drop-out)


CHRISTINE HEIM, PH.D.:  On childhood trauma in Japan?  I'm not aware of a study.  But I guess there is a lot of neuroscience going on in Japan.  But I don't know.  I would have to look that up.  But it's an important point, how other cultures deal with the issue of childhood trauma.  It may be more taboo.


(Audio Drop-out)


CHRISTINE HEIM, PH.D.:  Specifically the trauma of witnessing violence towards mother?  Yeah.  I don't think that somebody has looked into this one in the outcomes specifically of witnessing maternal violence or violence towards mother.  But there is literature that looks into the transmission of abuse across generations, and children who witness those things learn that that's an appropriate behavior, and it will happen down the road.  And boys tend to develop more externalizing symptoms, such as aggression and violence; and girls more internalizing depression, and so on.  That's known more generally.  On a more general level.


(Audio Drop-out)


CHRISTINE HEIM, PH.D.:  Yes, Michael Meany's work in suicides.  Yes, it was in the beginning.  Yeah.


(Background Conversation)

(END OF TAPE)


