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	ACRONYM
	STRESS-PEDS (indicative…)

	TITLE
	Biobehavioral consequences of traumatic stress in childhood-adolescence:  direct and transgenerational effects of stressful life events on mental health, growth and development.

	TOPIC
	-HEALTH-2007-2.2.1-10: Childhood and adolescent mental disorders.

	Deadline
	18 September 2007 – Tuesday 17:00 CET

	MAIN HYPOTHESIS AND AIM:  
	To investigate the impact of traumatic stress in the development of mental disorders in childhood-adolescence. Diagnostic and therapeutic strategies and prevention  of trauma-related mental disorders can be developed, based on the screening and assessment of behavioral, social, genetic and biological characteristics  in children and adolescents  (indicative …subject to change) 

	Call
	- HEALTH-2007-2.2.1-10: Childhood and adolescent mental disorders. The research should be aimed at investigating paediatric mental disorders that have a high prevalence incountries of Central and Eastern Europe. The projects should use population genetics/genomics approaches and include bioinformatics/biostatistics to increase knowledge of the patterns of disease prevalence and develop possible diagnostic and therapeutic strategies as well as address prevention. Specific International Cooperation Action. Target regions: Eastern Europe and Central Asia and Western Balkans. Funding scheme: Collaborative projects (Small or medium-scale focused research projects).


Work Package LIST
WP1. Management and Coordination

WP2. Good Clinical Practice, Quality Assurance and Harmonization 

WP3. Data Management

WP4. Selection, evaluation, and adaptation of screening tools 

WP5. Selection, dissemination and exploitation of results 

WP6. School –based pediatric and adult behavioural screening and salivary 

          sampling

WP7. School -based evaluations: anthropometric, maturation and nutritional
assessment, medical and developmental history

WP8. Child behavioural evaluations: clinical diagnosis, blood 

          sampling
WP9. Adult behavioural evaluations: clinical diagnosis, blood 

           sampling

WP10. Training of clinicians in therapeutic strategies 

WP11. Interventions: adult/child trauma focused psychotherapy and follow-up

            evaluations

WP12. Hormonal and biochemical analysis

WP13. Genetic and genomic analysis

WP14. MRS spectroscopy

WP15. Bioinformatics and Biostatistics of collected data  

STRESS-PEDS Summary

INTRODUCTION

Mental health in childhood-adolescence:  Almost 21% of children and adolescents have a mental disorder that can be diagnosed and 11% have significant impairment, while 70% of children with mental health problems do not receive special mental health services.  Furthermore, children from low socioeconomic status having experienced a variety of stressors are more likely to need mental health care (Semansky, 2003). Early detection of not only developmental delays but also social-emotional and/or behavioural problems in childhood and adolescence is crucial. Indeed, the American Academy of Pediatrics (2001) recommended routine screening by pediatricians to enhance efforts to identify early social-emotional and behavioural problems. Such problems left untreated may affect learning and school performance, as well as relationships and social interactions, self–esteem and almost every aspect of the every-day life (Stanley, 2006).

   The role of traumatic life events:  There is also growing evidence of the mental health impact of all types of trauma. The exposure of large population groups, mostly having no previous mental health problems, in traumatic life events, such as natural disasters, war or violence, and the subsequent development -in a significant proportion of the population-of a variety of psychiatric symptoms and disorders represent a serious health problem. Evidence from a variety of mass traumatic life events shows that a significant proportion of the exposed population develops different mental disorders. Children, as well as the elderly, the disabled and those exposed to physical injuries represent the most vulnerable groups. The nature, severity and chronicity of the trauma may influence differentially the development and prevalence of subsequent mental disorders. Posttraumatic Stress Disorder (PTSD) is the most common trauma-related disorder, but one should also consider a variety of syndromes and disorders in addition to PTSD, like acute stress disorder (ASD), generalised anxiety, depression, substance abuse disorders, that can develop alone or comorbidly with PTSD. A better understanding of pathophysiology, vulnerability, resilience and recovery of posttraumatic symptomatology in children and adolescents, as well as effectiveness of interventions are essential in mental health care (Murthy, 2007).

PTSD and comorbidities  in childhood-adolescence       

Definition: Posttraumatic stress disorder (PTSD) describes a syndrome of distress that develops after exposure to events or circumstances that involved actual death or injury or a threat to the physical integrity of the individual or others and that evoked intense fear, helplessness, or horror. PTSD emerged as a clinical diagnosis in 1980 and it is classified as an anxiety disorder, based on the (DSM-IV). Symptoms include: 1) Re-experience of the initial trauma via intrusive memories and/or dreams  about the event, feeling as if the trauma was continuing to occur, and intense distress on exposure to cues that recall the event. In young children, repetitive play or trauma specific re-enactment may occur in which themes or aspects of the trauma are expressed.  2) Avoidance of stimuli associated with the trauma and numbing of overall responsiveness. 3) Symptoms of excessive arousal, including insomnia, angry outbursts, hypervigilance, exaggerated startle response, and difficulty concentrating. PTSD lasts at least four weeks, as opposed to Acute Stress Disorder that begins within one month of the event and lasts from two days to four weeks (American Psychiatric Association). 

 Epidemiology:  Children are more vulnerable to trauma than adults. Children and adolescents are about 1.5 times more likely to be diagnosed with PTSD when traumatized than adult trauma victims (Children of Trauma, 1998) In community samples of adolescents, a life- time prevalence of 5-10% was reported, while below age 10, PTSD prevalence was not adequately registered. Traumatic events or severe stressors have been recognized most often in children in cases of natural disasters, war, sexual or physical abuse and accidents (Dyregrov and Yule)

Comorbidities: PTSD is often comorbid by other clinical conditions, such as major depressive disorder (MDD) and generalized anxiety disorder (GAD) (Kar and Bastia, 2006) as well as a number of psychopathological manifestations such as somatic complains, depressive symptoms or symptoms of dissociation (Ruchkin, 2005). Depression seems to be the most common comorbid diagnosis of PTSD, being reported in around one third of the PTSD population in one study in adolescents while GAD was prevalent in 27%. Overlap of all three diagnoses may occur in a percentage of 14%  (Kar and Bastia, 2006).

Biology of PTSD and associated disorders post-trauma 

The hypothalamic-pituitary-adrenal (HPA) axis and the sympathetic nervous system (SNS) are involved in the pathophysiology of PTSD. Neuroendocrine studies in adults with PTSD have demonstrated altered HPA axis activity, as evidenced by elevated basal cerebrospinal fluid (CSF) CRH concentrations (Baker et al., 1999) and seemingly contradictory results from peripheral measurements (Yehuda, 2001), showing low 24h excretion of urinary free cortisol in the majority of studies (Pitman and Orr, 1990; Yehuda et al., 1991; Yehuda et al., 1995; Yehuda, 2001), low or normal plasma cortisol levels (Boscarino, 1996; Yehuda, 2001) or even high cortisol levels (Lemieux and Coe, 1995; Maes et al., 1998). The direction of HPA activity, as evidenced by peripheral cortisol measures, may depend on age, gender, type and chronicity of stressor, co-morbid depression or other psychopathology, alcohol abuse and time since the traumatic experience. On the other hand, biomarkers of sympathetic nervous system activity are more consistent, showing in the majority of studies increased 24h urinary catecholamine excretion in PTSD patients compared to control subjects (Pitman and Orr, 1990; Yehuda et al., 1992; Southwick et al., 1999).  

 While the concepts of stress adaptation have been developed with reference to adults, the same principles also generally apply to children and adolescents. Endocrine systems, which are crucial for growth and puberty, including the gonadal, growth hormone and thyroid axes, are influenced by the HPA axis. Chronic changes in these systems during critical periods of development could have irreversible effects on maturation (Charmandari, 2003). In addition, it has been hypothesized that childhood trauma may alter CNS development: early severe stress results in elevated levels of glucocorticoids affecting specific, vulnerable   brain areas (Teicher, 2002). Studies in children post trauma have shown increased SNS activity, as in adults, however, cortisol levels associated with this disorder have been reported high, normal or low (De Bellis et al., 1994; Goenjian et al., 1996; Ciccheti and Rogosch, 2001; De Bellis and Thomas, 2003; Pervanidou et al., 2007a). The majority of these studies examined hormone concentrations in already developed chronic PTSD.  

       Recent research has also focused on proinflammatory cytokines, such as interleukin (IL)-6, as indicators of the inflammatory response to physical and emotional stress and disruption of the HPA axis (Chrousos, 1995). Immune system functioning has been investigated in adults with PTSD and the majority of the studies have reported increased levels of circulating or CSF pro-inflammatory cytokines (Maes et al.,1999; Baker et al., 2001; Rohleder et al., 2004). Elevated IL-6 concentrations are found to be predictive of later PTSD development in children and adolescents after motor-vehicle accidents (Pervanidou et al., 2007b).

Transgenerational effects of trauma, paternal PTSD and fetal programming of the HPA axis and PTSD vulnerability

      Parental PTSD is a significant risk factor for PTSD as evidenced by a greater prevalence of PTSD, but no trauma exposure in adult offspring of Holocaust survivors with PTSD (Yehuda). The extent to which any risk factor for PTSD is associated with parental exposure, including prenatal factors, is unknown. Transgenerational effects of trauma have been often attributed to nongenetic postnatal influences, such as traumatization of the offspring by the parents’s communication of their trauma to the child or other consequences of the parental symptoms, such as emotional/behavioral disorders leading to poor parenting (Yehuda, 1998). Other potential hypothesized mechanisms may be related to early social regulation (Gunnar, 2002), underlying genetic susceptibility (Bartels, 2003) or in utero glucocorticoid programming (Seckl 2004). 

Genetics of PTSD

Although lifetime prevalence of exposure to traumatic events is between 40% and 90% in the general population, the overall lifetime prevalence of PTSD is estimated at 7-12% (Kessler 1995;Breslau 2001). PTSD is a complex and multifactorial disorder and, as in most other mental disorders, the genetic part may be viewed as polygenic: different genes interact or play an additional role in the onset of the disorder. Candidate genes that have been investigated in PTSD are the serotonin transporter (5-HTT), the dopamine transporter (DAT), the glucocoticoid receptor (GR), the GABA (A) receptor, the apolipoprotein E (APOE), brain-derived neurotrofic factor (BDNF) and neuropeptide Y (NPY). PTSD is highly comorbid with Major Depression (MA), as well as with other anxiety disorders (Kessler 1995). MD increases the risk of PTSD and other anxiety disorders and vice versa, while the associations between PTSD-MD-anxiety disorder may also be explained by a common genetic vulnerability. 

Neuroimaging in PTSD

During the last decade, a number of studies have implicated various brain regions in PTSD, including portions of the frontal lobe, the amygdalae and the hippocampus (Villarreal and King, 2001). Several animal studies (Sapolsky, 1996) have shown hippocampal atrophy due to extreme stress, while clinical studies using magnetic resonance imaging (MRI) in PTSD subjects have shown smaller hippocampal volumes than in matched  controls. Similar finding have been obtained in chronically maltreated children without the clinical diagnosis of PTSD (De Bellis). Studies using proton magnetic resonance spectroscopy (1H-MRS) have also revealed abnormalities in hippocampal biochemistry in PTSD subjects, commonly showing lower levels of hippocampal N-acetyl-aspartate (NAA), an excitatory neurotransmitter associated with neuronal integrity (Villarreal 2002). 
OBJECTIVES

Through our study, we will shed light on the importance of traumatic life events and multiple stressors in the development of mental health disorders in childhood and adolescence. Investigation includes: the impact of trauma or chronic stress on growth, development and behaviour and the role of genetic vulnerability and/or parental-child interaction (transgenerational effects of trauma) in the development of the above disorders, including  prenatal-perinatal influences such as prenatal stressors, and birth weight. In addition to genetic background, the biological component of PTSD and other disorders will be evaluated in detail with the baseline –and after the stress testing- neuroendoctine profiles. 

The analyses of hormones and neurotransmitters, glucose, lipid metabolism, measurements of circulating insulin and other hormones and adipo-cytokines, and the evaluation of gene polymorphisms, will allow a better understanding of the relation of traumatic life events, psychopathology and growth and metabolic profile in children and adolescents. 

The understanding of the epidemiology, biology and genetic basis of trauma-related disorders will lead to the development of new diagnostic and therapeutic strategies.

CBTs vs usual psychiatric care will be evaluated with the purpose of developing new therapeutic strategies, while mental health screening in schools and the primary care setting  is the expected prevention- goal of the project.

STUDY DESIGN

Studies in schools

   We will study 5000 children and adolescents, aged 8 to 15 y from 5 different countries in Europe and Target Regions recruited from primary and secondary schools. All children will have a detailed personal and family medical and psychosocial history taken and a full physical examination (height, weight, blood pressure, heart rate, and Tanner staging). All children will be screened using the CBCL (Achenbach), a life events questionnaire and a screening questionnaire for PTSD. 

   Salivary sampling will be performed, including two (obtained at 8-9 am and 8-9 pm) samples for the measurement of free cortisol and an additional morning sample for genetic studies. The Achenbach Questionnaire for adults will also be used for both parents, while salivary samples will also be obtained for cortisol and genetic studies. 

Studies in mental health clinics 

Children and parents scoring above the cut-off limits in the above mentioned questionnaires will be evaluated further by a board–certified child psychiatrist and adult psychiatrist, respectively. Clinical diagnoses will be made based on the ICD-10 (and/or the DSM-IV). 

Children and parents diagnosed with PTSD  and/or anxiety/depression with underlying trauma will be evaluated further. We estimate to study about 50-100 children and/or their parents per clinic in up to 5 centers. Cognitive-Behavioral Therapies, or the usual psychiatric care, will be offered to children suffering from PTSD and trauma related disorders, as well as to parents with psychopathology, independently of their children’s diagnosis. A morning fasting blood sample will be obtained for the measurement of plasma catecholamines, serum cortisol, IL-6 and other cytokines, as well as glucose/insulin and lipid profile. Measurements will be repeated after the end of the intervention sessions and six months later. Stress testing (cortisol responses in the Trier Stress Test) and neuroimaging will be optionally performed in selected children and parents. 

All blood and salivary samples, as well as salivary samples for genomic studies will be analysed together in the same central laboratory. 

