BREAKING NEWS: NEW AND IMPORTANT FINDINGS ON CHILDHOOD SCHIZOPHRENIA

Introduction

     Current research supports the position that childhood schizophrenia and later onset schizophrenia are fundamentally the same disorder, both in their symptoms and in their etiology.  It is therefore impossible to discuss the characteristics of childhood onset schizophrenia (COS) entirely separately from the characteristics of schizophrenia in general.  This paper will examine the characteristics and etiology of  schizophrenia disorders and will focus in particular on the neuro-developmental and treatment aspects of  the childhood-onset form of the disorder.

 Historical Definitions of Childhood Schizophrenia

    Earlier in the century, researchers tended to lump childhood psychoses with autistic  disorders, rather then with adult schizophrenia as is done today.  Some came to the conclusion that autism and childhood schizophrenia shared a common etiology. (Indeed many of the case descriptions found in books written in the seventies and even eighties sound exactly like the high-functioning autistic children identified today.) The DSM II went so far as to classify all types of pervasive developmental disorders under the term childhood schizophrenia and much research done between the nineteen sixties and the nineteen eighties is based on this classification system.  Therefore modern researchers can not freely assume that the subjects included in these studies would be included in COS studies of today and cannot apply the conclusions of the earlier research to today’s sufferers of COS as we currently define them. 

    This paper is written based on the conclusions of researchers who separated COS from Pervasive Developmental Disorders, narrowing the definition of COS and assuming it to be a variant of adult schizophrenia. Is this separation simply a passing trend?  Likely not, for as modern research shows, the new classification system is rooted soundly in findings made available by advances in the fields of genetics, pharmacology and neuro-imaging.

Basic Overview: Definitions, Incidence, Subtypes, Course, and Age-of-onset
 Definition

   Though historically, changing definitions of schizophrenia have included both broader and narrower definitions, all definitions have focused upon similar elements of distorted thought and perception.  Currently, the DSM defines the disease as a condition involving both positive symptoms: hallucinations, delusions, thought disorders and disorganized speech\behavior, and negative symptoms: slight cognitive difficulties, flat affect, and social withdrawal.  For a diagnosis to be warranted, symptoms must be present for at least six months and must severely affect functioning.                             

    Childhood schizophrenia does not exist as a separate diagnosis in the DSM;  rather COS is mentioned as a variation of age-of-onset . It is specified in the DSM that while sufferers of COS may have one or more symptoms of PDD, they do not meet the criteria for autism or other PDD spectrum disorders.  Volkmar (1996) remarks that while the core symptoms of COS and Adult Onset Schizophrenia (AOS) are the same,  developmental issues may impact the exact expression of the symptoms.   He suggests that passivity, often seen in adult schizophrenics is more rare in children, and that the complex delusions and delusional themes may be absent simply because they require more advanced cognition.  

Subtypes
    The  DSM currently categorizes schizophrenia into the following  subtypes: paranoid, disorganized, catatonic and undifferentiated.  These subtypes differ in the ICD, and tend to change slightly from decade to decade.  

Prevalence

    Schizophrenia is found in about 1% of the population (DSM IV), and is found equally in men and women (DSM-IV).

    Childhood Onset Schizophrenia is rare - according to some statistics, only one two-hundredths as common (Rapoport 1999) as adult-onset Schizophrenia (AOS).  Since COS is so rare, a systematic study of it is difficult. In one important study Judith Rapoport summarizes the findings of an on-going study done by the National Institute of Mental Health, in which 52 patients have been followed for the past 10 years.  According to this  recent data, COS is equally common in males and females.  Other studies have found higher numbers of males.

Course and age-of onset

    Schizophrenia can be chronic or can be waxing and waning with intermittent episodes of active psychosis during which the positive symptoms mentioned above are present.  Three variations of onset are possible. On average, schizophrenia develops in the late teens or early twenties.  This is considered adult onset (though many sufferers are still in their teens) and is most common. Schizophrenia that begins later, in the forties, for example, is considered late onset.  This is less common. On average men have an onset four years earlier then do women and many more “late –onsets” occur in women. Childhood onset is most rare and according to the NIMH study and others, is marked by onset before the age of twelve. 

      According to the data of the NIMH study COS  has a chronic course, unlike the  episodic form sometimes seen in adults. Onset tends to be slow; developmental problems (often in language)  often appear by age six, and on average a diagnosis of COS is made around age eight or nine.  IQ in COS patients is often rather low (around 80).  

    When onset is early, the disease tends to be more severe and less responsive to treatment (Rapoport, 1997).

Etiology

    During  certain periods in the history of psychiatry it was popular  to assign psychodynamic causes to many disorders, including  schizophrenia.  Serious researchers in AOS and COS today do not except these theories.  Modern research has revealed many genetic, chemical and anatomical factors all which point inevitably to a disease of physiological origin. 

Genetics 

    Genetic studies on adult schizophrenia began long ago and provided early and ample proof of the genetic component in transmission of schizophrenia.  The history of the genetics of schizophrenia reads like  a mystery – a mystery which still isn’t completely solved.

    Studies of the children of schizophrenics shed light on how schizophrenia was and was not transmitted.  In the early 1900s it was observed that children of one schizophrenic parent usually did not develop the disease.  This showed that schizophrenia could not be carried by a dominant gene – otherwise children would be affected one-fourth of the time.  Rare findings (Erlenmeyer-Kimling, 1968, quoted in Gottesman and Shields) of two parents affected with schizophrenia only showed a 30-50 %  rate of illness in offspring, a surprisingly low number taking into consideration both genetic and environmental conditions.  Had schizophrenia been transmitted by a recessive gene, offspring in such a case would always develop the disease.   These early studies effectively ruled out a single-gene theory, recessive or dominant, of the transmission of schizophrenia.

    Sibling studies shed more light on the genetic picture, and showed how far genetics could go in explaining the transmission of schizophrenia..   It was observed for example, that  a sibling of a schizophrenic patient had between a 4 and 8% risk of also being schizophrenic, a much higher risk then that found in the general population. While this type of sibling study did not rule out environmental contributions to sibling risk, the twin studies (as well as adoptions studies) did.  Studies comparing concordance (how often when one twin is affected with a disease, the other is also affected.) rates in monozygotic and dizygotic twins found higher concordance rates in monozygotic twins. In other word, increased numbers of shared genes indicated increased risk of illness. The Kallman study in 1946 revealed 59% concordance for identical twins and 9% for fraternal twins. Gottesman and Shields who later did studies with similar findings raised the question of the missing 50%.  If identical twins share 100% common genes, what accounts for the 50% of occurances in which both twins do not become ill? Do certain environmental conditions trigger a genetic predisposition?

   Dr. Fuller Torrey partially answers this question by explaining that fetal environment may not be the same for identical twins.  Some twins may share the same membrane sac and others may have completely separate sacs.  Blood supply may not be equal and one baby may be born much smaller then the other. Twins may also be affected differently by exposure to a virus.  (Rarely, mutations may occur after the zygote has split into two; Torrey mentions the documentation of five sets of identical twins discordant for Down’s syndrome.)  In light of these facts, it is not difficult to imagine a situation where identical twins are discordant for a genetically transmitted disease.

   Researchers are exploring questions related to possible environmental risk factors.  Factors being studied include exposure to viruses, obstetric complications, and birth weight.   While the results of the studies are intriguing they are often conflicting and still inconclusive.

    The above statistics come from studies of adult schizophrenia, and according to Rapoport and others, are true for COS also.   Family members of childhood schizophrenics also have a higher risk then normal of developing the disease. (Rapoport 1999).  Genetic studies of families with COS sufferers are much rarer thenstudies of AOS suffers, but the information gleaned from them helps fill in the genetic picture. According to the NIMH study, while COS is associated with increased  severity of disease, it is not associated with increased familial risk.  This diverges from the  pattern of many diseases – such as breast cancer- where the earlier the age of onset, the higher the genetic risk to family members. Age of onset in one sibling however, does correlate with age of onset in another.  (Rapoport)

Chemical Abnormalities: The Dopamine Hypothesis

    Dopamine is a neurotransmitter implicated in many functions including pleasure, reinforcement, and  movement  - depending on the type of receptor and the area of the brain.   The dopamine hypothesis states that the over-activity of some dopamine receptors is implicated in the symptoms of schizophrenia.  Evidence from several areas of research supports this hypothsis.

   In the middle of the twentieth century it was discovered quite by accident that a specific class of medications was effective in alleviating the positive symptoms of schizophrenia.  Since these medications inhibited the activity of dopamine it was assumed that over-activity of some dopamine systems was responsible for the schizophrenic symptoms.  

   Another important fact strengthened this hypothesis: use of  dopamine agonists such as cocaine and amphetamines can produce the same positive symptoms seen in schizophrenia.  One study (Griffith, and colleagues, 1972, cited by Neil Carlson) demonstrated this by recruiting volunteers to take large doses of amphetamines over a period of several days.  All seven volunteers became actively psychotic within two to five days, experiencing paranoia, bizarre delusions and auditory hallucinations.

   While intriguing, the dopamine hypothesis has been questioned.  A significant percentage of patients do not respond to dopamine antagonists.  Why not?  Some researchers wonder how the medication affects the dopamine system itself and point out that the medication could conceivably be causing some of the observed abnormalities in numbers of dopamine receptors. 

Anatomical Abnormalities and the Neuro-developmental Model

    Researchers have long known that patients with schizophrenia often exhibit anatomical abnormalities, specifically enlarged ventricles and loss of gray matter in the cortex.  The specific mechanisms however, were not known.  Were these abnormalities causing symptoms or were they the result of some other abnormal function?  When exactly did they occur, before or after onset of illness?  Could they even be medication-induced?

    More modern research has explored some of these questions.  One study by Dr. Tonmoy Sharma (2000)   examined brain scans of adult patients with first episode psychosis.  These patients also showed the pattern of tissue loss in the cortex and enlarged ventricles, indicating that neuroleptics are likely not the contributor to these abnormalities.  

    It is the COS studies which have shed the most light on the nature of anatomical abnormalities in schizophrenia in general and have contributed to the neurodevelopmental model of the disease. Dr. Paul Thompson  (2001) conducted a study in which the brain development of 12 COS patients was compared with 12 age matched controls.  “Pruning,” or loss of grey matter is normal in teenage brain development.  But while normal subjects lost .9% to 1.4% per year, Thompsons COS subjects lost more then 5% per year.  The greatest losses were seen in the parietal and motor cortexes.  When the same COS subjects were scanned five years later, tissue loss was also evident in the temporal and frontal lobes.  According to Thompson’s study, severity of tissue loss was positively correlated with severity of psychotic symptoms. Dr. Thompson himself was moved to comment “Wouldn’t it be intriguing if schizophrenia was a disorder of teenage brain development?”  (Proceedings of the National Academy of Sciences, 2001).

     The 1999 NIMH study also tracked the neurodevelopment of 52 patients with COS.  Series of MRIs given to the children revealed extreme anatomical changes during the ages of 13 and 21. Ventricular volume increased abnormally and grey and white matter, including areas of the hippocampus decreased abnormally. At the same time, IQ scores plummeted.  The researchers explain that this was not necessarily a loss of raw IQ but rather, with failure to continue intellectual development, their age-related IQ scores fell dramatically. 

    Rapoport’s 1997 study reports similar finding in a group of 16 children and adolescents who were scanned twice over a two year period, and compared with a group of healthy controls.  At the time of the first scanning, the COS patients already showed  differences in ventricle size and cerebral volume in comparison to the controls, and two years later the differences were even greater.  Some normal pruning was evident for the controls.  No increase in ventricular volume was noted for controls, but this trend increased over the two years for the COS group. Could these abnormalities have been a trigger for psychotic symptoms?  Since on average the COS patients had been ill with symptoms for an average of four years before entering into the study, they do not seem to be.  Ventricle size was correlated with scores on premorbid adjustment and severity of symptoms, but not with early language delay or age of onset.  No environmental correlates were found. 

    Since suffers of COS fall ill while their brains are still developing,  studies of their development can shed light on the schizophrenia disorders in general.  Do the developmental abnormalities that occur in COS also occur during adolescence of pre-schizophrenic adults? Will someday this have predictive value? How far can anatomical abnormalities go in explaining the symptoms of the disease and to what extent are the abnormalities themselves another symptom of another underlying dysfunction?   For now, researchers are still speculating; some wonder if the dopamine hypothesis explains the positive symptoms of schizophrenia while the anatomical abnormalities are connected to the negative symptoms.  More research is necessary before all of these questions will be answered.

Diagnosis and Treatment
Diagnosis

    According to Mclellan, the diagnostic process should include  family interviews, collection of past records, and a physical exam.  A history obtained from the family should cover the following topics: obstetric difficulties, developmental problems, premorbid personality, and family history of disease.  Educational records should be obtained and any difficulties noted.  The child’s highest level of pre-illness functioning should be noted.

   Questions about current illness should cover the relevant symptoms deliniated in the DSM.  If the child is autistic it should be ascertained that hallucinations and delusions exist in order to give the additional diagnosis of schizophrenia. 

   A physical exam should be done in order to rule out any organic problems which may mimic schizophrenia.  Examples of such problems include  encephalitis, psychoses due to drug use, and other neurological problems.

   Other non-medical problems can also mimic COS.  Differential diagnoses includes bipolar disorder, PDD, substance abuse, severe conduct disorders, and depressive psychosis.  McLellan notes that schizophrenia may exist comorbidly with developmental problems and retardation, and therefore  the presence of these difficulties does not rule out a diagnosis of schizophrenia.

Treatment

     As with AOS, medication is a front line treatment for childhood onset schizophrenia.  Treatment however should be multi-modal and include residential services if necessary, special education and patient and family counseling and education.

   Medication is not effective for all children with schizophrenia and when it does work, appears to be more effective in alleviating positive symptoms then negative ones. Some of the newer antipsychotics such as Zyprexa may have fewer side-effects.  Side-effects include movement disorders and may require treatment with an additional medication.  

    COS is a disorder with devastating effects upon the child’s intellectual, social and emotional functioning.  Special education services may be necessary, and counseling and education can help the family cope with the difficulties of having a child with COS.  

Conclusions

    Modern research has shed much light upon  COS.  It is now known that COS is an onset variant of the adult-onset disorder.  COS and AOS share common symptoms and respond to the same pharmaceutical treatment.  They share the same methods of genetic transmission and common anatomical anomalies.  Indeed, studies of children with schizophrenia have allowed for a glance into the development processes of the same brain abnormalities that plague adult sufferers.  

    It may be said that the largest contribution of COS studies has been to further understanding of the original parent disorder.  While the diseases may share a common etiology, it seems inevitable that the effect of such devastating symtoms upon a developing child will produce unique functional difficulties.  It would be encouraging to see in the future, studies aimed at understanding more specifically, the impact of COS upon the child’s social, emotional and cognitive development.  Intervention based on such studies could then be aimed at nurturing healthy development as much as possible and minimizing where possible the destructive effects of the disease.  

