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Deconstructing and reconstructing
illness syndromes associated with
psychosis
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Craddock and Owen summarize evi-
dence supporting a movement away
from the Kraepelinian dichotomy. They
are correct in the assessment of evidence,
but breaking down old boundaries does
not establish new boundaries. One ap-
proach, however, is well suited for cur-
rent application: the domains of pathol-
ogy paradigm. I will briefly illustrate ap-
plication with work from our group, and
suggest where we may be headed with
the DSM-V Schizophrenia and Related
Disorders Work Group that I will chair.

Schizophrenia is a clinical syndrome.
It has not been documented as a single
disease entity. Nonetheless, most study
designs during the 20th century investi-
gated schizophrenia as a class. This may
be analogous to studying dementia
rather than specific entities such as
Alzheimer’s disease. Since specific dis-
ease entities had not been identified
within the schizophrenia syndrome, we
proposed using domains of pathology
to reduce syndrome heterogeneity. This
was based on the tripartite model that
we published in 1974 (1), viewing schiz-
ophrenia as comprising positive psy-
chosis, negative symptoms, and impair-
ments observed in interpersonal rela-
tions. These domains were found to be
rather independent of each other in our
studies. Implementation of this model
would be a paradigm shift, as we advo-
cated the study of each pathologic do-
main as the independent variable al-
lowing for differences in etiology,
pathophysiology, and treatment be-
tween pathologic domains within the
syndrome boundaries. However, at that
time, the concept of nuclear schizo-
phrenia was dominant and only recent-
ly has the domains of pathology para-
digm received wide attention. 

The 1982 type I/II (2) and positive
vs. negative (3) proposals attempted to
move the domains paradigm forward,
but the dominant paradigm held sway.
Cognition impairment and negative
symptoms are now the focus for drug
discovery, with the assumption of rela-
tive independence between these pa-
thologies and psychosis (4,5). The fail-
ure of the schizophrenia as a disease en-
tity model is seen in the porous bound-
aries addressed by Craddock and Owen,
and is also evident in fifty years of pro-
ducing antipsychotic drugs and com-
plete failure to develop pharmacothera-
py for cognition and negative symp-
toms.

At our center we focused on negative
symptom pathology and advocated ap-
plication of this domain to reduce het-
erogeneity in study samples (6,7). We
studied schizophrenia, dividing sub-
jects with primary negative symptoms
(the deficit schizophrenia group) from
subjects with a schizophrenia diagnosis
but without primary negative symptoms
(8). A series of studies supported the hy-
pothesis that deficit schizophrenia was
a separate disease within the syndrome
(9). These studies addressed the 100-
year challenge of determining whether
Bleuler was correct in referring to the
“group of schizophrenias”.

What is the relevance of this work,
which identifies multiple boundaries
within schizophrenia, to the break-
down of boundaries between the major
diagnostic classes associated with psy-
chosis? I believe that the domains of
pathology paradigm provides the best
current method for addressing similari-
ties and differences between classes.
More importantly, domains of patholo-
gy will cut across diagnostic bound-
aries. Not all cases in any class will have
a specific domain unless the domain is
a required diagnostic criterion. This will
go a long way in the current implemen-
tation that Craddock and Owen advo-

cate. Restricted experience and expres-
sion of affect may occur in many pa-
tients with a schizophrenia diagnosis
and few with a bipolar diagnosis. But
genes that convey vulnerability to re-
stricted affect pathology may be associ-
ated only with those schizophrenia sub-
jects who have this pathologic domain,
but also may be found in the few cases
of bipolar illness where this pathology is
observed between episodes of manic
and depressive symptoms. Similarly, eti-
ologic factors associated with halluci-
nations may be restricted to patients
with hallucinations within each class,
but be similar across classes. It would
be surprising, indeed, if genes associat-
ed with vulnerability to depressive epi-
sodes in the general population were
not also associated with depression in a
subgroup of schizophrenia patients.

DSM-V is scheduled for 2011, and the
Work Group for Schizophrenia and Re-
lated Disorders is being formed at the
time of this writing. The DSM process
will be a critical opportunity to see how
far we can travel along the road outlined
by Craddock and Owen. My prediction
is that we will retain the major diagnos-
tic classes with extensive similarity to
DSM-IV and ICD-10. We simply do not
have sufficient new knowledge to radi-
cally revise nosology for these illnesses.
However, I believe that the shortcomings
of the current classification will be sub-
stantially addressed by developing a par-
allel system based on domains of pathol-
ogy. If a case meets criteria for schizo-
phrenia, for example, it will be essential
to also determine if the case meets crite-
ria for certain dimensions. This will in-
clude symptomatic domains such as neg-
ative symptoms, disorganization, reality
distortion, depression and anxiety. It
may also include assessment of cognition
and, should any have sufficient sensitivi-
ty and specificity, biomarkers. General
dimensions such as social and occupa-
tional function may also be considered.
In any case, such a two-step diagnostic
approach will address four important
problems: a) that domains of pathology
cut across syndrome boundaries; b) that
developing and applying new knowl-
edge will be more decisive at the level of
specific domains; c) that clinicians plan
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treatment based on an individual pa-
tient’s actual pathologies, not a syn-
drome designation; and d) that our abil-
ity to relate pre-clinical models to clinical
phenomena is weak at the syndrome lev-
el, stronger at the domain level.

The field has much work to do on the
roadmap provided by Craddock and
Owen. 
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The right answer for the wrong reasons?
ROBIN M. MURRAY, RINA DUTTA
Division of Psychiatry and Psychological Medicine,
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The Kraepelinian dichotomy has been
challenged by evidence from many
fields of psychiatric research (1-3). Fol-
lowing on from the pioneering critique
by Tim Crow (4) fifteen years ago, Crad-
dock and Owen now examine the di-
chotomous approach from a molecular
genetics perspective. They introduce the
beguiling prospect of certain candidate
genes such as neuregulin 1 having phe-
notypic specificity for psychopathologi-
cal features, in this case mixed “mood”
and “schizophrenia” features. However,
as Kendler, one of the leading American
psychiatric geneticists, has so eloquent-
ly reviewed recently (5), the effect of in-
dividual genes on susceptibility to dif-
ferent psychiatric disorders is likely to be
too small to be useful in drawing up a
novel classificatory system.

Furthermore, while it is certainly true
that evidence against the validity of the
Kraepelinian dichotomy is mounting, it
is premature to argue the case using mo-
lecular genetic data, because of their in-
consistency. Different methods of meta-
analysing whole-genome linkage scans
of bipolar disorder and schizophrenia
have yielded different results. For ex-
ample, using the technique of multiple
scan probability, Badner and Gershon

(6) found common loci for both disor-
ders on chromosome 22q, as well as
two distinct susceptibility loci. On the
other hand, Craddock and Owen were
co-authors of a rank-based meta-analy-
sis of schizophrenia and bipolar disor-
der, which showed significant evidence
for linkage to several chromosome re-
gions in schizophrenia (7), whereas no
region achieved genome-wide statisti-
cal significance in bipolar disorder (8). 

Maziade et al (9) undertook a genome
scan of schizophrenia and bipolar disor-
der in multigenerational families affect-
ed by schizophrenia, bipolar disorder or
both. Their work was based on the hy-
pothesis that susceptibility genes may be
shared by the two major psychoses (the
common locus phenotype). Their results
showed convergence in some regions,
but suggested that other susceptibility
genes may be specific to each disorder.

Our group’s previous twin study also
supports the idea that schizophrenia and
bipolar disorder may share some com-
mon genes, while others may be specific
to each condition (10). We have used
these data to argue elsewhere that devel-
opmental and dimensional perspectives
are likely to throw the greatest light on
the relationship between schizophrenia
and bipolar disorder (3,11). Thus, neu-
ropsychological and grey matter deficits
are much more noticeable in schizo-
phrenia than bipolar disorder (12,13), as

are neurological soft signs. Indeed, chil-
dren who later develop bipolar disorder
do not share the excess of subtle neuro-
motor and cognitive impairments of their
pre-schizophrenic counterparts and of-
ten appear superior to the normal pop-
ulation in motor development and school
examinations (14). 

Furthermore, the risk-increasing ef-
fect of obstetric complications appears
to be confined to schizophrenia (15).
Exposure to perinatal hypoxia is known
to result in smaller volume of the amyg-
dala and hippocampus, which are re-
duced in schizophrenia but not in bipo-
lar disorder. These findings suggest that
one distinction between schizophrenia
and bipolar disorder is that there exists
a gradient of neurodevelopmental im-
pairment which is much more impor-
tant in the former than the latter. 

We accept that the neo-Kraepelinian
view that schizophrenia and bipolar dis-
order are totally discrete entities is not
supported by the available scientific evi-
dence. However, in our opinion, what is
needed is not a rush from one invalid sys-
tem to another. Rather, we require careful
and systemic enquiry and large scale em-
pirical studies. Already, such studies
have shown that the symptom dimension
model as proposed by van Os (16) adds
substantial information to Kraepelin’s sy-
stem. Dikeos et al (17) suggest that the
categorical and dimensional approaches
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The Kraepelinian dichotomy has been
challenged by evidence from many
fields of psychiatric research (1-3). Following
on from the pioneering critique
by Tim Crow (4) fifteen years ago, Craddock
and Owen now examine the dichotomous
approach from a molecular
genetics perspective. They introduce the
beguiling prospect of certain candidate
genes such as neuregulin 1 having phenotypic
specificity for psychopathological
features, in this case mixed “mood”
and “schizophrenia” features. However,
as Kendler, one of the leading American
psychiatric geneticists, has so eloquently
reviewed recently (5), the effect of individual
genes on susceptibility to different
psychiatric disorders is likely to be
too small to be useful in drawing up a
novel classificatory system.
Furthermore, while it is certainly true
that evidence against the validity of the
Kraepelinian dichotomy is mounting, it
is premature to argue the case using molecular
genetic data, because of their inconsistency.
Different methods of metaanalysing
whole-genome linkage scans
of bipolar disorder and schizophrenia
have yielded different results. For example,
using the technique of multiple
scan probability, Badner and Gershon
(6) found common loci for both disorders
on chromosome 22q, as well as
two distinct susceptibility loci. On the
other hand, Craddock and Owen were
co-authors of a rank-based meta-analysis
of schizophrenia and bipolar disorder,
which showed significant evidence
for linkage to several chromosome regions
in schizophrenia (7), whereas no
region achieved genome-wide statistical
significance in bipolar disorder (8).
Maziade et al (9) undertook a genome
scan of schizophrenia and bipolar disorder
in multigenerational families affected
by schizophrenia, bipolar disorder or
both. Their work was based on the hypothesis
that susceptibility genes may be
shared by the two major psychoses (the
common locus phenotype). Their results
showed convergence in some regions,
but suggested that other susceptibility
genes may be specific to each disorder.
Our group’s previous twin study also
supports the idea that schizophrenia and
bipolar disorder may share some common
genes, while others may be specific
to each condition (10). We have used
these data to argue elsewhere that developmental
and dimensional perspectives
are likely to throw the greatest light on
the relationship between schizophrenia
and bipolar disorder (3,11). Thus, neuropsychological
and grey matter deficits
are much more noticeable in schizophrenia
than bipolar disorder (12,13), as
are neurological soft signs. Indeed, children
who later develop bipolar disorder
do not share the excess of subtle neuromotor
and cognitive impairments of their
pre-schizophrenic counterparts and often
appear superior to the normal population
in motor development and school
examinations (14).
Furthermore, the risk-increasing effect
of obstetric complications appears
to be confined to schizophrenia (15).
Exposure to perinatal hypoxia is known
to result in smaller volume of the amygdala
and hippocampus, which are reduced
in schizophrenia but not in bipolar
disorder. These findings suggest that
one distinction between schizophrenia
and bipolar disorder is that there exists
a gradient of neurodevelopmental impairment
which is much more important
in the former than the latter.
We accept that the neo-Kraepelinian
view that schizophrenia and bipolar disorder
are totally discrete entities is not
supported by the available scientific evidence.
However, in our opinion, what is
needed is not a rush from one invalid system
to another. Rather, we require careful
and systemic enquiry and large scale empirical
studies. Already, such studies
have shown that the symptom dimension
model as proposed by van Os (16) adds
substantial information to Kraepelin’s system.
Dikeos et al (17) suggest that the
categorical and dimensional approaches


