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1 List of abbreviations

AD
AIDS
AML
ASA
ASA-CS
ASA-NCS
ATP
BDV
BMC
BMD
BMI
CATIE
CFS
CNS
COPD
CPK
D2
DEXA
DMFT
DNA
DSM IV

EFT
e.g.
ESR
EPS
ESS
FEV1
FSH
FTI
FVC

g
GBV-C
GRH
HBV
HbsAg
HCV
HDL
HGV
HIV
HTLV-1
IBS
ICD-10
ie.

IFG
IgE
IGT

YA

Alzheimer’s disease

Acquired immundeficiency syndrome
Amyotrophic lateral sclerosis

Arylsulfatase A

Arylsulfatase A cerebroside sulfate
Arylsulfatase A nitrocatechol sulfate

Adult Treatment Panel (definition of metabolic syndrome)
Borna disease virus

Bone mineral content

Bone mineral density, bone mass density
Body mass index

Clinical Trials of Antipsychotic Treatment Effectiveness
Cerebrospinal fluid

Central nervous system

Chronic obstructive pulmonary disease
Creatinine phosphokinase

Dopamine 2

Dual X-ray absorptiometry

Decayed, Missing and Filled Teeth
Deoxyribonucleic acid

Diagnostic and Statistical Manual of Mental Disorders, 4t
revision

Estimated free thyroxine

for example (latin: exempli gratia)
erythrocyte sedimentation rate
Extrapyramidal side-effects/ symptoms
Euthyroid sick syndrome

Forced expiratory volume
Follicle-stimulating hormone

Free thyroxine index

Forced vital capacity

gram

GB virus-C (GB = initials of the first patient)
Gonadotropine releasing hormone
Hepatitis B virus

Hepatitis B surface Antigen

Hepatitis C virus

High density lipoprotein

Hepatitis G virus

Human immunodeficiency virus

Human T-cell lymphotrophic virus type 1
Irritable bowel syndrome

International Classification of Diseases, 10" revision
that means

Impaired fasting glucose

Immunoglobulin E

Impaired glucose tolerance

Intravenous



kg/m?
LH
MEDLINE

mEq/I
MeSH
mg/dl
min
UM
MLD
mmol/|
mU/I

n

NAD
NDGW
ng/ml
n.s.
NTI
OSA
Y
PCR
QTc
RA
REM
RNA
S.
SAD
S.D.
SIDS
SMR
SPGU

kilograms/square meter
Luteinizing hormone

Online database of 11 million citations and abstracts from health
and medical journals and other news sources
Milli-equivalents per liter
Medical Subject Headings
milligrams/deciliter

Minutes

Micrometers

Metachromatic leukodystrophy
Milli-moles/liter

Milli-units/liter

Number

Nicotinamide/ nicotine acid
normalised diurnal weight gain
nanogram/milliliter

Not statistically significant
Nonthyroidal illness
Obstructive sleep apnea
Significance level

Polymerase chain reaction
Rate-corrected QT-interval
Rheumatoid arthritis

Rapid eye movement
Ribonucleic acid

Statistically significant
schizoaffective disorder
Standard deviation

Sudden infant death syndrome
Standardized morbidity ratio
specific gravity of urine
Triiodothyronine

Thyroxine

Tick-borne encephalitis
Temporomandibular disorder
Thyroidea-stimulating-hormone
TT-virus (TT = initials of the first patient)
United Kingdom

Upper respiratory infections
United States

United States of America
Versus

World Health Organization



2 Introduction

Schizophrenia is a chronic disease that afflicts approximately 1% of the population
worldwide (Freedman 2003). It usually afflicts people at young age and, according to
a report of the World Health Organization, it is among the seven most disabling
diseases in the age group between 20 and 45, far surpassing diabetes, HIV or
cardiovascular diseases (World Health Organisation 2001). A number of reviews
have shown that there is an excess mortality in people with schizophrenia, the overall
mortality being twice as high as that in the general population (Allebeck 1989, Brown
1997, Colton and Manderscheid 2006, Harris and Barraclough 1998), so that
schizophrenia has been called a “life-shortening disease’(Allebeck 1989). Suicide
and accidents account for about 40% of this excess mortality (Baxter and Appleby
1999, Black et al. 1985, Palmer et al. 2005, Tsuang et al. 1999); the rest is due to
physical iliness. Despite this excess mortality due to physical diseases, the concern
for the somatic well-being of people with schizophrenia has been neglected for
decades. A number of reasons account for this neglect, one of them being the stigma
related to psychiatric disorders (Sartorius and Schulze 2005). A recent population-
wide study in Australia (Lawrence et al. 2003) showed that although people with
schizophrenia suffer more frequently from cardiovascular problems than the general
population, they receive revascularisation procedures less frequently than the
general population. People with mental disorders were also reported to be less likely
to be placed on HbA1c and cholesterol monitoring (Jones et al. 2004), to have a
retinal examination if they have diabetes (Desai et al. 2002), to be treated for
osteoporosis (Bishop et al. 2004); to receive medical visits (Cradock-O'Leary et al.
2002, Folsom et al. 2002); and they are treated for a physical disease only if it is life
threatening (Munck-Jorgensen et al. 2000).

While the excess mortality of people with schizophrenia has been well established
(Allebeck 1989, Brown 1997, Harris and Barraclough 1998), no systematic review of
the comorbidity of schizophrenia with physical iliness is available to date. Such data
would be useful, because a review of the excess rates of comorbidities rather than
excess mortality assesses the problem at a stage when interventions are still
possible. The main aim of this thesis was to fill this gap by providing a

comprehensive review of the epidemiological literature on the association between



schizophrenia and comorbid medical illnesses. Hypotheses explaining excess or
reduced rates were also collected. The review may thus serve as a basis for projects

for improving the physical health of people with schizophrenia.
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3 Method

A search in MEDLINE (1966 - last update May 2006) was made to find
epidemiological studies on the association between schizophrenia and physical
illnesses. A broad search strategy had to be used to ensure that no physical illness
had been missed. For this reason the MeSH term for schizophrenia was combined
with the 23 MeSH terms for the general disease categories of physical diseases. If
the search had been performed for each individual physical disease alone, some

diseases could have easily been missed. These MeSH terms were:

e Bacterial Infections and Mycoses

e Virus Diseases (+ HIV)

e Parasitic Diseases

e Neoplasms

e Musculoskeletal Diseases

¢ Digestive System Diseases

e Stomatognathic Diseases

e Respiratory Tract Diseases

e Otorhinolaryngologic Diseases

e Diseases of the Nervous System: Autoimmune diseases of the nervous system,
Autonomic nervous system diseases, Central nervous system diseases (brain
diseases, CNS infections, encephalomyelitis, high pressure neurological
syndrome, meningitis, movement disorders, ocular motility disorders,
pneumocephalus, spinal cord diseases), Chronobiology disorders, Cranial nerve
diseases, Demyelinating diseases, Nervous system malformations, Nervous
system neoplasms, Neurocutaneous syndrome, Neurodegenerative diseases,
Neurologic manifestations, Neuromuscular diseases, Neurotoxicity syndrome,
Sleep disorders, Trauma, Nervous System

e Eye Diseases

¢ Urologic and Male Genital Diseases

e Female Genital Diseases and Pregnancy Complications

e Cardiovascular Diseases

¢ Hemic and Lymphatic Diseases

e Congenital, Hereditary, and Neonatal Diseases and Abnormalities

11



e Skin and Connective Tissue Diseases
¢ Nutritional and Metabolic Diseases

e Endocrine System Diseases

¢ Immune System Diseases

¢ Disorders of Environmental Origin

e Animal Diseases

e Pathological Conditions, Signs and Symptoms

All abstracts found were read, and potentially relevant articles were ordered for more
detailed inspection. The first search was made in Autumn 2004; an update search
was made in May 2006. The search was complemented by relevant articles
mentioned in the studies and other reviews identified. In addition, the drafts of each
thematic chapter were sent to experts with the request for information on studies that

were missed by our search (see Acknowledgements).

In the beginning of each chapter it is indicated how many references were
found by the MEDLINE search and how many references were added from other
sources (mainly cross-referencing). These numbers solely relate to the
epidemiological  studies included in the various chapters, not to
references for e.g. definitions, hypotheses etc. The aim of this
description was to provide some information about the search and on how

many studies were found for each category.

There was no language restriction.

The focus was on comorbidity studies rather than on mortality studies, since on the
one hand, mortality studies had already been well summarized in other reviews
(Allebeck 1989, Brown 1997, Harris and Barraclough 1998). Furthermore, the interest
in doing a review of comorbidity studies lies in these studies assessing the
associations at a stage when interventions are still possible. Studies that were
concerned with mere side-effects of antipsychotic drugs rather than true comorbid
diseases were also excluded. Sometimes, however, this distinction was difficult. For

example, weight gain is a side-effect of antipsychotic drugs, but the resulting obesity
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and its potential consequences are major health problems. It was therefore decided

by consensus whether such conditions were to be included in the review or not.

Given that the general quality of the studies identified varied substantially from one
disease category to another, it was not possible to apply the same inclusion and
exclusion criteria for all disease categories. For example, while there are many high
quality, population-based studies on the association between schizophrenia and
cancer, the literature on bacterial infections in schizophrenia is much more limited.
The aim of the review was not only to find out for which areas compelling evidence is
already available, but also whether according to preliminary evidence there are areas
of potential importance which could be the focus of future research. Therefore the
inclusion criteria such as e.g. “only population-based studies” or “only controlled
studies” could not be applied to all chapters. Rather, in well-researched areas (such
as that of comorbidity of cancer and schizophrenia), we included only the high quality
studies (in particular, population-based studies with a control group), whereas in
areas where only very few studies were available, studies of lower quality such as

case series were also included.

When the same study was found several times in different searches, it was described
only once in the best fitting category. On the other hand, some studies examined
more than one comorbid condition. They were then reported in different chapters.
Due to the heterogeneity in terms of quality and designs, meta-analytic calculations
were not possible, but rather the results were described in a narrative way.
Judgements as to whether there were increased or decreased rates of specific
physical illnesses in schizophrenia were made by consensus. Potential explanations
for increased or decreased rates of some physical illnesses are also summarised.
Finally, informations on the country of origin of the studies are presented to address
the question whether the results can be generalized to all patients with schizophrenia

or are limited only to specific populations.
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4 Results

Figure 1 shows the results of the MEDLINE search for the different MeSH terms. It
yielded the greatest number of hits on Nervous System Diseases, followed by
Pathologic Signs and Conditions and Environmental Disorders, but the latter two
were supplemental categories which provided only few new data (see below). The
following text addresses the results in the same sequence in which the MeSH terms
are listed in MEDLINE.
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Figure 1: Number of hits for the different MeSH terms
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4.1 Bacterial infections and mycoses

First a brief description of the search strategy is presented: In the beginning of each
chapter it is indicated how many references were found by the MEDLINE search and
how many references were added from other sources (mainly cross-referencing).
These numbers solely relate to the epidemiological studies included in the various
chapters, not to references for e.g. definitions, hypotheses etc. The same itemisation

is provided in all other chapters.

The MEDLINE search on Bacterial Infections and Mycoses yielded 277 hits. None of

the reports was relevant. Five reports were added from other MEDLINE searches:

4.1.1 Borrelia burgdorferi

Brown, Jr. 1996 identified geographical distributions of viral infections and
schizophrenia. He found that areas in the United States with high rates of tick-borne
encephalitis (TBE) correlated significantly with high schizophrenia rate areas. He
described a similar distribution and correlation in European countries (Croatia,
Norway, Finland, Germany, lIreland, and others). However, this was only a
hypothesis-generating study with a byline stating that “the opinion expressed in the
article are solely those of the author...”. Brown also concluded that definite proof of
an association could not be demonstrated because of incomplete epidemiological

data.

4.1.2 Tuberculosis

Ohta et al. 1988 investigated the incidence of tuberculosis among 3251 Japanese
patients with a diagnosis of schizophrenia. The incidence of tuberculosis was
significantly higher (3.04) in schizophrenic patients than in the general population. In
addition to some mortality studies they quoted only the Oxford Record Linkage Study

(Baldwin 1979), which also found an increased rate of tuberculosis in schizophrenia.

Fisher et al. 1996 examined 113 patients with severe mental iliness for tuberculosis.
Active respiratory tuberculosis was found in 4.4% of the cases, foci of indefinite
activity was found in 3.5% and post-tubercular changes in the lungs and the pleura

were found in 7.1% of the cases.
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Zeenreich et al. 1998 found a prevalence of 5.4% cases of active pulmonary
tuberculosis in 720 hospitalized patients during the period 1987-1996. There was no
control group. Zeenreich and colleagues recommended routine screening of all new
patients and control screenings to determine if there were cases of tuberculosis to

prevent recurrent outbreaks of tuberculosis.

Lawrence et al. 2001 observed 3368 schizophrenic male patients and 1674 female
schizophrenic patients in Western Australia from 1980 to 1998. They found a first-
time hospitalisation rate ratio for tuberculosis of 3.04 (n.s.) in male patients and of

2.26 (s.) in female patients.

In summary, it appears that the association between bacterial infections, mycoses
and schizophrenia has been insufficiently studied in comorbidity studies. The only
bacterial infection for which some evidence is available is tuberculosis. This contrasts
with mortality studies in which increased rates of excess mortality due to infections
has been demonstrated (Harris and Barraclough 1998). Alternative explanations are
that the evidence is buried in old studies that can not be detected by MEDLINE
(which starts in 1966), but the older studies would no longer necessarily be
representative. Since in some countries, such as Romania, specific wards for people
with both schizophrenia and tuberculosis exist, further analyses of these preventable

causes of death are warranted.
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4.2 Virus Diseases

The MEDLINE search on Virus Diseases yielded 448 hits. Given the importance of
the association between schizophrenia and HIV another MEDLINE search was
added which yielded another 153 hits. A total of 62 reports were ordered, of which 14
were included; and 35 reports were added by cross-referencing. Many of the reports
investigated the ‘viral hypothesis’ of schizophrenia, i.e. the question whether virus
infections play an aetiological role in the development of schizophrenia, which is not
within the scope of this review. Only the studies on HIV and hepatitis were related to

physical comorbidity.

4.2.1 Influenza virus

Probably the best studied association is that of maternal infection with the influenza
virus during pregnancy as a risk factor for the later development of schizophrenia.
Since by definition these studies considered the rates of influenza infection in
mothers of people with schizophrenia rather than examining the prevalence of
influenza in schizophrenia, these studies were excluded a priori. Nevertheless, a
review on the topic has been provided by Ebert and Kotler 2005, in which 11 out of
19 studies showed a significant relationship between exposure to influenza virus in
mid-pregnancy (2" trimester) whereas 8 did not. The authors concluded that the
relationship between influenza virus and schizophrenia is still incompletely

understood.

Lawrence et al. 2001 screened 3368 schizophrenic male patients and 1674 female
schizophrenic patients in Western Australia. They found a first-time hospitalisation
rate ratio for influenza of 1.35 (n.s.) in males and of 0.27 (s.) in females compared to

the general population.

4.2.2 Herpes simplex type 1 and 2, Rubella virus, Measles virus, Cytomegalovirus,
Epstein-Barr virus

Halonen et al. 1974 found increased rates of herpes simplex type 1 antibodies in 54
patients with schizophrenia, although the rates were higher in patients with psychotic

depression. No differences in rubella virus titres compared to medical personnel were
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found, and measles virus titres were even slightly lower among the psychiatric

patients.

Rimon et al. 1979 measured immunoglobulin G antibodies to herpes simplex type 1
virus in 16 patients with schizophrenia and found no significant differences in the

antibody levels between the schizophrenic patients and normal controls.

Delisi et al. 1986 did not find significantly higher herpes simplex and cytomegalovirus
titres in schizophrenics; Epstein-Barr virus titres were increased though not only in

patients with schizophrenia but also in non-ill siblings and hospital staff.

Conejero-Goldberg et al. 2003 screened post-mortem orbital frontal brain samples
from patients with schizophrenia and compared them with healthy controls. They
found no evidence of herpes virus DNA in the 24 psychiatric cases and the 25 normal
controls. Many other studies on the prevalence of herpes simplex type 1 antibodies in
patients with schizophrenia have been mentioned. It seems that the results were
conflicting, i.e. while several studies found increased levels of herpes simplex
antibodies in schizophrenic patients, others found no differences between

schizophrenics and controls.

4.2.3 Human T-cell lymphotropic virus type 1

Based on previous studies which reported an 18-fold higher incidence of
schizophrenia among second-generation Afro-Carribeans, especially in Jamaican
males (Harrison et al. 1988, Harvey et al. 1990), Rodgers-Johnson et al. 1996 were
interested in the role of a novel virus as an aetiological agent for schizophrenia. They
examined the retrovirus human T-cell lymphotropic virus type 1 (HTLV-1) as a
possibility; because HTLV-1 is endemic in the Carribean, it is known to be
neuropathogenic and can be transmitted perinatally, by sexual contact, blood
transfusion, and i.v. drug abuse. The prevalence of HTLV-1 infection in 201 Afro-
Carribean psychiatric inpatients was compared with rates in a control hospital
population and rates in the healthy Jamaican population. The prevalence was 10% in
psychiatric patients, 7% in the control hospital population; the prevalence in the

Jamaican population ranged from 1.7% to 17.4% depending on age, gender and
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social class. The results did not support an aetiological relationship between HTLV-1

and schizophrenia.

4.2 .4 Borna disease virus

Taieb et al. 2001 reviewed 17 studies using serologic tests or polymerase chain
reaction to detect Borna disease virus (BDV) in psychiatric patients. Most studies
have sought BDV infection markers in patients with schizophrenia and mood
disorders, but BDV may also be involved in other disorders such as autism. The
reviewed data supported the assumption that BDV can infect humans and persist in
the CNS. While some studies showed an increased prevalence of BDV in psychiatric
samples, the contribution of BDV to the physiopathology of mental disorders is not
proven by this association. They concluded that further research on the association

of schizophrenia and Borna disease virus is warranted.

4.2.5 Human immunodeficiency virus (HIV)

The association between schizophrenia and HIV serum positivity is well studied. A
number of reviews on the prevalence of HIV in mental disorders are available
(Cournos and McKinnon 1997, Gottesman and Groome 1997, Grassi 1996, Sewell
1996). Table 1 summarises the results of these reviews as supplemented by further
trials identified by our search. The prevalence of HIV among people with serious
mental disorders varied quite substantially within a range of 1.30% to 22.9%. In
contrast, the latest reported prevalence estimation of HIV in the general population of
North America was 0.4% (WHO 2004).

Although evidence clearly shows that rates of HIV infection are increased in
schizophrenia, a number of methodological issues require a comment. A first
problem is that many studies considered psychiatric patients in general so that those
with a primary diagnosis of intravenous substance abuse were not excluded and may
have increased the perceived risk. Almost no study exclusively examined the
prevalence of HIV in schizophrenia. However, after schizophrenia has been
differentiated from rates among other psychotic disorders, no significant differences
emerge (Wainberg et al. 2003).
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A second issue is that the vast majority of the studies summarised in Table 1 were
carried out in the US, and most of them on the East Coast, especially in New York,
which is a high risk area. Studies in Europe (Ayuso-Mateos et al. 1997, Naber et al.
1994, Zamperetti et al. 1990) also showed an increased HIV prevalence rate of about
5%, which contrasts with an estimated prevalence rate <1% in the general European
population (WHO 2004), but the rates were not as dramatic as in some of the
American studies. In two studies from Taiwan (Chen 1994) and Thailand

(Dasananjali 1994) the prevalence was even lower.

There is a large body of literature on reasons explaining the high HIV prevalence in
mentally ill people. There are a number of risk factors. One is the well-known high
rate of substance abuse in the mentally ill (Dixon et al. 1991, Drake et al. 1996,
Drake and Wallach 1989, Test et al. 1989). Substance abuse is linked to HIV
infection, both directly in the case of injecting drug use, and indirectly through its
association with unsafe sexual behaviour. There were also a number of studies
discussing sexual risk behaviours (multiple and high-risk sex partners, lack of
condom use, engaging in same-sex sexual-activity, trading sex for money and drugs,
coerced sex) that may be more common among psychiatric patients than in the
general population (for review see Gottesman and Groome 1997 and Meyer and
Nasrallah 2003). These findings contrast in part with a reduced sexual interest in
diseases such as schizophrenia, but it has been contended that the sex that mentally
ill people are engaged in is riskier from the perspective of acquiring HIV and other
sexually transmitted diseases. Another reason for the high prevalence seems to be
related to the extent to which a patient with a mental disorder is protected by a
country’s social security system. For the United States Gottesman and Groome 1997
suggested that deinstitutionalization of the mentally ill (Torrey 1997) is a risk factor,
because people with schizophrenia in the public are less able to take care of their
health and are not aware of the risk factors for HIV infection. Many people with
schizophrenia in the US are homeless. In contrast, Wainberg et al. 2003 suggested
that extended periods of institutionalization in same-sex units in hospitals, shelters or
prisons may increase high-risk same-sex-activity even if the occupants do not identify
themselves as gay or lesbian. They recommended that condoms should be available

to all patients in psychiatric institutions.
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Finally, there are a number of studies on the question whether mentally ill people
have a reduced knowledge about HIV infection risks and AlIDS-related issues. In
schizophrenia, this question may be especially important due to the cognitive deficits
associated with the disorder. Although the results are not fully conclusive (Wainberg
et al. 2003), appropriate information and educational and preventional programs
have been called for (Wainberg et al. 2003, Gottesman and Groome 1997, Seeman
et al. 1990).
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Table 1: Prevalence of HIV in patients with mental disorders (adapted from
Cournos and McKinnon 1997, Gottesman and Groome 1997, Grassi 1996, Sewell
1996 and supplemented by our MEDLINE search)

Author Country  |Number of | Number of |[HIV positive (% of
patients (n), | patients  with | total sample)
various schizophrenia
psychiatric |(%)
diagnoses

Zamperetti et al. Italy 475 n.i. 6.5

1990

Sacks etal. 1990 |USA 205 25.0 7.8

Cournos et al. USA 451 65.4 5.5

1991

Volavka et al. 1991 |USA 515 74.9 8.9

Lee et al. 1992 USA 135 n.i. 16.3

Sacks etal. 1992 |USA 350 n.i. 7.0

Empfield et al. USA 209 97.0 6.4

1993

Meyer et al. 1993 |USA 199 70.4 4.0

Susser et al. 1993 |USA 90 65.5 19.0

Stewart et al. 1994 |[USA 533 40.5 5.8

Cournos et al. USA 971 n.i. 5.2 (men)

1994 5.3 (women)

Silberstein et al. USA 118 n.i. 229

1994

Naber et al. 1994 |Germany |623 n.i. 4.8

Dasananjali 1994 |Thailand |325 78.0 1.8

Chen 1994 Taiwan 834 n.i. 0.0

Schwartz-Watts et |USA 223 n.i. 54

al. 1995

Ayuso-Mateos et | Spain 390 n.i. 5.1

al. 1997

Rosenberg et al. USA 931 n.i. 3.1

2001

Blank et al. 2002 USA S: 8208 100.0 S:1.2
C (Medicaid C:0.6
population):

374253
Baillargeon et al. USA 336668 n.i. S:1.30
2003 SAD: 1.67
Non-schizophrenic
psychotic disorders:
3.62
Chafetz et al. 2005 |USA 781 34.7 S:4.8

Patients with other
psychiatric diagnoses:
7.1

C = control group, n = number, n.i. = not indicated, S = patients with schizophrenia, SAD =

schizoaffective disorders, vs. = versus
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4.2.6 Hepatitis B and C virus

Hepatitis B and C virus are transmitted horizontally by contact with blood or sexual
contact or vertically from mother to infant (Cotran et al. 1989). The prevalence of
hepatitis B in the general population of the United States is estimated to be 4.9%
(Rosenberg et al. 2001) and that of hepatitis C to be 1.8% (Wainberg et al. 2003).
Since the path of transmission is similar to that of HIV, a higher prevalence was
suspected among schizophrenic patients because of their iliness-related behaviours.

However, much less research on hepatitis in psychiatric disorders is available.

Chaudhury et al. 1994 examined 100 institutionalized patients with psychosis and an
equal number of age- and sex-matched healthy controls from the same regional
background on the prevalence of Australia antigen (HbsAg). The prevalence of
HbsAg was 11 to 2, respectively. The authors concluded that institutionalized

psychotic patients seem to be at high risk for hepatitis B virus infection.

A ltalian study by Cividini et al. 1997 investigated 1180 patients with different
psychiatric disorders (mental retardation, psychosis, and dementia. They found a
HCV prevalence of 6.7%. Psychosis and a history of trauma were statistically
significant independent risk factors associated with HCV infection. Prolonged
residence in psychiatric institutions per se did not entail a significant risk of acquiring
HCV infection.

Said et al. 2001 investigated the prevalence rate of hepatitis B among schizophrenic
patients in Jordan. Hepatitis B is endemic in parts of Asia. The prevalence of
hepatitis B surface antigen (HbsAg) among 192 schizophrenic patients was 7.3%
while only 2.1% of 192 age- and sex-matched healthy controls tested positive for

HbsAg. However, the difference was not statistically significant.

Lawrence et al. 2001 screened 3368 schizophrenic male patients and 1674
schizophrenic female patients in Western Australia. They found a first-time
hospitalization rate ratio for viral hepatitis of 3.58 (n.s.) in males and 4.93 (n.s.) in

females.
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Rosenberg et al. 2001 found a prevalence of 23.4%/19.6% of HBV/HCV among 931
psychiatric patients from various hospitals in the East Coast of the United States.

Nakamura et al. 2004 investigated 1193 Japanese psychiatric inpatients (37.6% with
schizophrenia, 40.2% psychoactive drug users, 22.2% with various other psychiatric
disorders) for the prevalence of HCV. Control data were taken from 197827 voluntary
blood donors from the same prefecture. The prevalence in the schizophrenia group
was 6.2% compared with 1.2% in the control group. Mainly older patients (high
prevalence in the group over 60 years of age) accounted for the high prevalence in

the schizophrenic group.

There exist no studies on the HCV knowledge about the path of transmission among
psychiatric patients. Clinicians should be aware of the meagre knowledge about HCV
among psychiatric patients and should supply appropriate information (Wainberg et
al. 2003).

In summary, although few studies have been published, the available evidence

suggests that rates of hepatitis B infection are increased in schizophrenia.

4.2.7 Hepatitis GB-C/HG and TT-Virus

Kalkan et al. 2005 investigated 56 schizophrenic patients in Eastern Anatolia, Turkey
on the prevalence of the GB virus-C/hepatitis G virus (GBV-C/HGV) and the TT virus
(TTV). A total of 26.7% schizophrenic patients tested positive for TTV DNA and 1.7%
tested positive for GBV-C/HGV RNA. All patients concerned had a duration of illness
longer than 10 years, and the mean institutionalization period was 6.14 + 1.1 years.
Nevertheless the authors concluded that institutionalization and mental or physical
disabilities do not constitute an additional risk for TTV infection because they found
similar results in other patient groups (mentally retarded children: 30.6%, leprosy
patients: 32.5%, chronic hepatitis B patients: 31.3%, hepatitis C patients: 53.1% and
blood donors: 16.8%).
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4.3 Parasitic diseases

The MEDLINE search on Parasitic Diseases yielded 56 hits. Nine studies were

ordered, of which 5 were relevant.

4.3.1 Toxoplasma gondii

Many studies focussed on the association between schizophrenia and toxoplasma
gondii. It is important to note from the very beginning that this research has been
driven by a hypothesis suggesting that (similar to the virus hypothesis) toxoplasma
gondii may be an aetiological factor for the development of schizophrenia rather than
a clinically significant comorbid condition. Therefore, in the studies on this question,
investigators considered the number of patients with increased toxoplasma gondii
antibodies rather than how many patients suffered from clinically manifest infection.
In 18 of the 19 studies published between 1953 and 2003 and reviewed by Torrey
and Yolken 2003, patients with schizophrenia had increased toxoplasma gondii
antibody titers. The difference was statistically significant in 11 studies. Our search

identified two studies that were not included by Torrey and Yolken 2003:

An early study by Destounis 1966 observed higher rates of positive skin tests for

toxoplasmosis in schizophrenic patients compared with a non-schizophrenic control

group.

Conejero-Goldberg et al. 2003, however, screened 51 postmortem orbital frontal
brain samples from patients with schizophrenia, affective disorders and controls for
the presence of herpesvirus and toxoplasma gondii. They found no sequences of
toxplasma gondii and only two sequences of HHV-6B (one from a case with bipolar

disorder and one from a control).

Toxoplasma gondii is of interest as a possible aetiology of schizophrenia because of
its known affinity for brain tissue and its capacity for long-term infection starting in
early life (Torrey and Yolken 2003). There is also some evidence suggesting that
people with schizophrenia may have been exposed more frequently to cats in
childhood. However, the high prevalence of toxoplasma gondii titres may also be due

to disease-related differential exposure in the sense that hospitalized patients with
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schizophrenia may be fed by undercooked meat (Torrey and Yolken 2003). In
conclusion, the research on the association between toxoplasma gondii and
schizophrenia has been driven by the infectious hypothesis of schizophrenia, and the
evidence is inconclusive. Whether toxoplasma gondii is a clinically relevant
comorbidity in schizophrenia has not been examined. More research on the role of
toxoplasma gondii in schizophrenia is warranted. Torrey and Yolken 2003
recommended the inclusion of Neospora caninum and Hammondi hammondi that are
closely related to toxoplasma gondii. The methods of detecting these parasites
should become more specific and it should be possible to specify the timing of the

infection.

4.3.2 Chlamydial infections

Fellerhoff et al. 2005 investigated the prevalence of the intracellular parasites
Chlamydiaceae. Fellerhoff et al. 2005 found a significant prevalence of
Chlamydophila psittaci, C. pneumoniae and Chlamydia trachomatis (9/18, 50%), as
compared to controls (8/115, 6,97%). The authors reported that treatment with vitro-
activated immune cells together with antibiotic modalities showed sustained mental
improvements in patients that did not depend on treatment with antipsychotic drugs.
They recommended further controlled studies including sham treatment of patients to

support their findings.

4.3.3 Intestinal parasitic infections

Cheng and Wang 2005 examined a total of 464 patients from seven psychiatric
hospitals in North Taiwan on the prevalence of nosocomial infections of intestinal
parasites. 8.4% were found to be infected with one or more intestinal parasites. It
was surprising that higher positive rates were found among patients with non-
schizophrenic diseases (14.1%) than those with schizophrenia (6.8%). The positive
rate was significantly higher in males (10.6%) than females (3.5%), in single patients
(10.6%) compared to married ones (2.4%) and in those with lower education (17.1%)

compared to those with junior high school education or above (2.5%).
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4.4 Neoplasms

The MEDLINE search on Neoplasms yielded 359 hits, of which 25 reports were
ordered. 12 reports were included as epidemiological studies on the association
between schizophrenia and cancer. A further 27 reports were identified by cross-

referencing.

Research on the association between schizophrenia and cancer has a long history,
and so has the hypothesis of a decreased cancer risk in schizophrenia. An early
review by du Pan and Muller 1977 quoted 28 studies, the first one already published
in 1909 (Commission of Lunacy for England and Wales 1909, cited by Scheflen
1951). The results conflicted with several studies showing a decreased risk of cancer
in schizophrenia, others showing no difference in risk and yet others even showing
an increased risk. These early studies were, however, usually based on small
numbers, while Baldwin 1979 estimated in a frequently quoted paper that 100,000
person years are necessary to assess the comorbidity of schizophrenia and cancer.
Also, the early studies often used inappropriate statistical techniques. For example,
proportional mortality rates were calculated in many of them, i.e. the ratio of cancer
deaths to all deaths. This technique underestimates the true cancer risk, if as it is the
case in schizophrenia many patients die for other reasons, e.g. suicide or other
diseases. In addition, mortality studies are problematic, because cancer mortality is a
combination of the susceptibility to develop cancer and the ability to survive the
disease. A good survey of the statistical problems of these early studies has been

presented by Fox and Howell 1974.

Therefore, incidence studies rather than mortality studies were requested (du Pan
and Muller 1977) and a number of such trials conducted since the early 1970s. Since
the current scientific debate focuses entirely on these recent incidence studies rather
than on the old publications, their results will be summarised in the following
passages. All were based on the entire population of the respective country (i.e. they

were population-based). Further details are presented in Table 2.

The debate on the early studies of the association between cancer and
schizophrenia inspired the World Health Organisation to sponsor large studies in five
centers — Aarhus (Denmark), Honolulu (Hawaii), Oxford (UK), Rochester (USA) and

28



Nagasaki (Japan). While we are not aware of the final reports of the studies in Oxford
and Rochester, the results of the other three centers have been summarised in a
publication (Gulbinat et al. 1992). The results of the Danish study have also been
described elsewhere in more detail (Mortensen 1989). Although all three studies
were linking studies, the specific methods and especially the case available registers
differed, which may be one explanation why the results in the three centers were not
uniform. While the largest cohort in Denmark showed a decreased cancer incidence
in men with schizophrenia, the women of Japanese origin in the Honolulu study had
an increased risk, and the results from Nagasaki lay somewhere in between. In terms
of specific cancer sites, the most surprising finding was the decreased risk of lung
cancer in the Danish study, because it is nowadays well established that high
numbers of smokers can be found among people with schizophrenia (de Leon and
Diaz 2005, Masterson and O'Shea 1984). The main — anecdotal — explanation for this
striking finding was that smoking was prohibited in Danish hospitals at that time and
that these often long-time hospitalised patients were so poor that they could not
afford cigarettes. Other suggestions that had been proposed by investigators to
explain hypotheses on decreased/increased cancer risk in schizophrenia are
summarised in Table 3. One of them, the notion that neuroleptics protect against
cancer found some support in a further analysis of the Danish cohort (Mortensen
1987).

The potential confounder of smoking prohibition led Mortensen’s group to conduct
another population based linkage study analysing a more recent cohort of 9156
patients who were first admitted to hospital when smoking was generally allowed in
Danish hospitals (Mortensen 1994). This study confirmed the decreased risk of
cancer in patients with schizophrenia. When smoking was controlled for, the
decrease was even more pronounced. Since reduced smoking could thus not explain
the findings, Mortensen speculated in line with previous researchers that an
antitumor activity of phenothiazines that seems to be well documented in animal
experiments (Jones 1985) may explain the decreased risk. The main methodological
problem discussed by the authors was that the relatively young age of the patients

included led to a low baseline risk for cancer.
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The Australian study by Lawrence et al. 2000 again found a decreased risk for
cancer in men with schizophrenia, while in women there was a trend toward an
increased risk. The authors also discuss their findings as an expression of the
antitumor effects of antipsychotics which may reduce the cancer risk in men, while an
increase of female hormones, e.g. prolactin, may counter this protection in women.
The latter assumption was, however, not confirmed by a further Danish linkage study
on breast cancer in which the overall risk did not differ from non-schizophrenic
women and which showed an effect of parity (Dalton et al. 2003). The authors
describe this finding as an important argument that antipsychotic drugs do not
increase the risk of breast cancer from an epidemiological point of view although they
did not control for the use of medication in their study. A crucial additional finding of
the Australian study was that psychiatric patients had higher case fatality rate ratios
for cancer. This means that once a psychiatric patient develops a cancer, his
chances of being cured are lower than those of ‘normal’ people, highlighting the

problem that psychiatric patients probably have worse access to service.

Further support for a lower incidence of cancer in schizophrenia was provided by an
American study that was a combined incidence/mortality study (Cohen et al. 2001). It
was population-based and controlled for factors such as age, but analysed only a
random sample of 1% of all deaths that occurred in the US in 1986, so that the

number of people with schizophrenia was low (n = 130).

Grinshpoon et al. 2005 found a significantly lower cancer risk in both men and
women with schizophrenia. However, in contrast to some of the previous studies,
especially those from Denmark, the rate of lung cancer was significantly increased in

men.

Dalton et al. 2005 investigated the cancer risk of 22766 adults admitted for
schizophrenia in Denmark and compared the result with national incidence rates.
Their study supported the hypothesis of a decreased risk for cancer among male
patients with schizophrenia, including tobacco-related cancers. Significantly
decreased risks were found for prostate cancer and cancer of the rectum in male

patients. A significantly increased risk for breast cancer found for female patients with
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schizophrenia should be interpreted with caution, given the high proportion of

nulliparous women with schizophrenia in Denmark.

Goldacre et al. 2005 linked hospital and deaths records from the Oxford Record
linkage Study (Goldacre et al. 2000) to compare cancer rates in people with
schizophrenia with a general population reference cohort. The cancer rates did not
differ from the rates in the general population.

Finally, the most recent contribution was a population-based incidence study from
Israel by Barak et al. 2005. The results demonstrated a significantly reduced risk of

cancer (all tumor sites together) in patients with schizophrenia.

Thus, although these studies differed in the exact numbers presented, in risks for
specific cancer sites (where the number of people included were often too low to
allow robust findings) and in their interpretation, most of them supported a reduced
risk of cancer in general. These studies were seriously challenged by a Finnish
population-based incidence study, which was the largest study in terms of person-
years of risk and showed an increased risk of cancer in both men and women; and
half of the excess cases were attributable to lung cancer (in contrast to the Danish
studies where even lung cancer was reduced). The authors speculated that these
findings could be in part due to the fact that smoking was never prohibited in Finish
hospitals, although this argument does not appear to be compelling because the
second Danish study had ruled out this confounder (Mortensen 1994). Even more
peculiar was the finding that although the cancer risk of people with schizophrenia
was increased, the risk of their siblings and parents was decreased. The latter finding
was in favour of a theory of a genetic factor protecting from schizophrenia which may
be overridden by risk increasing factors such as smoking and alcohol abuse common
in these patients. But then Dalton et al. 2004 challenged the latter finding by
comparing parents of people with schizophrenia with parents among the normal
population rather than comparing them with the normal population in general where

no reduction of risk was found.

In summary, after 100 years of research this epidemiological question remains

unsolved. Although it could be stated that the majority of the most recent and
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methodologically best studies found a decreased cancer incidence in people with
schizophrenia, counting of studies is inappropriate. The largest study in size
(Lichtermann et al. 2001) found an increased risk and in terms of specific cancer
sites the single studies showed in part contradictory results. It appears that there are
also no obvious methodological reasons explaining the differences. Although with
few exceptions the studies discussed were population based and were studies which
linked psychiatric and cancer registers, the exact methods used and the types of the
underlying registers differed. All authors discuss general potential biases of
epidemiological studies, namely a different (lower) detection of cancers in people
with schizophrenia for example due to less frequent autopsies compared to the
general population and the completeness of the registers used. All authors provide
good reasons why these factors did not bias their results. A joint discussion paper on
the different groups and their results and methods might still be useful. In addition
Grinshpoon et al. 2005 called for an international epidemiological study with a
uniform methodology that would take ethnic differences into account. But from the
perspective of the increased general mortality of people with schizophrenia (Brown et
al. 1999) the most important finding may be the one from the Australian study,
namely that although the cancer incidence was reduced, cancer mortality was
increased in schizophrenia. This suggests that even if people with schizophrenia
were protected by some factor whatever from contracting cancer, their likelihood of
being cured of cancer is reduced. Since this is probably explained by the lower
access of mentally ill to medical services (Lawrence et al. 2000, Coghlan et al. 2001),

more research in this direction is warranted.
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Table 2: Incidence studies on the association between schizophrenia and cancer

Study Country |Method Number Cancer Data source on Main results
patients with  |incidence |Schizophrenia and
schizophrenia Cancer
(S), Control
group (C)
Nakane and Ohta 1986 |Japan, Linkage of Nagasaki S:3107" RelativeR: |- Nagasaki Medical Higher risk of cancer, but not statistically
Nagasaki | register of schizophrenia - 1717 males, |- all: 1.5, Association Tumor significant.
and Nagasaki register of - 1388 females | n.s. Statistical Committee
malignant neoplasms C: GP of -males: 1.4, |- All psychiatric
Period of observation: 1960 |Nagasaki n.s. institutions and Nagasaki
- 1978 -females: Mental Health Center
1.7, n.s.

Mortensen 1989 Denmark |Incidence of cancerin a S: 6152, IRR: - Danish Psychiatric The overall incidence rate of cancer was
cohort of schizophrenic - 2956 males, |-all: =0.90, |Central Register significantly reduced in all patients and in
inpatients in one Danish - 3196 females |s. - Danish Cancer Register |men while women did not differ from the
Psychiatric hospital. C: GP of - men: 0.76, general population. Surprisingly, a
The incidence of cancer Denmark S. substantial part of the risk reduction was
(incidence rate ratio-IRR) in - women: due to lung cancer.
the study population was 1.06, n.s. Results on specific cancer sites were
calculated by using the mixed.
person-years method.

Period of observation: 1957
to 1984
Gulbinat et al. 1992 USA, Period of observation: 1962 |S: 6977, Rel.R: - Hawaii State Psychiatric | Increased cancer risk in women of
Honolulu |- 1980 - 4198 males, |Honolulu Register Japanese Origin, but not statistically
- 2779 females | Caucasian: significant.
C: GP of - men: 1.00, No difference in Japanese males or
Honolulu n.s. Caucasians of either sex
- women:
0.62, n.s.
Honolulu
Japanese:
-men: 1.21,
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Study Country |Method Number Cancer Data source on Main results
patients with  |incidence |Schizophrenia and
schizophrenia Cancer
(S), Control
group (C)
n.s.
- women:
1.73, n.s.

Mortensen 1994 Denmark |Incidence of cancer in all S: 9156 SIR: - Danish Central Reduced overall incidence of cancer,

first admitted patients in C: GP of -all: 0.79, |Psychiatric Register particularly in men.
Denmark with a diagnosis of | Denmark S. - Danish Cancer No significant reduction in women.No type
schizophrenia. - men: 0.68, | Register of cancer occurred with a significantly
Period of observation: 1970 S. - Danish Central Person |increased rate.
-1987 - women: Registry Smoking adjusted SIR (SIR = 0.60, no C.I.
0.86, n.s.) indicated) showed even more marked the
reduced cancer incidence in schizophrenic
patients.

Lawrence et al. 2000 Australia |Investigation of the Patients with |RR: - WA (Western Australia) |Lower cancer incidence rates in men with
association between mental |mental iliness: |- men: 0.83, | Health Services schizophrenia, no effect in women.
illness and cancer 172932 S. Research Linked
incidence, mortality, and - males: 78228 |- women: Database However, significantly higher cancer
case fatality. - women: 1.13, n.s. - WA Cancer Register mortality and case fatality in psychiatric
Calculation of the rate ratio |94704 patients (numbers for schizophrenia
(RR). S: 9997 patients not indicated separately).

Period of investigation: 1982 | - males: 5656

- 1995 - females:4341
C: GP of
Western
Australia

Lichtermann et al. 2001 |Finland |Cancer incidence in patients |S: 26996, SIR: - National Hospital Increased overall cancer risk in
with schizophrenia born -men: 15578 |- all: 1.17, |Discharge and Disability |schizophrenic patients. Half of the excess
between 1940 and 1969 - women; S. Pension Register of cases: lung cancer (SIR =2.17, s.).
and their nonpsychotic 11418 - men: 1.25, | Finland
siblings and parents Parents:39131 |s. - Finnish Cancer However, reduced risk in siblings (SIR =
Calculation of the Siblings:52976 |- women: Registry 0.89, s.) and parents (SIR = 0.91, s.).
standardized incidence ratio | C: GP of 1.12, s. - Central Population
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Study Country |Method Number Cancer Data source on Main results
patients with  |incidence |Schizophrenia and
schizophrenia Cancer
(S), Control
group (C)
(SIR). Finland Register of Finland
Period of observation: 1971
to 1996
Cohen et al. 2001 USA Risk of cancer among S: 130 Odds ratio: |- 1986 National Mortality |Reduced risk of cancer.
schizophrenic persons, C: 18603 0.62,s Followback Survey in the
controlling for known risk us Increased association (odds ratio= 0.59, s)
and demographic factors - hospital records after controlling for factors including age,
(age, race, gender, marital - death certificates in the |socioeconomic status and smoking.
status, education, net worth, us
smoking and hospitalization - interview protocols
in the year before death).
Calculation of the odds
ratio.
Dalton et al. 2004 Denmark |Risk of cancer in parents of |Parents of Relative R: |- Danish Psychiatric Overall, no difference in risk of cancer in
patients with Schizophrenia. | schizophrenics |- Fathers of | Central Register parents of schizophrenic patients.
Period of observation: 1969 |: 19856 S: 1.01, n.s. |- Danish Cancer Registry
- 1997 C: 1999072 - Mothers of |- Danish Central
parents of S: 1.00, n.s. |Population Registry
children
without
schizophrenia
Grinshpoon et al. 2005 |Israel Association of S: 33372 SIR: - Psychiatric Case Reduced risk for all cancer sites for the
schizophrenia and cancer in |C: Incidence |-men: 0.86, |Register of Israel combined ethnic groups of patients with
Jewish-Israelis (age : 15— |rates of the S. - Israeli Cancer Register |schizophrenia.
45 years), comparison of |general - women: However, higher risk of cancer in persons
3 population groups with population of |0.91, s. with schizophrenia than in the general
respect to their place of Israel population in specific sites: lung in men,
origin: Israel-born, Europe- and the corpus uteri and breast in women.
America, Africa-Asia
Period of observation: 1962-
2001
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Study Country |Method Number Cancer Data source on Main results
patients with  |incidence |Schizophrenia and
schizophrenia Cancer
(S), Control
group (C)
Dalton et al. 2005 Denmark |Risk of cancer in patients S: 22766 SIR: - Danish Psychiatric No difference in the overall risk for cancer.
with schizophrenia. C: -all: 0.98, |Central Register Decreased risk for all cancers in men. In
Study period: 1969-1993 GP of n.s. - Danish Central women, no significantly decreased risk for
Denmark - men: 0.85, | Population Register any cancer, but increased risk for breast
S. cancer (SIR=2.59, s.).
- women:
1.03, n.s.
Goldacre et al. 2005 England |Cancer rates in people with |S: 9649 Adjusted © |- Oxford Record Linkage |The overall risk ratio for all cancer was not
schizophrenia compared C: nearly RR:0.99, |Study different to the general.
with a non-psychiatric 600000 n.s.
reference group. patients with
Study period: 1963 - 1999 | various
medical and
surgical
conditions
Barak et al. 2005 Israel Incidence of cancer in S: 3226 SIR: 0.58, |-computerized health Significantly reduced risk for all cancers in
patients with schizophrenia |C:General S. registry of Abarbanel patients with schizophrenia. Significantly
compared with the expected | Jewish Mental Health Center reduced risk for breast cancer (SIR=0.61,

incidence in an age- and
gender-matched general
population sample.

Study period: 1993-2003

population of
Israel

-Israeli National Cancer
Registry

s) and skin cancer (SIR=0.40, s).

Cl = confidence intervall, IRR = incidence rate ratio, n.s. = not statistically significant, RR = Rate ratio, Rel.R = relative risk, SIR = standardized incidence rate,
(observed/expected number of cases standardised for age and sex), s. = statistically significant.
RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence
'in two patients gender was not indicated, 2adjusted for gender, age in 5-years bands, and time period in single calendar years
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Table 3: Hypotheses

schizophrenia

to explain

the association between cancer

and

Category Environmental | Pharmacological Biochemical |Psychosomatic
Explanation - Better or wor%?ﬂy12 - Antitumor actwﬂg‘gf - inborn Old theory that is

diet in hospital
- Reduced exposure
to occupational
carcinogens’

- Better access to
medical care when
hospitalised versus
less access to
services in
general”"?

- reduced sexual
activity (important in
breast and cancer of
the cervix)"?3'2

- less exposure to
Sun5,8,10

phenothiazines4‘8’

- Prolactin increase
induced by
antipsychotics possibly
associated with breast
cancer ®

deficiency of
schizophrenics to
utilize methionine
as donor of labile
methyl groups®'?
- other unknown
genetic factor
that leads to
schizophrenia on
the one hand but
protects from
cancer on the

other®® "

currently not followed
by most experts in
the field*'?

Y Mortensen 1989 2 Dupont et al. 1986 ® du Pan and Muller 1977 * Mortensen 1992 ° Mortensen
1994 © Lichtermann et al. 2001 " Dalton et al. 2003 ® Grinshpoon et al. 2005 ¥ Dalton et al. 2005 '
Goldacre et al. 2005 " Barak et al. 2005 " Cohen et al. 2002
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4.5 Musculoskeletal diseases

The MEDLINE search on Musculoskeletal Diseases yielded 316 hits. 26 reports were

ordered, of which five were included; 20 reports were added by cross-referencing.

A number of studies examined antipsychotic-induced hyperprolactinemia. Since
hyperprolactinemia is only a laboratory value, but not a comorbid disease in the
proper sense, these studies will not be reviewed here. This review focuses on
comorbid diseases rather than on side-effects of medication, although the separation

is not always clear.

The rest of the studies were on osteoporosis. Given the importance of this
comorbidity we made a supplemental MEDLINE search which yielded another 40

hits, of which four were included. Further studies were added by cross-referencing.

Some physiological facts may be useful for the psychiatric reader. Prolactin is
secreted by the anterior pituitary gland in a pulsatile manner. Day time levels and
peak amplitudes vary considerably between individuals, and in women levels are
higher at the middle of and during the second half of the menstrual cycle. Transient
and mild increases of prolactin secretion occur in response to meals, stress and
sexual activity. The upper limit of unstimulated prolactin levels in men and women
varies between laboratories, ranging between 350 and 550mU/I (Wieck and Haddad
2003). Prolactin has effects on lactation, gonadal function, reproductive behaviour,
and also possibly angiogenesis, osmoregulation and regulation of the immune

system (Meaney and O'Keane 2002).

Bone strength is determined by bone mineral density (BMD) which accounts for
about 70% of bone strength and bone quality. BMD is a proxy measure for bone
strength (National Institute of Health (NIH) 2004) and is expressed in grams of
mineral per area or volume. An individual’s BMD is determined by peak bone mass
achieved during the first two decades of life and subsequent amount of bone loss
(Naidoo et al. 2003). 80% of the variance of peak bone mass is genetically
determined. The remaining variance is caused by the interaction of hormones,

nutrition, lifestyle and environmental factors (Cohen and Roe 2000).
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4.5.1 Osteoporosis

Osteoporosis is defined as a bone mineral density of more than 2.5 standard
deviations below the mean value for peak bone mass in young adults when
measured by dual-energy X-ray absorptiometry (DEXA) (Council of the National
Osteoporosis Foundation 1996). The most common primary form of bone loss is
postmenopausal and age-related osteoporosis. The most common secondary form of
bone loss is drug-induced osteoporosis (Hummer et al. 2005). Prolactin-increasing
antipsychotics are regularly mentioned as a risk factor for osteoporosis. While many
conventional antipsychotic drugs substantially increase prolactin levels, some
atypical antipsychotics do not or increase them only transiently (aripiprazole,
clozapine, quetiapine, olanzapine, ziprasidone, zotepine). Amisulpride and
risperidone are two exceptions here, because they increase prolactin levels even
more than haloperidol. Antipsychotic-induced elevations of prolactin levels are
caused by blockage of D2 receptors in the hypothalamic-pituitary axis, which may
lead to hypogonadism in both men and women. In women, a chronic prolactin
elevation induces inhibition of the hypothalamic secretion of luteinizing hormone-
releasing hormone. This, in turn, lowers luteinizing hormone (LH) and follicle-
stimulating hormone (FSH) levels, which regulate gonadal steroid production and
release (Halbreich et al. 2003). The resulting estrogen deficiency may reduce bone
density in women (Klibanski et al. 1980). In men, hypogonadism has also been
shown to be a major risk factor for osteoporosis (Seman et al. 1983; Cummings et al.
1985; Foresta et al. 1986, 1987; Rigotti et al. 1986; Stanley et al. 1991).
Testosterone deficiency has been shown to be associated with profound osteopenia.
Some other androgens might be involved in this process, but osteoporosis is less
studied in men than in women (Halbreich and Palter 1996). Halbreich and Palter
1996 suggested that the decrease in bone mineral density in untreated as well as
medicated patients with schizophrenia might be attributed to multiple accumulated
disease- and medication related processes: negative symptoms, sedentary lifestyle
and lack of exercise, hyperprolactinemia, hypogonadism, increased interleukin
activity, polydipsia and impaired fluid and electrolyte balance, alcohol and drug abuse
and heavy smoking, dietary and vitamin deficiencies, decreased exposure to

sunshine.
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In the following the identified studies on the prevalence of loss of bone mineral

density in patients with schizophrenia are summarised:

Baastrup et al. 1980 measured bone mineral content (BMC) in both forearms in 50
schizophrenic patients receiving antipsychotic drugs compared with 712 age and
sex-matched control subjects. The mean BMC value was 86% of normal (p < 0.001),
and the decrease was independent of the type of antipsychotic treatment. In contrast,
biochemical variables (serum calcium, magnesium, phosphate, and alkaline
phosphatases) were normal. Baastrup and colleagues recommended further studies
including measurements of parathyroid hormone and vitamin D metabolism to clarify
the pathogenesis underlying the osteopenia in schizophrenics. Furthermore, they
suggested longitudinal studies to elucidate whether the disease or the treatment are

the cause of the bone loss.

Ataya et al. 1988 evaluated bone density and reproductive hormones in 10 women
with antipsychotic-induced hyperprolactinemia. Three were amenorrheic, seven had
oligomenorrhea. Nine patients had galactorrhea. Bone mineral density was at about
the 90™ percentile when compared with that in age, gender, ethnicity, and weight-
matched controls, and it correlated with the vaginal maturation score, a measure of

estrogen exposure.

Delva et al. 1989 studied ten male chronic schizophrenic patients with polydipsia and
ten gender, diagnosis, duration of illness, age and race-matched nonpolydipsic
schizophrenic controls to estimate bone density of the lumbar spine and radius and
to measure urinary electrolyte excretion. Bone density was abnormally low in the
polydipsic group, which also had a markedly increased incidence of fractures (50%).
Increased urinary sodium and calcium excretion occurred in the polydipsic group.
Delva and colleagues suggested that the urinary calcium excretion appears to play a
major part in the aetiology of osteopenia. They recommended studies on calcium
balance, measurement of parathyroid hormone levels, assessment of vitamin D and

its metabolites, and urinary hydroxyproline excretion.

Halbreich et al. 1995 measured bone mineral density (BMD) in 33 female and 35

male medicated psychiatric patients. All patients, but surprisingly especially male
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patients, had a highly significant decrease in bone mineral density when compared
with age- and sex-matched normal data. Halbreich detected compression fractures in
eight out of 35 psychiatric patients. They found that men had a significant increase in
prolactin and sex hormone binding globulin and a decrease in LH and free
testosterone index. Although the prolactin levels did not correlate with the BMD,
Halbreich suggested that reduced BMD may be related to low levels of gonadal
hormones, especially in male patients.

Keely et al. 1997 studied the prevalence and severity of bone mineral loss and its
relationship to sex hormone levels in 16 men between 19 to 62 years on long-term
antipsychotic treatment. Keeley found lower BMD than in age-matched controls. He
found a statistically significant increase in prolactin and sex-hormone-binding globulin
and a decrease in LH and free testosterone index in the treated versus the control

subjects. Prolactin levels did not correlate with BMD.

Bergemann N. 2001 investigated 69 premenopausal, regularly menstruating
schizophrenic women between 18 and 45 years and 68 age- and sex-matched
controls and found a high bone turnover but normal spine and hip bone mineral

density.

Zhang-Wong and Seeman 2002 published preliminary results of a study in progress,
a survey of women under 45 with schizophrenia in long-term treatment with
antipsychotic medication on the prevalence of amenorrhea, hyperprolactinemia and
risk for osteoporosis. Up to the present, the only finding was that there were no
irregular menstrual periods in 27 antipsychotic-treated women. The aim of the study

is to recruit 200 premenopausal women in all.

Bilici et al. 2002 examined 75 patients with schizophrenia and compared them with
20 healthy controls. They found that patients with antipsychotic medication had lower
bone mineral density compared to healthy controls. There was a negative association
between the duration of antipsychotic treatment, duration of the illness and bone
mineral density. They suggested that some atypical antipsychotics may be safer than

the classical antipsychotics in terms of reduced bone mineral density.
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Abraham et al. 2003 investigated the effect of elevated serum prolactin levels on
bone mineral density and bone metabolism in 14 female patients with schizophrenia.
They reported an inverse relationship between prolactin levels and bone mass. They
measured bone metabolism for a period of 12 months. Higher rates of bone
formation and resorption were found in patients with high prolactin levels, but the
results did not show an association between elevated prolactin and accelerated bone
mineral density loss. Possibly longer time periods are necessary before the metabolic

processes become uncoupled and lead to bone mineral density loss.

Meaney et al. 2004 studied 55 patients with prolactin-raising antipsychotic medication
for more than ten years. They found age-related reduced BMD in 57% of the male
and 32% of the female patients. Higher doses of medication were associated with
increased rates of both hyperprolactinemia and BMD loss. Bone loss was correlated
with medication dose and for men, bone loss was inversely correlated with

testosterone values.

Liu-Seifert et al. 2004 found low bone density in a chronic psychiatric population (n =
402) treated with prolactin-elevating antipsychotics. Low bone density was found in
23.2% of the females and in 31.0% of the males. Age and hyperprolactinemia appear

to be risk factors for both men and women.

A cross-sectional study by Hummer et al. 2005 examined the bone mineral density of
75 patients with schizophrenia under antipsychotic medication between the ages of
19 and 50. The bone mineral density was significantly lower in the lumbar region in
men but not in women with schizophrenia. In male patients, BMD showed a negative
correlation with negative symptoms and a positive correlation with 25-hydroxy-
vitamin D3 levels and body mass index. In female patients, there was a positive
correlation between body mass index and bone mineral density. Exposure to
prolactin-increasing antipsychotics was not related to bone mineral density. They
quoted Hafner et al. 1994 who explained the sex differences of BMD in schizophrenic
patients by the fact that the beginning of the disorder is about five years earlier in
male than in female patients, so that male patients are exposed for a longer time to
illness-related factors that may contribute to loss of bone mineral density (Hummer et
al. 2005).
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Kishimoto et al. 2005 measured BMD in 133 female inpatients between 20 and 81
years with schizophrenia and compared them with 79 healthy controls. In all age
groups except for the 30-34-year-olds and the 45-49-year-olds, the patient population

showed a significant reduction in BMD compared with healthy controls.

O'Keane and Meaney 2005 examined premenopausal women with a diagnosis of
schizophrenia who exclusively received either prolactin-raising antipsychotic
medication (n = 26) or prolactin-sparing antipsychotic medication/olanzapine (n = 12).
There were significantly higher rates of low BMD values in the prolactin-raising group

(65%) compared with the olanzapine group (17%).

In summary, the studies identified consistently showed that the loss of BMD is
prevalent in schizophrenia. Although this finding is robust, the samples in the single
studies were usually small. Population-based studies do not exist, but would be
warranted to assess the global impact of the phenomenon. It also appears that
despite the increased risk, psychiatrists do not take sufficient care in treating their
patients. Bishop et al. 2004 investigated whether osteoporosis screening, prevention
management and/or drug therapy were consistently provided both to women with
schizophrenia and to women without schizophrenia. They found that women with
schizophrenia (n = 46) aged 45 and older did not receive the same level of

osteoporosis care as that of age-matched controls (n = 46).

Zhang-Wong and Seeman 2002 presented a rather comprehensive list of

recommendations for osteoporosis prevention:

Primary prevention of osteoporosis: smoking cessation, regular weight bearing
activity, adequate vitamin D and calcium intake, adequate protein diet (soy, tofu
products and sweet potatoes), fruits and vegetables, moderate salt and coffein intake
(Atkinson and Ward 2001).

Secondary prevention of osteoporosis: estrogen replacement therapy (if no

counterindication), consider alendronate, raloxifene, intranasal calcitonin.
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Tertiary prevention of osteoporosis: advise footwear, canes, walkers, prevent
household falls by houseproofing, ensure safety of fall and winter walking on

driveways and sidewalks.
Furthermore, it has been suggested that patients with traditional antipsychotic or

risperidone-treatment should be monitored closely to prevent side effects on bone
(Dickson and Glazer 1999).
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4.6 Diseases of the Digestive System

The MEDLINE search on Digestive System Diseases yielded 359 hits. 34 reports

were ordered, of which 15 were included; 19 were added by cross-referencing.

4.6.1 Coeliac disease

Interest in the role of gluten in the pathogenesis of schizophrenia has been
stimulated by reports of beneficial effects of cereal-free, milk-free diets in the
treatment of schizophrenic patients (Dohan et al. 1969, Dohan and Grasberger 1973,
Singh and Kay 1976). Some later studies supported an aetiological association
between coeliac disease and schizophrenia while others disputed it. Although these
were studies on the aetiology of schizophrenia rather than comorbidity studies, this

scientifically interesting chapter will be reviewed briefly in the following:

Stimulated by Dohan’s hypothesis, Stevens et al. 1977 screened 380 schizophrenic
inpatients for the presence of reticulin antibodies and compared them with 153
symptomatic patients and 64 untreated coeliac patients. The incidence of reticulin
antibodies was similar in schizophrenic patients and controls so that the hypothesis
of a positive genetic relationship between schizophrenia and coeliac disease was
rejected. Further negative studies were those by McGuffin et al. 1981 and Lambert et
al. 1989.

McGuffin et al. 1981 found no differences between the distribution of antibody titres
of coeliac disease in patients with schizophrenia (n = 31), patients with affective

disorders (n = 29) and normal controls (n = 30).

Lambert et al. 1989 investigated small intestine permeability in 24 patients with
schizophrenia and compared it to patients with coeliac disease and normal controls.

They found no differences between the groups.

Some support for a link between schizophrenia and coeliac disease was provided by
Perisic et al. 1990. They analyzed the family records of 554 coeliac children. There
were three children with schizophrenic parents. Two of the children had autism-like

symptoms, the third child was negativistic and irritable. After starting a gluten-free
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diet, their mental status improved dramatically suggesting a link between the two
disorders. Perisic and colleagues discuss that children of schizophrenic patients may
have an increased risk for coeliac disease, but the design of the study and the low
number of patients with some schizophrenia-like symptoms can not be considered to

be a proof.

Eaton et al. 2004 concluded from a population-based case control study that coeliac
disease might be a risk factor for schizophrenia. Among 7997 people with
schizophrenia, four patients, and eight parents of patients had coeliac disease before
the patient entered a psychiatric facility. In a comment on this article Campbell and
Foley 2004 pointed out that the relationship was overestimated, because the
patients’ parents’ coeliac status was included in the data, as well. Furthermore, the
prevalence of coeliac disease in the Danish population in the years 1981-98 was
underestimated. Due to better diagnostic tests nowadays available, the prevalence of

coeliac disease in the Danish population should be higher than it was estimated.

In summary there is currently no firm proof of an association between schizophrenia
and coeliac disease. If there were, this could have important consequences, because
gluten-free diets would be a therapeutic possibility for some patients. There is
continuing interest in this association (Martinez-Bermejo and Polanco 2002) and
even recent case reports demonstrate that there are cases with coeliac disease
whose psychiatric symptoms disappear after diet (De Santis et al. 1997). Treatment
is based on the early recognition of the disorder, which is difficult to infer when there

are no gastrointestinal symptoms present.

4.6.2 Acute appendicitis

In a population-based case-control study in Denmark Ewald et al. 2001 compared the
prevalence of acute appendicitis in schizophrenia with that in normal control subjects
and in manic-depressive psychosis. Compared to normal controls, patients with
schizophrenia had a reduced relative risk of acute appendicitis of 0.49 before and of
0.59 after first psychiatric admission. Multiple interpretations of the negative
association were discussed (genetic factors, lifestyle, hospitalization, psychiatric

treatment, decreased pain sensitivity and others).
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The Oxford Record Linkage Study published by Baldwin 1979 also found a
significantly decreased relative risk (0.14) of appendicitis in women with

schizophrenia.

Lawrence et al. 2001 screened 3368 schizophrenic male patients and 1674 female
schizophrenic patients in Western Australia from 1980-1998. They found a reduced
first-time hospitalisation rate ratio for appendicitis of 0.70 (s) in males and 0.85 (n.s.)

in females.

Lauerma et al. 1998 investigated the inverse relationship: the incidence rate of
schizophrenia in a group of patients with appendicitis was 0.47% compared to 0.96%
in 5626 patients with rheumatoid arthritis. These findings were unexpected because
rheumatoid arthritis has been shown to be negatively associated with schizophrenia
(see chapter on Skin and Connective Tissue Diseases). They therefore carried out
another study on the prevalence of rheumatoid arthritis and appendicitis in a
Northern Finland birth cohort. The frequencies of RA and appendicitis among the
patients with schizophrenia (n = 76), those with other psychiatric disorders (n = 438)
and the control group without a psychiatric diagnosis (n = 10503) were similar. The
results of the initial study could therefore not be confirmed, but the low number of

schizophrenic patients limited the generalisability of the findings.

In summary, the available evidence suggests lower rates of appendicitis in people
with schizophrenia compared to normal controls. But the reasons for the lower rates
are unclear and, for example, underreporting due to decreased pain sensitivity can

not be ruled out.

4.6.3 Gastric ulcer

The incidence of peptic ulcer in mentally ill patients has been reported in a
controversial manner as well. Investigating the hypothesis that schizophrenia is a
biochemical disorder, Hinterhuber and Lochenegg 1975 found a 2.69% incidence of
gastric ulcers in 668 male schizophrenic patients in contrast to the average rate of
10% in the general population reported in the literature. Hinterhuber and Hochenegg
speculated that an altered hypothalamic stress response might explain the low

incidence of gastric ulcers in schizophrenic patients.
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In contrast to their findings Hussar 1968 surveyed 1275 autopsy protocols of
schizophrenic patients. The incidence of healed and active ulcers was 6% which was
within the range of reported incidence rates in the general population. Viskum 1975
investigated the inverse relationship — the incidence of psychoses in patients with
ulcers. There was an excess of patients with neuroses and psychopathy among

patients with ulcers. This old literature appears to be inconclusive.

4.6.4 Acute intermittent porphyria

Acute intermittent porphyria is a hereditary deficiency of porphyrin metabolism in
which the main metabolic effect is caused by a decrease in porphobilinogen
deaminase activity. Stimulated by some old studies showing a high prevalence of
acute intermittent porphyria in psychiatric populations Kaelbling et al. 1961, Tishler et
al. 1985), Jara-Prado et al. 2000 evaluated 300 psychiatric patients and 150 control
subjects in Mexico. There was no difference between psychiatric patients and

controls.

4.6.5 Irritable bowel syndrome

The prevalence of irritable bowel syndrome (IBS), a functional gastrointestinal
disorder, has been reported to be 10-22% in the general population, with a slight
predominance in women (Drossman 1994). Patients seeking medical attention for
IBS may have a comorbid psychiatric condition, mainly depression, in 70-90% of the
cases. Only a few studies have considered the prevalence of IBS in psychiatric

patients.

Gupta et al. 1997 compared 47 patients with schizophrenia to 40 age-matched
controls. 19% of the patients with schizophrenia met the criteria for IBS in contrast to
2.5% of the control group. The authors pointed out that people with schizophrenia
rarely complain about gastrointestinal symptoms until specifically asked. Therefore
prior to starting antipsychotic treatment, psychiatrists should inquire about
gastrointestinal problems so that side effects can be differentiated from prior existing

conditions.

4.6.6 Cancers of the digestive system

The following tables provide a summary of the prevalence of cancers of the digestive

tract among schizophrenic patients that were derived from the population-based
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studies on cancer in the chapter Neoplasms. The data are very heterogeneous, with
most studies showing no statistically significant differences between groups and a
few studies showing increased or decreased rates of specific gastrointestinal
cancers. This research suffers from limited statistical power, and its results are

inconclusive.

Table 4: Cancer of the digestive tract in general

Study Country |Number of | Control group Incidence rate for
schizophrenic cancer of the
patients digestive tract in

patients with
schizophrenia

Mortensen 1989 Denmark |6152 General population [ IRR:

Men: 2956 of Denmark Men: 0.93 n.s.
Women: 3196 Women: 1.16 s.

Mortensen 1994 Denmark | 9156 General population | SIR:

Men: 5658 of Denmark Men: 0,53 s.
Women: 3498 Women: 0.98 n.s.

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, s. = statistically significant,, SIR = standardized incidence rate
SIR, IRR < 1 = decreased incidence; SIR, IRR > 1 = increased incidence

Table 5: Cancer of the oesophagus

Study Country |Number of | Control group Incidence rate for
schizophrenic oesophagus
patients cancer in patients

with schizophrenia

Mortensen 1989 Denmark {6152 General population | IRR:

Men: 2956 of Denmark Men: 1.18 n.s.
Women: 3196 Women: 1.21 n.s.
Lichtermann et al. 2001 Finland |26996 General population |SIR: 1.10 n.s.
of Finland
Dalton et al. 2005 Denmark | 22766 General population | SIR:
Men: 13023 of Denmark Men : 2.28 s.
Women: 9743 Women: 1.62 s.
Goldacre et al. 2005 England |9649 600000  hospital [ RR: 1.61 s.
patients in the
Oxford Health
Region

Barak et al. 2005 Israel 3226 General Jewish |SIR: 1.89 n.s.

population of Israel

IRR = incidence rate ratio (observed/expected no of cases standardised for age and sex), n.s. = not
statistically significant, RR = relative risk, s. = statistically significant, SIR = standardized incidence
rate,

RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

Table 6: Cancer of the stomach

Study Country |Number of | Control group Incidence rate for
schizophrenic stomach cancer in
patients patients with
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schizophrenia

Mortensen 1989 Denmark {6152 General population | IRR:
Men: 2956 of Denmark Men: 1.20 n.s.
Women: 3196 Women: 1.26 n.s.
Lawrence et al. 2000 Western (172932 patients | General population|RR:
Australia |with various | of Western | Men: 0.86 n.s.
psychiatric Australia Women: 0.80 n.s.
disorders
(number of men
and women
unknown)
Dalton et al. 2005 Denmark | 22766 General population | SIR:
Men: 13023 of Denmark Men : 1.13 n.s.
Women: 9743 Women: 0.80 n.s.
Goldacre et al. 2005 England |9649 600000  hospital | RR: 0.84 n.s.
patients in the
Oxford Health
Region
Barak et al. 2005 Israel 3226 General Jewish|SIR: 0.35 n.s.

population of Israel

IRR = incidence rate ratio (observed/expected no of cases standardised for age and sex) , n.s. = not
statistically significant, RR = relative risk, s = statistically significant, SIR = standardized incidence
rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

Table 7: Cancer of the colon

Study Country |Number of Control group Incidence rate for
schizophrenic colon cancer in
patients patients with

schizophrenia

Mortensen 1989 Denmark |6152 General population |IRR:

Men: 2956 of Denmark Men: 0.81 n.s.
Women: 3196 Women: 1.07 n.s.
Lawrence et al. 2000 Western |172932 patients |General population | RR:
Australia |with various of Western Men: 0.88 n.s.
psychiatric Australia Women: 0.97 n.s.
disorders
(number of
menand women
unknown)
Lichtermann et al. 2001 Finland |26996 General population | SIR: 0.86 n.s.
of Finland
Dalton et al. 2005 Denmark | 22766 General population | SIR:
Men: 13023 of Denmark Men : 0.93 n.s.
Women: 9743 Women: 0.96 n.s.
Goldacre et al. 2005 England |9649 600000 hospital RR:0.72 n.s.
patients in the
Oxford Health
Region
Barak et al. 2005 Israel 3226 General Jewish SIR: 0.66 n.s.

population of Israel

IRR = incidence rate ratio (observed/expected no of cases standardised for age and sex), n.s. = not

statistically significant, RR = relative risk, s. = statistically significant, SIR = standardized cancer

incidence rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

Table 8: Cancer of the rectum

Study

Country

Number of
schizophrenic
patients

Control group

Incidence rate for
rectum cancer in
patients with
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schizophrenia

Mortensen 1989 Denmark {6152 General population | IRR:
Men: 2956 of Denmark Men: 0.81 n.s.
Women: 3196 Women: 1.07 n.s.
Lawrence et al. 2000 Western (172932 patients | General population|RR:
Australia |with various | of Western | Men: 0.88 n.s.
psychiatric Australia Women: 0.97 n.s.
disorders
(number of men
and women
unknown)
Lichtermann et al. 2001 Finland |26996 General population |SIR: 0.35 s.
of Finland
Dalton et al. 2005 Denmark | 22766 General population | SIR:
Men: 13023 of Denmark Men : 0.62 s.
Women: 9743 Women: 1.22 n.s.
Goldacre et al. 2005 England |9649 600000  hospital [ RR : 0.57 s.
patients in the
Oxford Health
Region
Barak et al. 2005 Israel 3226 General Jewish|SIR: 0.19 n.s.

population of Israel

IRR = incidence rate ratio observed/expected no of cases standardised for age and sex), n.s. = not
statistically significant,, RR = relative risk, s = statistically significant, SIR = standardized incidence
rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

Table 9: Cancer of the biliary tract

Study Country |Number of | Control group Incidence rate for
schizophrenic cancer of the
patients biliary tract in

patients with
schizophrenia

Mortensen 1989 Denmark {6152 General population | IRR:

Men: 2956 of Denmark Men: 1.60 n.s.
Women: 3196 Women: 1.32 n.s.
Lichtermann et al. 2001 Finland |26996 General population | SIR: 2.07 s.
of Finland
Barak et al. 2005 Israel 3226 General Jewish|SIR: 1.17 n.s.

population of Israel

IRR = incidence rate ratio (observed/expected no of cases standardised for age and sex), n.s. = not
statistically significant, s = statistically significant, SIR = standardized incidence rate,
SIR, IRR < 1 = decreased incidence; SIR, IRR > 1 = increased incidence

Table 10: Cancer of the liver

Study Country |Number of | Control group Incidence rate for
schizophrenic liver cancer in
patients patients with

schizophrenia

Mortensen 1989 Denmark |6152 General population [ IRR:

Men: 2956 of Denmark Men: 0.82 n.s.
Women: 3196 Women: 1.11 n.s.
Lichtermann et al. 2001 Finland |26996 General population |SIR: 1.55 n.s.
of Finland

Dalton et al. 2005 Denmark | 22766 General population | SIR:

Men: 13023 of Denmark Men : 1.17 n.s.
Women: 9743 Women: 0.99 n.s.
Goldacre et al. 2005 England |9649 600000  hospital [ RR : 1.33 n.s.

patients in the
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Oxford
Region

Health

IRR = incidence rate ratio (observed/expected no of cases standardised for age and sex), n.s. = not
statistically significant, RR = relative risk, SIR = standardized incidence rate,
RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

Table 11: Cancer of the pancreas

Study Country |Number of | Control group Incidence rate for
schizophrenic pancreas cancer in
patients patients with

schizophrenia

Mortensen 1989 Denmark |6152 General population | IRR:

Men: 2956 of Denmark Men: 0.64 n.s.
Women: 3196 Women: 1.59 n.s.

Mortensen 1994 Denmark |9156 General population | SIR:

Men: 5658 of Denmark Men: 1.22 n.s.
Women: 3498 Women: 0.00 n.s.
Lawrence et al. 2000 Western (172932 patients | General population|RR:
Australia |with various | of Western|Men: 1.30 n.s.
psychiatric Australia Women: 1.12 n.s.
disorders
(number of
menand women
unknown)
Lichtermann et al. 2001 Finland |26996 General population |SIR: 1.16 n.s.
of Finland
Dalton et al. 2005 Denmark | 22766 General population | SIR:
Men: 13023 of Denmark Men : 0.77 n.s.
Women: 9743 Women: 0.64 n.s.
Goldacre et al. 2005 England |9649 600000  hospital [RR: 0.90 n.s.
patients in the
Oxford Health
Region

IRR = incidence rate ratio (observed/expected no of cases standardised for age and sex), n.s. = not
statistically significant, RR = relative risk, SIR = standardized incidence rate,
RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

4.6.7 Miscellaneous
Finally, the results of a number of small single studies on miscellaneous topics will be

briefly summarised in the following.

Cadalbert et al. 1970 reported three case reports of psychiatric patients with

functional megacolon.

1970

postgasterectomy patients who continued to complain of abdominal pain in the

Kaplan et al. reported a high incidence of schizophrenia among

absence of demonstrable organic pathology. The study was small.
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A hypothesis paper by Kroll 2001 speculated on non-hepatocellular liver dysfunction
as a predisposing factor in the pathogenesis of schizophrenia. A study on pain
insensitivity by Rosenthal et al. 1990 was added to the chapter Diseases of the
Nervous System, and studies on the association between schizophrenia and
hepatitis are reviewed in the chapter Virus Diseases. Finally, some reports that
focussed solely on side-effects of clozapine (weight gain, constipation and increase
of hepatic enzymes) and chlorpromazine (hepatotoxicity) (Weinreb et al. 1978) are

beyond the scope of the review and are therefore not summarised here.
Although the association between schizophrenia and a number of digestive system

disorders has been investigated in epidemiological studies, none of the results can

be considered conclusive.
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4.7 Stomatognathic diseases
The MEDLINE search on Stomatognathic Diseases yielded 141 hits. Ten reports

were ordered and nine of them were included.

4.7.1 Oral dyskinesia

Pryce and Edwards 1966 surveyed 121 female schizophrenic patients on the
prevalence of abnormal movements in any part of the body associated with
phenothiazine treatment. They suggested that oral dyskinesia observed in elderly

schizophrenic women may be associated with a high total intake of phenothiazines.

4.7.2 Dental disease

Thomas et al. 1996 evaluated the oral health status of 249 chronic schizophrenic
patients. They found that inpatients had greater amounts of dental disease than
outpatients. The extent of dental disease was directly related to intensity of
schizophrenia, the magnitude of negative symptoms associated with schizophrenia,

the length of hospitalization and the dose of chloropromazine.

Velasco et al. 1997 assessed the dental health status of 565 institutionalized
psychiatric patients (62% with a diagnosis of schizophrenia) in Spain. All patients
were taking psychotropic medication. The mean number of caries decayed teeth was
7.9, of missing teeth 17.0 and of filled teeth 0.0. The Decayed, Missing and Filled
Teeth score (DMFT) increased significantly with age and length of hospitalization.
Female and demented patients had significantly higher DMFT scores. The authors
concluded that institutionalized patients with mental illness in Spain have extensive

untreated dental disease.

Kenkre and Spadigam 2000 evaluated the prevalence of caries, the oral hygiene
status and periodontal health and treatment needs in 153 institutionalized psychiatric
patients (63% with schizophrenia) in Goa, India. None of the edentulous patients had
dentures, 5% had been referred to emergency dental care during their period of
institutionalization. 12% were caries-free, 88% were in need of conservative dental
treatment. 5.4% reported a healthy periodontium whereas 16.27% required complex
periodontal therapy. The authors recommended providing oral health services on a

regular basis for this marginalized patient population.
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Lewis et al. 2001 quantified the oral health status of 326 hospitalized psychiatric
patients (23% with a diagnosis of schizophrenia) in South Wales. The mean age of
the patients was 71.1. 63% percent were edentulous. The mean DMFT score was
19.1, compared with the DMFT of the general population, the decay level was similar,
but the study population had fewer filled teeth and more missing teeth. The authors
concluded that the oral hygiene of the study population was poor and that there were
treatment needs mainly for scaling and polishing. There were no significant

differences between the subgroups of the study population.

Another report by Friedlander and Marder 2002 was on the importance of special
attention to and empathy with schizophrenic patients by dentists. Schizophrenia
impairs the patient’s ability to plan and perform oral hygiene procedures, and some
antipsychotic medications have adverse orofacial effects such as xerostomia. It is
recommended that dentists be familiar with the disease schizophrenia so that

adequate cooperation between dentist, patient and psychiatrist is possible.

McCreadie et al. 2004 examined the dental health of 428 community dwelling people
with schizophrenia and compared the results with those of the UK general
population. Significantly more patients were edentate (3-39% vs. 1-20%) and fewer
had more than 20 teeth (70% vs. 83%). More patients had last visited the dentist
because of trouble with their teeth, fewer had visited for a check-up. Fewer patients
cleaned their teeth daily. The authors recommended that community mental health

teams should encourage them to attend their community dentist regularly.

Tang et al. 2004 examined the oral health status of 91 Chinese psychiatric patients
(80.2% with a diagnosis of schizophrenia) in Hong Kong. The mean age was 44.7.
Malocclusion was found in 79.1% of patients. The mean number of missing teeth was
9.5. Dental caries was found in 75.3% of patients. Older age and length of illness
were significantly associated with poor dental health, and the oral health of chronic

psychiatric patients was considerably worse than that of the general population.

In summary, various studies around the world have demonstrated a poor dental

status of people with schizophrenia.
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4.7.3 Temporomandibular disorders

Velasco-Ortega et al. 2005 investigated the prevalence of temporomandibular
disorders (TMD) in 50 schizophrenic patients from the Psychiatric Unit at the Virgen
Macarena Universitary Hospital of Seville compared with 50 control patients from the
School of Dentistry of Seville. 32% of schizophrenic patients showed symptoms of
TMD, clicking (24%) and self-correcting blocking (8%), compared with 8% (sounds)
of control patients. The authors concluded that schizophrenic patients constitute a
high risk population for TMD, because they showed a higher prevalence and severity
of TMD.
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4.8 Respiratory Tract Diseases

The MEDLINE search on Respiratory Tract Diseases yielded 313 hits. 19 reports
were ordered and seven of them were included. 11 reports were added by cross-

referencing.

4.8.1 Respiratory health: Asthma, bronchitis, upper respiratory tract infections,
emphysema, pneumonia, COPD

Chafetz et al. 2005 examined the health conditions of 271 patients with
schizophrenia or schizoaffective disorder (SAD) compared with 510 patients with
other psychiatric diagnoses from short-term residential treatment facilities in San
Francisco. 10% of the patients with schizophrenia or SAD had asthma vs. 9.8% of
the comparison group. 6.6% had bronchitis or upper respiratory infections (URI) vs.
6.5. A significantly higher prevalence was found for emphysema or COPD (4.1% vs.
1.8%).

Lawrence et al. 2001 screened 3368 schizophrenic male patients and 1674 female
schizophrenic patients in Western Australia for selected health conditions. They
found a first-time hospitalisation rate ratio for pneumonia of 1.23 (n.s.) in males and
1.19 (n.s. in females; the rate ratio for COPD was 1.14 in males and 1.12 (n.s.) in

females. The rate ratio for asthma was 0.49 (s in males and 0.93 (n.s.) in females.

In Filik et al. 2006 the risks of reporting respiratory symptoms, namely
breathlessness, phlegm production and wheeze were significantly higher in people
with schizophrenia than in a national sample in the UK. Compared with figures
reported in the Health Survey for England 1995, lung function was greatly impaired in
patients with schizophrenia. Using FEV1 (forced expiratory volume), the key measure
of lung function, 89.6% of the patients had a lung function less than predicted
compared with 47% of healthy men and women. Moreover, 41.9% of the patients
could be categorized as outside the normal range, exhibiting low lung function,
compared with 9% of the healthy population. The results for the FVC (forced vital
capacity) were similar (52.1% had low FVC compared with 6% of the healthy

population). In summary, the studies support increased rates of respiratory tract
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problems in schizophrenia. But given the high rates of smoking in schizophrenia,

further studies would be welcome to provide a more complete picture of the problem.

4.8.3 Cancers of the respiratory tract

Tables 12 — 15 provide a summary of the cancer studies summarised in the chapter
Neoplasms that reported on cancers of the respiratory tract. The results are very
heterogeneous, showing differences between studies in regard to gender and

direction of the effect (increased or decreased risk).

Table 12: Cancer of the respiratory tract

Study Country |Number of | Control group Incidence rate for
schizophrenic lung cancer in
patients patients with

schizophrenia

Mortensen 1989 Denmark |6152 General population | IRR:

Men: 2956 of Denmark Men: 0.35, s.
Women: 3196 Women: 0.53; s.

Mortensen 1994 Denmark |9156 General population | SIR:

Men: 5658 of Denmark Men: 0,60, n.s.
Women: 3498 Women: 1.18, n.s.

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, s. = statistically significant, SIR = standardized incidence rate,
SIR, IRR < 1 = decreased incidence; SIR, IRR > 1 = increased incidence

Table 13: Lung cancer

Study Country |Number of Control group Incidence rate for
schizophrenic lung cancer in
patients patients with

schizophrenia

Mortensen 1989 Denmark {6152 General population |IRR:

Men: 2956 of Denmark Men: 0.34, s.
Women: 3196 Women: 0.29, s.

Mortensen 1994 Denmark |9156 General population | SIR:

Men: 5658 of Denmark Men: 0,62, n.s.
Women: 3498 Women: 1.02, n.s.
Lawrence et al. 2003 Western |172932 patients |General population |RR:
Australia |with various of Western Men: 1.10, n.s.
psychiatric Australia Women: 1.10, n.s.
disorders
(number of men
and women
unknown)
Lichtermann et al. 2001 Finland |26996 General population |SIR: 2.17, s.
of Finland

Grinshpoon et al. 2005 Israel 26518 number of | General population | SIR:
men and women |of Israel Men: 1.38, s.
not given) Women: 0.85, n.s.

Dalton et al. 2005 Denmark | 22766 General population | SIR:

Men: 13023 of Denmark Men : 0.82, n.s.
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Women: 9743 Women: 1.17, n.s.

Goldacre et al. 2005) England |9649 600000 hospital RR:1.18, n.s.
patients in the
Oxford Health
Region

Barak et al. 2005 Israel 3226 General Jewish SIR: 0.65, n.s.
population of Israel

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, RR = relative risk, s. = statistically significant, SIR = standardized incidence
rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

Table 14: Larynx cancer

Study Country |Number of Control group Incidence rate for
schizophrenic larynx cancer in
patients patients with

schizophrenia

Mortensen 1989 Denmark {6152 General population |IRR:
men: 2956 of Denmark Men: 0.25, s.
women: 3196 Women: 1.76, n.s.

Lichtermann et al. 2001 Finland |26996 General population | SIR: 0.94, n.s.

of Finland
Dalton et al. 2005 Denmark | 22766 General population | SIR:
Men: 13023 of Denmark Men : 0.56, n.s.
Women: 9743 Women: 0.39, n.s.
Goldacre et al. 2005 England |9649 600000 hospital RR:1.09, n.s.
patients in the
Oxford Health
Region

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex) n.s. =
not statistically significant, RR = relative risk, s. = statistically significant, SIR = standardized incidence
rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 =increased incidence

Table 15: Pharyngeal cancer

Study Country |Number of Control group Incidence rate for
schizophrenic larynx cancer in
patients patients with

schizophrenia

Lichtermann et al. 2001 Finland |26996 General population | SIR: 2,60, s.

of Finland
Goldacre et al. 2005 England |9649 600000 hospital RR:0.95, n.s.
patients in the
Oxford Health
Region

n.s. = not statistically significant, RR = relative risk, s. = statistically significant, SIR = standardized
cancer incidence rate (observed/expected no of cases standardised for age and sex)
RR, SIR < 1 = decreased incidence; RR, SIR > 1 = increased incidence
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4.9 Otorhinolaryngologic diseases

The MEDLINE search on Otorhinolaryngologic Diseases yielded 169 hits. 12 reports

were ordered, of which four were included.

4.9.1 Middle Ear Disease

Mason and Winton 1995 investigated the rates of middle ear disease in patients with
schizophrenia compared with rates in non-psychiatric controls. The relative risk of
middle ear disease in schizophrenia was 1.92 (s.). The authors discussed whether
middle ear disease may be an aetiological factor in some cases of schizophrenia.
The association was even stronger when the middle ear disease predated the onset
of schizophrenia and when cases with a genetic loading for schizophrenia were
excluded. Mason and Winton propose two speculative mechanisms for the
association: 1) the overlying temporal lobe may be damaged by a local inflammation
within the middle ear and 2) deafness may predispose to the development of
psychotic symptoms by the processes of social isolation, sensory deprivation and
interference with attention, perception and communication processes (Cooper 1976).
However, the study had some methodological problems: no control for social class,
lack of operationalized criteria for the diagnosis of schizophrenia and the diagnosis of

ear disease, no control for nosocomial factors.

4.9.2 Vestibular Response Abnormalities

Levy et al. 1983 also speculated that vestibular response abnormalities may be
aetiological factors for schizophrenia. They reviewed studies made between 1921
and 1980 and concluded that earlier findings overestimated the role of vestibular
disease in schizophrenic patients due to experimental artifacts. Nevertheless they
support the hypothesis that abnormalities of the vestibular system may be one

aetiological factor out of numerous in schizophrenia.

4.9.3 Deafness

Cooper 1976 reviewed the literature for the relationship between deafness and
psychiatric disorders. He found that the prevalence of schizophrenia in the
prelingually deaf is similar to that found in the normal population, but the hard of

hearing are over-represented among samples of patients suffering from paranoid
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psychosis in later life. Deafness is a social stigma and it is clear that it can influence
the personality. He suggested that predisposed individuals with hearing impairment
may have misperception of auditory stimuli and may develop inappropriate
associations and give unexpected or bizarre answers. Cooper concluded that
deafness may have an aetiological significance for schizophrenia when it occurs at

early age and when it has a long duration and severity.

In a large cohort study (David et al. 1995) of 50,000 male Swedish conscripts linked
to the Swedish National Register of Psychiatric Care, the schizophrenia rate among
patients with severe hearing loss was 1.81 (s).They concluded that hearing
impairment increases the risk of schizophrenia by 80% and that it may represent a

potentially avoidable aetiological factor.
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4.10 Diseases of the Nervous System

The MEDLINE search on Diseases of the Nervous System yielded 15170 hits. Many
of the articles were on the neurologic side-effects of antipsychotic drugs rather than
neurologic comorbidities of schizophrenia in the proper sense (see below).
Furthermore, when reviewed this area the MeSH term of schizophrenia with the term
Diseases of the Nervous System were not simply combined, but rather with the
single categories summarised under Diseases of the Nervous System. This
procedure led to double counting of many studies. Otherwise, the total number of hits
would have been 7,500. Nevertheless, only 31 relevant reports were ordered. Five
reports were added by cross-referencing. The following subheadings are the

respective subcategories under Diseases of the Nervous System.

4.10.1 Folate status

Muntjewerff and Blom 2005 reviewed the published case-control studies on folate
levels in the population of patients with schizophrenia and found that none of the 7
case-control studies included in this review (325 cases and 560 control subjects in
all) explicitly reported on all critical factors in the assessment of folate. In addition,
only three studies found lower plasma folate levels more frequently in patients with
schizophrenia compared to controls. Further research on this topic is required to

clarify the relationship between folate status and schizophrenia.

4.10.2 Autoimmune diseases of the nervous system yielded 122 hits.

4.10.2.1 Multiple sclerosis

Two reports by Templer and colleagues examined the geographical similarity of
multiple sclerosis and schizophrenia rates.

In 1985 Templer et al. 1985 found that the 10 states in the USA with the highest
schizophrenia rates had significantly higher multiple sclerosis rates than the states
with the lowest schizophrenia rate.

In 1988, Templer et al. 1988 repeated the same study in 17 Italian districts and found
a statistically significant correlation between rates of multiple sclerosis and
schizophrenia with a correlation coefficient of 0.81. They suggested common
properties and common aetiologies for explaining the similar geographical

distributions: both diseases are chronic and are familial disorders that begin in early
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adult life and run in irregular course. The possibility of a slow virus infection has been

suggested for both.

4.10.2.2 Myasthenia gravis

An early review by Gittleson and Richardson 1973 found that myasthenia gravis and
schizophrenia rarely occur in the same patient and suggested a possible mutual
antagonism of both diseases. These findings were commented on in two case
reports by Dorrell 1973 and Burkitt and Khan 1973 which were interpreted to imply

that myasthenia gravis can cause schizophrenic reactions.

Steiner and Abramsky 1989 discussed an autoimmune hypothesis of schizophrenia.
An anti-receptor antibody-mediated hypothesis of schizophrenia has not yet been
proven; further research into the possible role of the immune system in the

pathogenesis of schizophrenia is warranted.

4.10.3 Autonomic nervous system diseases yielded 28 hits. None was relevant.

4.10.4 Central nervous system diseases (brain diseases, CNS infections,
encephalomyelitis, high pressure neurological syndrome, meningitis, movement

disorders, ocular motility disorders, pneumocephalus, spinal cord diseases):

4.10.4.1 Brain diseases yielded 4538 hits.

4.10.4.1.1 Epilepsy

Epilepsy can clearly be associated with schizophrenia-like symptoms (for review see
Sachdev 1998 and Taylor 2003). For example, in a recent Danish population-based
study by Qin et al. 2005 the relative risk of schizophrenia in people with a history of
epilepsy was significantly elevated (relative risk 2.48). But there is only very limited
evidence on the inverse direction, i.e. indicating how many people with schizophrenia
suffer from epilepsy (Baldwin 1979, Casadebaig 1997). Such studies may be
worthwhile, as there may be a genetic link between both diseases (Qin et al. 2005).
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4.10.4.1.2 Hydrocephalus

A comment by Dewan and Bick 1985 discussed the possible aetiological link
between normal pressure hydrocephalus and psychiatric disorders. They quoted
previous studies (Nyback et al. 1982, Oxenstierna et al. 1984) which showed that
some schizophrenic patients have ventricular enlargement or abnormal cerebrospinal

fluid circulation.

4.10.4.2 Central nervous system infections yielded 147 hits.

A survey by King et al. 1985 investigated the antibody titres of eight neurotropic
viruses in 450 psychiatric inpatients and 143 controls. They observed low antibody
titres for some of the viruses in psychiatric patients, which they explain by an
impaired immune response. Other reports (Conejero-Goldberg et al. 2003, Lycke et
al. 1974, Pelissolo 1997, Torrey and Peterson 1973) also attempted to support the
hypothesis of a viral genesis of schizophrenia. None of them was able to prove the
increased prevalence of any virus, and more research on the role of viruses is

warranted.

4.10.4.3 Encephalomyelitis yielded 15 hits. None was relevant.

4.10.4.4 High pressure neurological syndrome yielded 1 hit, which was not

relevant.

4.10.4.5 Meningitis yielded 24 hits. None was relevant.

4.10.4.6 Movement disorders yielded 1099 hits.

Most of the publications identified were on the well known extrapyramidal side-effects
(EPS) of antipsychotic drugs rather than on neurologic comorbidities proper. A
complete review of these side-effects (dystonia, akathisia, parkinsonism, dyskinesia
and neuroleptic malignant syndrome) would go beyond the scope of this manuscript.
Nevertheless, the prevalence of acute extrapyramidal symptoms has been reported
to span a wide range from 2% to 90% (Casey et al. 1993). The risk of developing
extrapyramidal side-effects depends strongly on patients, drugs and time. For
example, elderly patients are much more sensitive to EPS than younger patients.

Also, the main advantage of the second generation (“atypical’) antipsychotics is a low
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propensity to induce EPS, at least compared to high potency conventional
antipsychotics (Leucht et al. 1999). But so-called low-potency conventional
antipsychotics such as chlorpromazine are also known to have a relatively low risk of
inducing acute EPS. Furthermore, the occurrence of acute extrapyramidal side-
effects is dose dependent. The most serious long-term extrapyramidal side-effect is
tardive dyskinesia. In a review, annual cumulative incidence rates of tardive
dyskinesia have been estimated to be 3%-5% in young adults treated with
conventional antipsychotics and to reach 20-25% after 5 years (Sachdev 2000). The
one year incidence under treatment with second generation antipsychotics appears
to be much lower (Correll et al. 2004). Please note that it is also well established that
drug-naive patients with schizophrenia often show motor symptoms (Fenton 2000,
Wolff and O'Driscoll 1999). In a review of 14 studies Fenton estimated a prevalence
of spontaneous dyskinesia of 4% in first-episode patients, 12% for patients who had
been ill several years but were under the age of 30, 25% for those between 30 and

50 years of age and 40% for those aged 60 years or older (Fenton 2000).

4.10.4.7 Ocular motility disorders yielded 68 hits. None was relevant.

4.10.4.8 Pneumocephalus yielded no hit.

4.10.4.9 Spinal cord diseases yielded 58 hits. There were no relevant reports.
4.10.5 Chronobiology disorders yielded 2 hits. None was relevant.

4.10.6 Cranial nerve diseases yielded 87 hits. None was relevant.

4.10.7 Demyelinating diseases yielded 145 hits.

4.10.7.1 Metachromatic Leukodystrophy

One report by Galbraith et al. 1989 was on the prevalence of metachromatic
leukodystrophy (MLD) in psychiatric patients. Metachromatic leukodystrophy is a rare
inherited neurodegenerative disease and is caused by a deficiency of the enzyme

sulfatide sulfatase, also known as aryl sulfatase A (ASA). The disease may present

as a schizophrenic-like psychosis. No case of MLD in schizophrenia was observed.
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4.10.7.1.1 Arylsulfatase A (ASA) activity

Shah and Greenberg 1992 measured the activity of ASA in adult psychiatric patients
and in normal volunteers using nitrocatechol sulfate (ASA-NCS) and cerebroside
sulfate (ASA-CS) as substrates. They found low levels of ASA-CS activity in a
significantly large number of adult psychiatric patients with varying psychiatric
manifestations. They speculated that psychiatric patients may be asymptomatic
heterozygote carriers of the sulfatidase defect and that behavioural and functional
disturbances in these patients may at least in part be related to sulfatidase
deficiency. The significance of the ASA-NCS abnormality in psychiatric patients is

unclear.

Alvarez et al. 1995 also found low ASA activity in 6 out of 23 patients with
presumable schizophrenia; five of them had a clinical history of schizophrenic
symptoms. They speculated that the schizophrenic symptoms in these patients may
be due to the enzyme deficiency. They concluded that patients with suspected

schizophrenia should be screened for the enzyme in order to identify cases of MLD.

4.10.7.2 Amyotrophic lateral sclerosis

Two reports (Howland 1990, Yase et al. 1972) were on Amyotrophic lateral sclerosis
(AML) and found that schizophrenia-like disorders can be observed during the course
of AML.

4.10.8 Nervous system malformations yielded 44 hits.
None was considered to be relevant here, but some were added to the chapter of
Female Genital Diseases and Pregnancy Complications or Congenital, Hereditary,

and Neonatal Diseases and Abnormalities.
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4.10.9 Nervous system neoplasms yielded 123 hits.
There were no relevant studies, because there were no studies that especially

focused on nervous system cancers.
The following table provides a summary on the prevalence of brain cancer among
schizophrenic patients that was derived from the population-based studies on cancer

in the chapter Neoplasms. The results are inconclusive.

Table 16: Brain cancer

Study Country |Number of Control group Incidence rate for
schizophrenic brain cancer in
patients patients with

schizophrenia

Mortensen 1989 Denmark |6152 General population |IRR:

Men: 2956 of Denmark Men: 0.69, n.s.
Women: 3196 Women: 1.50, n.s.

Lawrence et al. 2000 Western |172932 patients |General population |RR:

Australia |with various of Western Men: 2.43, s.
psychiatric Australia Women: 2.15, s.
disorders
(number of men
and women
unknown)

Grinshpoon et al. 2005 Israel 26518 (number of | General population | SIR:
men and women |of Israel Men: 0.56, s.
not given) Women: 0.94, n.s.

Dalton et al. 2005 Denmark | 22766 General population | SIR:

Men: 13023 of Denmark Men : 0.74, n.s.
Women: 9743 Women: 0.78, n.s.
Goldacre et al. 2005 England |9649 600000 hospital Brain (malignant)
patients in the RR:0.74, n.s.
Oxford Health Brain (benign)
Region RR:1.32, n.s.

Barak et al. 2005 Israel 3226 General Jewish SIR: 0.20, n.s.

population of Israel

IRR = incidence rate ratio (observed/expected no of cases standardised for age and sex), n.s. = not
statistically significant, RR = relative risk s. = statistically significant, SIR = standardized incidence

rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

4.10.10 Neurocutaneous syndrome yielded 9 hits. None was relevant.

4.10.11 Neurodegenerative diseases yielded 962 hits.

4.10.11.1 Alzheimer’s disease

Three

schizophrenia.
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Prohovnik et al. 1993 reviewed the consecutive neuropathologic records of 544
patients with schizophrenia who were chronically hospitalized in New York State
mental institutions. The prevalence of neuropathologic diagnoses consistent with
Alzheimer’s disease was 28%. This prevalence rate was considerably higher than
that estimated for the general population. When evaluated against age of death, AD
findings in schizophrenia rose monotonely from under 5% below age 60 to 50% at
age 90 and over. The authors speculated that chronic neuroleptic treatment may play
a role in the development of Alzheimer's disease. The pathophysiological

mechanisms of this association remain to be elucidated.

White and Cummings 1996 examined pathophysiological analogies between
schizophrenia and Alzheimer’'s disease and observed a dysfunction of the limbic
system and disturbances in the dopamine/acetylcholin axis in both schizophrenia and
AD.

Murphy, Jr. et al. 1998 made a retrospective chart review of 51 patients over 55
years on the prevalence of AD in patients with schizophrenia. Only one patient met
the neuropathologic criteria for AD, resulting in a frequency of 2%, a lower
prevalence when compared to the rate of 2.4% in non-psychiatric patients over 65. In
contrast to previous reports, Murphy and colleagues concluded that the frequency of
Alzheimer’s disease may be equal to or less than that in the general population.

Further research on this issue is warranted.

4.10.11.2 Parkinsonism

Lawrence et al. 2001 screened 260 male schizophrenic patients and 255 female
schizophrenic patients in Western Australia from 1980 to 1998. They found a first-
time hospitalisation rate ratio for Parkinson’s disease of 6.53 (n.s.) in male and of

7.78 (n.s.) in female patients.

4.10.12 Neurologic manifestations yielded 5020 hits.
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4.10.12.1 Altered pain perception

Most of the relevant studies were on altered pain perception in patients with
schizophrenia (Blumensohn et al. 2002, Davis et al. 1982, Rosenthal et al. 1990,
Torrey 1979). The description of this phenomenon has a long history and was
already described by Bleuler in 1911 and by Kraepelin in 1919 (quoted from Dworkin
1994). A number of impressive case reports on changes in pain responsiveness are
available. Singh et al. 2006 recently reviewed the literature on this topic and, in
addition to multiple case reports and experimental studies, presented 10 studies with
a somewhat more epidemiological approach (Ballenger et al. 1979, Delaplaine et al.
1978, Goldfarb 1958, Hussar 1965, Lieberman 1955, Marchand Walter 1955,
Marchand Walter et al. 1959, Torrey 1979, Varsamis and Adamson 1976, Watson et
al. 1981). The proportion of schizophrenic patients without pain in the different
studies was from 37 % (Marchand Walter et al. 1959) to 91% (Torrey 1979). They
suggested that pain insensitivity is a trait rather than a state marker for

schizophrenia.

Although at first glance there seems to be convincing evidence supporting this
finding, two reviews came up with somewhat more critical conclusions (Dworkin
1994, and Lautenbacher and Krieg 1994). Although these authors also agreed that
an extensive and diverse literature supports the hypothesis that many individuals with
schizophrenia are less sensitive to pain than normal individuals, they critizised the
fact that most of the experimental studies suffered from a number of methodological
short comings and that some of them showed conflicting findings. Lautenbacher and
Krieg 1994  concluded that instead of speaking of hypalgesic changes in
schizophrenia, the findings may also be explained by rather general disturbances in
somatosensation or perception. Dworkin 1994 concluded that the available research
had provided neither a satisfactory characterization nor a satisfactory explanation of

pain insensitivity in schizophrenia.

The following five hypotheses for the pain insensitivity of people with schizophrenia
have been suggested by Jakubaschk and Boker 1991. It is:

- an expression of motorial inability to react

- aconsequence of a disorder of consciousness

- an analgetic effect of neuroleptic drugs
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- a basic deficit in schizophrenia

- aresult of a disturbed psycho-physiological development.

Watson et al. 1981 quoted other possible explanations for this phenomenon, namely:
a lack of appreciation of or responsiveness to pain stimuli (Bleuler 1911,
Geschwind 1977, May 1948, Schneider 1959)

- aloss of the meaning of pain (Geschwind 1977, Marchand Walter 1955)

- asymbolia of pain (Geschwind 1977)

- abnormalities in brain levels of serotonin, dopamine, prostaglandins and
endorphins have been described in schizophrenia as well as modulators of
normal pain perception (Creese et al. 1976, Horrobin et al. 1978, Terenius and
Wabhlstrom 1978).

Nevertheless, whatever the nature of hypalgesia or dysalgesia in schizophrenia may
be, this topic is of utmost importance for this review, because it may in part explain
the excess morbidity and mortality found in many areas. The call for further studies of
pain in schizophrenia by Singh et al. 2006, Dworkin 1994 and Lautenbacher and
Krieg 1994 is thus warranted.

4.10.13 Neuromuscular diseases yielded 143 hits.

4.10.13.1 Creatinine Phospokinase Activity

An early review by Meltzer 1976 dealt with the prevalence of an increased serum
creatinine phospokinase activity (CPK) and with morphologic changes in muscle
fibers in psychiatric patients. He found increased prevalences in both serum CPK
activity and abnormal muscle fibers and suggested that these results may show
another organic component of the major psychoses, recommending further research
on a possible aetiological relation between neuromuscular dysfunction and

schizophrenia.
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4.10.14 Neurotoxicity syndromes yielded 1482 hits.
Most of the reports were on extrapyramidal side-effects of antipsychotic drugs, which

have been briefly reviewed above (see movement disorders).

4.10.15 Sleep disorders yielded 305 hits.
Six reports were relevant (Benca et al. 1992, Kales and Marusak 1967, Monti and
Monti 2004, Sweetwood et al. 1976, Takahashi et al. 1998). Since two
comprehensive reviews were available, the following text focuses on their results
(Benca et al. 1992, Monti and Monti 2004).

4.10.15.1 Sleep disturbances

Insomnia is a well-known symptom of schizophrenia which is often seen during
exacerbations of schizophrenia and may precede the appearance of other symptoms
of relapse (Monti and Monti 2004). A comprehensive meta-analysis including 177
studies with data from 7151 psychiatric patients and controls has been presented by
Benca et al. 1992. A summary on schizophrenia showed that compared to other
groups schizophrenics had altered sleep parameters on a variety of measures. Monti
and Monti 2004 reviewed five studies (n = 136) on antipsychotic drug - naive patients
with schizophrenia, and 13 controlled (n = 390) and 9 uncontrolled (n = 115) studies
on patients previously treated with neuroleptics. They concluded that sleep
disturbances of either never-medicated or previously treated schizophrenia patients
are characterized by a sleep-onset and maintenance insomnia. In addition, stage 4
sleep, slow wave sleep (stages 3 and 4), non-REM sleep in minutes and REM

latency are decreased.

4.10.15.2 Obstructive sleep apnea

The study by Winkelman 2001 evaluated obstructive sleep apnea (OSA) in
schizophrenia. Since antipsychotics often cause weight gain (Allison et al. 1999b)
and obesity is the most important risk factor for OSA (Young et al. 1993), obese
psychiatric patients may be at risk for OSA. The sample consisted of 364 psychiatric
patients, 46 of which had schizophrenia. OSA was defined as more than 20
instances of apnea and/or hypapnea per hour of sleep. Patients with schizophrenia/

schizoaffective disorder were significantly heavier and had higher rates of OSA than
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patients with other psychiatric disorders. Obesity, male gender, and chronic

antipsychotic drug use were risk factors for OSA.

4.10.16 Trauma, Nervous system yielded 190 hits. None was relevant.
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4.11 Eye Diseases

The MEDLINE search on Eye Diseases yielded 267 hits. 14 reports were ordered,

and 3 of them were included. One report was added by cross-referencing.

4.11.1 Cataracts and Hyperpigmentations of the Lens and Cornea

Ruigomez et al. 2000 investigated the incidence of cataracts in 4209 schizophrenic
patients. The incidence rate of cataracts among schizophrenic patients (3.5 per 1000
person-years) was similar to that in the general population (4.5 per 1000 person-
years). Antipsychotic drug use was not associated with the occurrence of cataracts,
the relative risks were increased only in chlorpromazine and prochlorperazine users
(8.8 and 4.0). There was no evidence that schizophrenia per se was associated with
an increased risk of developing cataracts. While Ruigomez et al. 2000 had an
epidemiological perspective, most of the other reports were on ocular side effects of
phenothiazines, especially chlorpromazine, which has been reported to cause
hyperpigmentations of the lens and the cornea. Since this is a side effect rather than

a comorbid condition, details are not presented here.

4.11.2 Albinism
Clarke and Buckley 1989 reported two cases of familial coincidence of albinism and

schizophrenia and hypothesized a common genetic linkage between both disorders.

4.11.3 Blindness
The publication by Riscalla 1980 formulated a hypothesis that blindness may be a

protective factor against schizophrenia.
In summary, with the exception of the side effects of some old antipsychotic drugs,

there is no evidence that schizophrenia is associated to a significant extent with eye

diseases.
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4.12 Urologic and Male Genital Diseases
The MEDLINE search on Urologic and Male Genital Diseases yielded 363 hits. 10
reports were ordered, of which 6 were included, and 18 reports were added by cross-

referencing.

4.12.1 Urinary incontinence

Two reports were on urinary incontinence.

Bonney et al. 1997 surveyed patients with schizophrenia and — as a comparison
group — patients with mood disorder for urinary problems. Incontinence was more

prevalent in schizophrenic patients than in the control group.

Lin et al. 1999 investigated the incidence of -clozapine-associated urinary
incontinence in schizophrenic patients. They found a transitory urinary incontinence
in 44.3% of the patients and persistent urinary incontinence in 25% of these patients.
They recommended monitoring every patient taking clozapine for the possibility of

developing urinary incontinence.

4.12.2 Sexual dysfunction

Many studies report figures on antipsychotic induced sexual dysfunction in patients
with schizophrenia. An assessment of these medication effects would have gone
beyond the scope of this review, because in theory this would have meant reviewing
the entire antipsychotic drug literature. Since we were interested in the epidemiology
of sexual dysfunction in schizophrenia, only studies that compared people with
schizophrenia with non-schizophrenic controls were included and three such studies

were identified:

Aizenberg et al. 1995 evaluated the sexual dysfunction of 20 untreated and 51
antipsychotic-treated male schizophrenic patients in comparison with 51 healthy
controls. They used a detailed structured interview to assess sexual dysfunction
quantitatively and qualitatively. Sexual dysfunction was reported in both groups of
schizophrenic patients. Untreated schizophrenic patients exhibited mainly a
decreased sexual desire whereas treated patients reported more impairments in
erection and orgasm. The authors suggested that antipsychotic treatment is

associated with restoration of sexual desire, but, on the other hand, that it can cause
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sexual dysfunction. They recommended that clinicians should be aware of these
symptoms and openly discuss sexual problems with patients. This will improve

comprehension and compliance.

Smith et al. 2002 developed a Sexual Functioning Questionnaire with detailed
questions about libido, physical arousal (erection in men, vaginal lubrication in
women), masturbation, orgasm (including dyspareunia) and ejaculation. They
investigated 101 patients with conventional antipsychotic medication and found a
prevalence of 45% of sexual dysfunction. Of the 55 normal controls, sexual
dysfunction occurred in 17%. Sexual dysfunction was associated with autonomic
side-effects in normo-prolactinemic males, but the presence of hyperprolactinemia
overrode other causes of sexual dysfunction. For women, hyperprolactinemia was
the main cause of sexual dysfunction. Smith and colleagues recommended that
clinicians should routinely enquire about sexual symptoms prior to the prescription of
antipsychotics and on follow-up to prevent non-compliance in patients. Antipsychotics

with fewer effects on prolactin should be used preferentially.

Macdonald et al. 2003 measured rates of sexual dysfunction in 135 people with
schizophrenia in comparison with 114 healthy persons from the general population of
Nithsdale, south-west Scotland. In a case-control design they assessed sexual
dysfunction by a self-completed gender-specific questionnaire. People with
schizophrenia reported much higher rates of sexual dysfunction than healthy
controls. 82% of the men and 96% of the women reported at least one sexual
dysfunction (healthy controls 38% and 58%). In female patients, sexual dysfunction
was associated with negative symptoms and general psychopathology. There was no

association between sexual dysfunction and type of antipsychotic medication.

In summary, sexual dysfunction appears to be a common problem in schizophrenic
patients, but few studies provide epidemiologic data. The causes appear to be
intrinsic to schizophrenia on the one hand (e.g. negative symptoms) and medication
related on the other hand. The relatively high rates of sexual dysfunction in the
healthy control groups of the included studies underline that controlled epidemiologic

studies are necessary to assess the true prevalence.
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4.12.3 Cancers of the urinary system

The following tables provide a summary of the prevalence of cancers of the urinary
tract among schizophrenic patients that were derived from the population based
studies on cancer in the chapter Neoplasms. The data are heterogeneous, with most
studies showing no statistically significant differences between groups. This research

suffers from limited statistical power, and its results are inconclusive.

Table 17: Cancer of the urinary system

Study Country |Number of Control group Incidence rate for
schizophrenic cancer of the
patients urinary system in

patients with
schizophrenia

Mortensen 1989 Denmark |6152 General population |IRR:

Men: 2956 of Denmark Men: 0.72, s.
Women: 3196 Women: 1.26, n.s.
Mortensen 1994 Denmark | 9156 General population | SIR:
Men: 5658 of Denmark Men: 1.59, n.s.
Women: 3498 Women: 1.13, n.s.
Goldacre et al. 2005 England |9649 600000 hospital RR:1.18, n.s.
patients in the
Oxford Health
Region

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, RR = relative risk, s. = statistically significant, SIR = standardized cancer
incidence rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

Table 18: Cancer of the urinary bladder

Study Country |Number of Control group Incidence rate for
schizophrenic lung cancer in
patients patients with

schizophrenia

Mortensen 1989 Denmark {6152 General population |IRR:

Men: 2956 of Denmark Men: 0.66, s.
Women: 3196 Women: 1.08, n.s.
Lawrence et al. 2000 Western |172932 patients |General population | RR:
Australia |with various of Western Men: 1.03, n.s.
psychiatric Australia Women: 0.84, n.s.
disorders
(number of men
and women
unknown)
Lichtermann et al. 2001 Finland |26996 General population |SIR: 1.18, n.s.
of Finland
Dalton et al. 2005 Denmark | 22766 General population | SIR:
Men: 13023 of Denmark Men : 0.78, n.s.
Women: 9743 Women: 0.85, n.s.
Goldacre et al. 2005 England |9649 600000 hospital RR:0.79, n.s.
patients in the
Oxford Health
Region
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Barak et al. 2005

Israel

3226

General Jewish
population of Israel

SIR: 0.69, n.s.

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, RR = relative risk, s = statistically significant, SIR = standardized cancer
incidence rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 =increased incidence

Table 19: Cancer of the kidney

Study Country |Number of Control group Incidence rate for
schizophrenic cancer of the
patients kidney in patients

with schizophrenia

Mortensen 1989 Denmark |6152 General population |IRR:

Men: 2956 of Denmark Men: 0.87, n.s.
Women: 3196 Women: 1.46, n.s.
Lichtermann et al. 2001 Finland |26996 General population |SIR: 1.30, n.s.
of Finland
Dalton et al. 2005 Denmark | 22766 General population | SIR:
Men: 13023 of Denmark Men : 1.00, n.s.
Women: 9743 Women: 1.23, n.s.
Goldacre et al. 2005 England |9649 600000 hospital RR:0.95, n.s.
patients in the
Oxford Health
Region

Barak et al. 2005 Israel 3226 General Jewish SIR: 1.09, n.s.

population of Israel

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, RR = relative risk, s. = statistically significant, SIR = standardized cancer
incidence rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

4.12.4 Prostate cancer

Results on the frequency of prostate cancer were derived from the chapter on
Neoplasms. The population-based studies reviewed there were analysed as to
results on male forms of cancer. They consistently showed a decreased rate of
prostate cancer in schizophrenia (see Table 20). Mortensen 1992 performed the
only case-control study focusing specifically on the risk of prostate cancer in
schizophrenic patients. In a nested case-control study of 38 cases and 76 age- and
sex-matched controls, he found a decreased incidence of prostate cancer (incidence
rate ratio = 0.56, p < 0.01). Those patients who had been treated with a cumulative
dose of high-dose phenothiazines (primarily chlorpromazine) of 15g or more had a
reduced risk of prostate cancer. The patients had been treated with an average dose
of 145 mg chlorpromazine for an average of 12.5 years. No other significant risk
factors were identified. Mortensen suggested that antipsychotic drug treatment may
be a protective factor. Phenothiazines have been found to have antiproliferative
activity in vitro due to an antagonistic effect of calmodulin activity (Nordenberg et al.

1999), but convincing evidence in vivo is lacking. In a later report Mortensen 1994
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suggested that the decreased risk for prostate cancer in some studies might be

ascribed to reduced sexual activity (Rotkin 1977, Zaridze and Boyle 1987).

Table 20: Studies on the the incidence of prostate cancer in patients with

schizophrenia

Study Country |Number of male Control group |Incidence rate for
schizophrenic prostate cancer in
patients patients with

schizophrenia

Mortensen 1992 Denmark | 2956 GPof Denmark |IRR: 0.56, s.

Lawrence et al. 2000 Western [172932 patients with | GP of Western |IRR: 0.87, s.

Australia |various psychiatric Australia
disorders (number of
men unknown)

Lichtermann et al. 2001 Finland [15578 GPof Finland [SIR: 0.49, n.s.

Grinshpoon et al. 2005 Israel 26518 (number of GP of Israel SIR: 0.53, s.
men unknown)

Dalton et al. 2005 Denmark | 13023 GP of SIR: 0.56, s.

Denmark
Goldacre et al. 2005 England |9649 (number of men 600000 RR: 0.76, n.s.
unknown individuals with
various
medical or
surgical
conditions
Barak et al. 2005 Israel 3226 General SIR: 0.31, n.s.
Jewish
population of
Israel

GP = general population, IRR = incidence rate ratio (observed/expected number of cases

standardised for age and sex) n.s. = not statistically significant, RR = relative risk, s = statistically
significant, SIR = standardized cancer incidence rate.
RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

4.12.5 Cancer of the testis

Only three studies investigated the risk for cancer of the testis, but none of them

found a significant difference between groups.

Table 21: Studies on the incidence of cancer of the testis

schizophrenia

in patients with

Study Country |Number of male Control group |Standardized
schizophrenic incidence rate for
patients testis cancer in

patients with
schizophrenia

Mortensen 1989 Denmark | 2956 GP of IRR: 0.39, n.s.

Denmark
Dalton et al. 2005 Denmark {13023 GP of SIR: 0.69, n.s.
Denmark

Goldacre et al. 2005 England |9649 (number of men 600000 RR: 1.30, n.s.
unknown individuals with

various
medical or
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surgical
conditions
Barak et al. 2005 Israel 3226 General SIR: 0.47, n.s.
Jewish
population of
Israel

GP = general population, IRR = incidence rate ratio (observed/expected number of cases
standardised for age and sex), n.s. = not statistically significant, RR = relative risk, SIR = standardized
cancer incidence rate.

RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence
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4.13 Female Genital Diseases and Pregnancy Complications

The MEDLINE search on Female Genital Diseases and Pregnancy Complications
yielded 554 hits. 34 reports were ordered, of which 14 were included; 23 reports were
added by cross-referencing. Most of the studies were on obstetric or neonatal
complications of offspring of parents with schizophrenia. Thirty relevant studies
published between 1935 and 2005 were identified (see Table 21). Since this is an

important area, first some important definitions in this area will be presented.

4.13.1 Obstetric and neonatal complications

Intrauterine growth retardation: deviation of intrauterine growth from the growth
potential of the fetus. Birth weight below the 10" percentile for gestational age
(Bennedsen 1998).

Preterm birth: delivery prior to 37 completed weeks of gestation (World Health
Organization 1992).

Perinatal death: fetal death after 22 completed weeks of gestation or death before
seven completed days after birth (World Health Organization 1992).

Stillbirth: fetal death occurring at the 28" gestational week or later (Nilsson et al.
2002).

Low birth weight: birth weight below 2500g (World Health Organization 1992).

Low Apgar score: poor neonatal condition of the baby (Sacker et al. 1996). The
Apgar score is that of the first test given to a newborn the first minute after birth and
again at five minutes after birth and, in the event of serious problems with the baby’s
condition, at ten minutes after birth. Five factors are evaluated and scored on a scale
of 0 to 2: heart rate (pulse), breathing (rate and effort), activity and muscle tone,
grimace response (reflex irritability) and appearance (skin coloration). Scores
obtainable range between 10 and 0, with 10 being the highest possible score (Ural
2004).

Neonatal complications are defined as complications up to the 28" completed day of
life(Webb et al. 2005).

Sudden infant death syndrome (SIDS) is defined as the sudden death of a baby that
is unexpected from the baby’s history and unexplained by a thorough post-mortem
examination (Hunt and Shannon 1992).

Infant death: death within the first year of life (Nilsson et al. 2002).
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Table 22 shows that since the publication of the first study by Essen-Moller W. 1935,
which in contrast to most later studies reported no difference in mortality risk between
offspring of schizophrenic parents and the general population, many researchers
have examined the pregnancy outcomes of patients with schizophrenia. Most studies
investigated the specific effect of maternal schizophrenia, while only a few reports
studied the effect of parental (mother and/or father afflicted) schizophrenia in general
(Erlenmeyer-Kimling 1968, Essen-Moller W. 1935, Mednick et al. 1971, Modrzewska
1980, Rieder et al. 1975). The quality of the studies and the specific outcomes
analysed varied substantially. However, some recent investigations (Bennedsen et
al. 2001b, Jablensky et al. 2005, Nilsson et al. 2002) were population-based using

national registries allowing generalization.
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Table 22: Obstetric complications in schizophrenic women and neonatal complications in offspring of schizophrenic parents
(adapted from Sacker et al. 1996 and Webb et al. 2005 and completed by our MEDLINE search)

Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions
with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)
schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia
Essen-Moller W. 1935 Germany | Mortality in offspring of | Not available Not available Not available No evidence or difference in
male parents with risk of mortality for offspring
schizophrenia in with exposure to parental
Munich schizophrenia
Wiedorn 1954 USA Prevalence of toxemia (| MS: 72 Toxemia: 46.4% Case records from the Charity |Higher incidence of toxemia of
blood pressure of CM: 54 vs. 22.2% Hospital of New Orleans pregnancy in schizophrenic
140/90 mmHG or Number of women.
above, together with pregnancieso of
albuminuria or edema | schizophrenic
in the last trimester) in  |women: 155
schizophrenic women | Number of
compared to women pregnancies of
without psychotic normal women: 155
disorder
Paffenberger R.S. et al. USA 1) Prevalence of Psychotic mothers: |OC: Medical charts of all hospitals |Larger proportions of psychotic

1961

obstetric complications
of women between 15
and 44 years who had
their first psychotic
attack 6 months before
or after childbirth in the

126 (57 with
schizophrenia)
CM: 252

Preeclampsia:
7% vs. 5%

NC: Fetal death or
neonatal death:
6% vs. 3%

with psychiatric services and
hospital obstetric records of
each psychotic subject.
County or state tabulations by
the Ohio Department of Health

patients manifested
preeclampsia during
pregnancy. The perinatal
mortality rate was higher
among infants of psychotic
patients.
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions
with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)
schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia
Cincinnati, Ohio,
hospital service area.
Control group were
women matched on
race without psychosis
who delivered at the
same obstetric unit
2) Prevalence of
perinatal mortality
Study period: 1940-
1958
Sobel 1961 USA Prevalence of stillbirth, |MS: 218 NC: Delivery records from 7 New | Twofold higher risk of perinatal
neonatal death and CM: General 8.1% vs. 3.6% York state mental hospitals death, threefold higher risk of
congenital Population congenital malformations in
malformations in CMS: 222 Congenital offspring of maternal
offspring of maternal CC: Newborn in the | malformations: schizophrenia.
schizophrenia. general population |3.2% vs. 0.8%
Comparison with the
rate in the general
population (US
National Office of Vital
Statistics 1950)
Study Period: 1950-
1958
Erlenmeyer-Kimling 1968 |USA Infant mortality and PS: 691 NC: 109 deaths Medical records and infant Compared with the rates in the
deaths to age 15 years |CP: General and childhood survival rates | general population there was
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions
with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)
schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia
in the offspring of Population from state hospitals in New lower infant mortality (30%
parental schizophrenia. | CMS: 1718 York lower in males and 60% lower
Comparison with US CC: General in females) during the first year
birth cohorts of the Population of life in the offspring of
same decades. schizophrenic parents.
Study period: 1900-
1959
Lane and Albee 1970 USA Comparison of MS: 281 Mean birth weight: | Hospital records Slightly lower birthweight in
birthweights of children |CM: 281 31169 vs. 31279 offspring of schizophrenic
born to schizophrenic women.
women and born to
women without a
psychotic disorder
Mednick et al. 1971 Denmark |Perinatal conditions in |PS: 83 (42 males, |Mean birth weight: | Danish Central Psychiatric Mildly lower birth weight
children of 41 females) 3054g vs. 3263g | Registry among children born to
schizophrenic parents. |CP: 83 Records of the Bispebjerg schizophrenic parents. Female
Comparison with Hospital in Copenhagen infants suffered more from
normal parents who Delivery records from the pregnancy complications,
delivered also in the University Hospital in especially if the father was
University hospital in Copenhagen schizophrenic.
Copenhagen
Study period: 1959-
1961
Sameroff and Zax 1973 USA Prevalence of delivery |MS: 12 OcC: Monroe County Psychiatric Higher proportion of abnormal
complications in CM: 13 Delivery Register EEGs in the offspring of
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions
with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)
schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia
schizophrenic mothers |CMS: 12 complications: 3 Delivery protocols from the schizophrenic mothers.
and abnormal EEGs in |CC: 12 vs. 9 Strong Memorial Hospital,
offspring of Rochester, New York
schizophrenic mothers, NC:
compared with mothers Abnormal EEG: 6
without vs. 3
psychopathology
McNeil and Kaij 1973 Sweden |Obstetric complications | MS: 32 OC: Swedish Population Register | No significant differences in
in offspring of CM: 32 PC: 0.59% vs. Hospital records from the the rates of pregnancy, birth
schizophrenic mothers 0.44% Ostra Psychiatric Hospital in | and placental complications
compared to offspring BC: 0.88% vs. Malmé and the Malmo between schizophrenic
of normal mothers 0.63% General Hospital mothers and their controls.
Mean all No significant differences in
disturbances: gestational age, birthweight,
2.28% vs. 1.75% body length, head and
Mean birthweight: shoulder circumference.
34099 vs. 3538g
Mirdal et al. 1974 Denmark |Prevalence of MS: 112 OC: Midwife protocols No significant differences in
pregnancy and birth CM: 84 Total PBC rate: the number or severity of
complications (PBC) in |CMS: 166 2.79% vs. 2.51% PBCs between the two groups.
children of CC: 90 Severe PCPs: However, significantly higher

schizophrenic mothers
compared to mothers
without a history of
hospitalization for
mental illness.

11.5% vs. 7.8%
Mean number of
PCBs: 1.43 vs.
1.29

rates of PBCs among first
pregnancies and deliveries of
schizophrenic women as
compared to the first
reproductions of normal
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions

with schizophrenia |complications and maternal and child health

(MS), children of (OC), neonatal

mothers with complications (NC)

schizophrenia

(CMS) and parents

with schizophrenia

(PS) Control

groups: mothers

(CM), children (CC)

and parents (CP)

without

schizophrenia

Study period: 1962- NC: women.
1963 Mean birth weight: Normal women tended to have
34499 vs. 3395¢g higher rates of PBCs with

increasing age and parity,
whereas neither age nor
delivery number affected the
rate of PBCs among
schizophrenic mothers.

Ragins et al. 1975 USA Prevalence of low MS: 14 Mean birth weight: | All pregnant women who Lower birth weights and lower
birthweight, pregnancy |CM: 18 6.9 pounds vs. came to prenatal care to a Apgar scores among offspring
and birth complications 7.7pounds large, urban, university of schizophrenic mothers. No
and low Apgar scores PBCs: 50% vs. affiliated obstetric and difference in pregnancy and
in offspring of 50% gynecological hospital birth complications between
schizophrenic mothers Apgar score < 8: | Psychiatric screening schizophrenic mothers and

21.43% vs. questionnaire controls.
16.67%

Cohler et al. 1975 USA Prevalence of MS: 28 OC: Data from discharge records |More PBCs among women
pregnancy and birth CM: 44 Pregnancy and from a psychiatric hospital in | with acute rather than chronic
complications among birth the greater Boston area. The |disturbance.
schizophrenic and well complications: matched control sample was
mothers and their 37% vs. 22% recruited by means of
children NC: newspaper advertisements

Lower birth weight:
5.9% vs. 5.7%
Rieder et al. 1975 USA Fetal death and CMS: 93 NC: Fetal and Data from the Perinatal Nonsignificantly higher risk of
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions
with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)
schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia
neonatal death in CC: 186 neonatal deaths: |Research Branch of the fetal and neonatal death in
offspring of parental 7.5% vs. 3.8% National Institute of offspring of parents with
schizophrenia Mean birth weight: | Neurological Diseases and schizophrenia
spectrum disorders’, 3335¢g vs. 3341g | Stroke (NINDS) in cooperation
matched controls with 12 university affiliated
without a diagnosis of hospitals. The Boston
schizophrenia were subgroup was chosen as
taken from the same sample.
sample
Rieder et al. 1977 USA Comparison of Apgar |CMS: 60 Mean Apgar score: | Perinatal Research Branch of |Lower Apgar scores among
scores between CC: 60 8.65 vs. 8.875 the Boston National Institute | offspring of schizophrenic
offspring of of Neurological and parents and higher rates of
schizophrenic parents OcC: Communicative Disorders and |obstetric complications in
and normal controls Swelling in Stroke (NINCDS) schizophrenic women
and prevalence of pregnancy: Hospital records
obstetric complications 31.18% vs.
in schizophrenic 30.35%
mothers Vaginal bleeding:
46.38% vs.42.03%
Hypertension/
proteinuria:
13.13% vs.
10.35%
Zax et al. 1977 USA Birth outcomes inthe |MS: 29 NC: Monroe County psychiatric Lighter birthweight in
offspring of mentally CM: 80 Low birthweight : | register schizophrenic women'’s

disordered women with

0.14% vs. 0.0%

Hospital records of all women

offspring
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions
with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)
schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia
different psychaitric who delivered at a local
diagnoses compared to hospital in Monroe County
a normal control group. since 1959
Modrzewska 1980 Sweden |Prevalence of stillbirth |CMS: 553 NC: Parish Registers from a North | Threefold higher risk of
and infant death in CC: 624 Stillbirths: 3.4% vs. | Swedish isolate (three stillbirth, fourfold higher risk of
offspring of 214 known 1.1% parishes: Pajala, infant death
schizophrenic patients Infant mortality: Muonionalusta, Junosuando)
born between 1829- 4.7% vs.1.1%
1960 in a North
Swedish isolate
compared with children
of unaffected parents in
the same population.
Study period: 1946-
1949, 1972 -1977
Wrede et al. 1980 Finland |Prevalence of MS: 171 (54 OcC: Finnish perinatal Care System | Higher rates of pregnancy
pregnancy chronic and 117 Pregnancy Population Register of the city | complications in chronic

complications and
delivery complications
in the births of Finnish
children with
schizophrenic mothers.
Controls without
schizophrenia were
chosen by taking the
hospital delivery

mild schizophrenic
mothers)
CM: 171

complications:

- first trimester:
chronic: 31.8%,
mild: 9.6%

vs. 17% (controls)
- 2" trimester:
chronic: 22.7%,
mild: 14.9% vs.
15.9% (controls)

of Helsinki
Well Mother-Baby Clinic
records

schizophrenic mothers,
especially significant in the first
and third trimester.
Significantly higher rates of
severe delivery complications
in schizophrenic mothers.
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions
with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)
schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia
immediately preceding - third trimester:
that of the index child. chronic: 46.8%,
Study period: 1960- mild: 26.6% vs.
1964 17.8% (controls)
Delivery
complications:
- moderate
complications:
chronic: 19.6%,
mild: 21.2% vs.
22.3%
- severe
complications:
chronic: 15.7%,
mild: 24.8% vs.
9.1%

Marcus et al. 1981 USA Comparison of PS: 17 Birthweight: 2982g | Chart records of Maternal and |Low to low-normal birth
birthweights of children |CP: 18 vs. 3180g Child Care centers of the weights in offspring of
born to schizophrenic Municipality of Jerusalem and |schizophrenic parents.
parents and children interviews and questionnaires
born to parents without about pregnancy
a psychotic disorder.

Study period: 1973 —
1977
Shinmoto et al. 1989 Japan Prevalence of MS: 7 OC: 6 Delivery records from the Six out of seven cases grew
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions
with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)
schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia
pregnancy CM: 1458 Cesarean section: |Saga Medical School worse during their
complications in 3 pregnancies. Three women
schizophrenic women, No control data. underwent cesarean section
comparison with due to their mental iliness.
deliveries of normal
women in the Saga
Medical School
Study period: 1983-
1988
Goodman and Emory 1992 | USA Prevalence of MS: 57 NC: Patient sample from inner-city | Schizophrenic mothers,
pregnancy and birth CM: 31 Mean birth weight: | outpatient clinics (93% were |especially older ones had
complications in births 3000g vs. 3211g | African-American). significantly smaller babies
to schizophrenic Mean Apgar score with lower Apgar scores and
women, comparison 5 min: 8.78 vs. had more pregnancy and birth
with control sample 8.96 complications overall.
from well-baby clinics
in the same
neighbourhood
Miller and Finnerty 1996 USA Prevalence of MS: 46 OC: 54.3% vs. Patient and control group No evident difference in risk of
obstetrical CM: 50 66% recruited from in- and obstetrical complications and
complications in outpatient medical and stillbirth between
schizophrenic mothers NC: psychiatric services affiliated |schizophrenia patients and

and prevalence of
stillbirth in offspring of
maternal
schizophrenia.

Stillbirth: 5.6% vs.
6.5%

with a teaching hospital
serving a geographically,
economically, and culturally
diverse population

controls
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions
with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)
schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia
Comparison with
subjects without major
mental illness who
were matched for age,
race, education,
employment status and
religion.
Study observation:
1993-1995
Schubert et al. 1996) Sweden |Comparison of MS: 20 NC: Sample from a longitudinal The offspring of mothers with
wakefulness and CM: 25 Reduced high-risk study in southern schizophrenia had significantly
arousal in neonates wakefulness: Sweden (McNeil et al. 1983)) |reduced arousal as compared
born to women with 35% vs. 8% with their control cases.
schizophrenia and
neonates born to
women with no history
of psychosis
Bennedsen et al. 1999 Denmark |Prevalence of preterm |MS: NC: Danish Psychiatric Case The children of women with
birth, low birth weight 1537 Preterm birth: Register schizophrenia were at
and intra-uterine CM: 72742 6.9% vs. 4.5% Danish Medical Birth Register |increased risk of preterm
growth retardation CMS: 2212 Birth weight delivery, low birth weight and
among children of CC: 122931 (mean): small for gestational age.
women with - Boys: 33359 vs.
schizophrenia. 3472¢g

Comparison with a
10% random sample of

- Girls: 32459 vs.
3357¢g
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions

with schizophrenia |complications and maternal and child health

(MS), children of (OC), neonatal

mothers with complications (NC)

schizophrenia

(CMS) and parents

with schizophrenia

(PS) Control

groups: mothers

(CM), children (CC)

and parents (CP)

without

schizophrenia
all live births during Intra-uterine
1973-1993 of birth- growth retardation:
giving women in 14.7% vs. 10.3%
Denmark.

Preti et al. 2000 Italy Prevalence of obstetric |MS: 44 OC: 75% vs.59% |44 case/ control subjects born |Severe, brain damaging
complications in CM: 44 (odd’s ratio: 2.07) |between 1964 and 1978 in obstetric complications would
schizophrenic women |CMS: 44 OC with clear Padova, Italy seem to be a possible
and prevalence of pre- |CC: 44 damaging antecedent of a diagnosis of
or perinatal potential: 34% schizophrenia or a related
complications in the vs.9% disorder in adulthood. Some
offspring of OC among males early onset cases may be

schizophrenic mothers.
Comparison with
normal healthy control
subjects matched by
maternal age and
marital status and by
gender, time and parity
of birth.

Study period: 1964-
1978

vs. females: 41%
vs.15%
Complications per
birth: 2:1
Miscarriages MS):
odd’s ratio: 4.66
Pre-term births
MS): odd’s ratio:
2.58

NC:

gestational age:no
difference

Birth weight: no
difference

accounted for by prenatal

brain lesions. This enhanced
risk of negative pregnancy
outcome may be under genetic
control, contributing to the
persistence of schizophrenia in
the general population.
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions
with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)
schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia
Bennedsen et al. 2001b Denmark |Prevalence of MS: 1537 OC: Danish Psychiatric Case Statistically significantly lower
obstetrical CM: 72742 Relative risk for Register risk of pre-eclampsia in
complications in pre-eclampsia: Danish Medical Birth Register |schizophrenic women. There
women with CS: 2212 0.44% (s.) was no other statistically
schizophrenia CC: 122931 significant difference in the risk
Comparison with a of 13 others specific
10% random sample of complications. Nevertheless,
all live births during they were at increased risk for
1973-1993 of birth- interventions during delivery.
giving women in
Denmark.
Bennedsen et al. 2001a Denmark | 1) Prevalence of 1) Risk for stillbirth | NC:Adjusted Danish Psychiatric Central Higher risk of stillbirth and

stillbirth, neonatal and
postneonatal death in
offspring of maternal
schizophrenia. The
control group were all
women who gave birth
to a single child in
Denmark on 1to 3
randomly selected days
each month

Study period: 1973-
1993

2) Prevalence of
congenital

and infant death:
CMS: 2230
CC: 123544

2) Risk for
congenital
malformations:
CMS: 746
CC: 56106

relative risk for
1) Stillbirth: 1.63%
vs. 0.5% (n.s.)
Neonatal death:
1.26% vs. 0.5%
(n.s.)
Postneonatal
death: 2.76% vs.
0.3% (s.)

SIDS: 5.23% vs.
0.1% (s.)

2) Congenital
malformations:

Register

Danish Medical Birth Registry
Danish National Registry of
Congenital Malformations

postneonatal death, almost
fivefold higher risk of sudden
infant death syndrome, higher
risk of congenital
malformations in children from
schizophrenic mothers.
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions
with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)
schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia
malformations in 1.70% vs. 1.2%
offspring of maternal (s.)
schizophrenia. Same
control group as in 1)
Study period: 1983-
1992
Nilsson et al. 2002 Sweden |Prevalence of stillbirth | CS: 2096 NC: Medical Birth Register of Twofold higher risk of stillbirth
and infant death in CC: 1555975 Stillbirth rate: Sweden and infant death, additional
offspring of maternal 7.2/1000births vs. |Swedish Inpatient Register excess risk if the mother was
schizophrenia. 3.4/1000 first admitted during pregnancy
Comparison with births Infant death rates:
in the general 11.9/1000 births
population. vs. 4.9/1000
Study period: 1983-
1997
Howard et al. 2003) England |Prevalence of stillbirth | Mothers: 199 with | OC: General Practice Research No significant difference in the
and neonatal death in | psychotic disorder |Caesarean Database risk of most individual obstetric

offspring of maternal
psychotic disorders.
Comparison with
women with no history
of psychosis who had
had children during the
same years, matched
for age and general
practice.

(34 with
schizophrenia)
CM: 787

sections: 20% vs.
14%

NC:

Stillbirths: 2.5% vs.
<1%

Neonatal deaths:
2% vs. 0%

complications. However, there
were more Caesarean
sections among women with
psychotic disorders.

Not significantly higher risk of
stillbirth, significantly higher
risk of neonatal death in
women with psychotic
disorders.
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions
with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)
schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia
Study period: 1996-
1998
Dickerson et al. 2004 USA Study on sexual and MS: 73 NC: Two outpatient psychiatric Women with mental iliness had
reproductive behaviour |CM: 1145 Stillbirth: 63% vs. | centers in the Baltimore region | fewer pregnancies and live
of women and men 44% Third National Health and births, but were more likely to
with a major mental Examination Survey have had a pregnancy that did
disorder or (NHANES I11). not result in a live birth.
schizophrenia
compared with those of
persons from a national
health survey matched
for age and race.
Study period: march —
december 2000
Jablensky et al. 2005 Western |Prevalence of MS: 328 OC: Mental Health Information Increased risk of pregnancy,
Australia |pregnancy, delivery CM: 1831 Pregnancy System of Western Australia | birth and neonatal
and neonatal CMS: 618 complications: Maternal and Child Health complications, including
complications in a CC: 3129 33.2% vs. 25.6% |Research Database placental abnormalities,

population cohort of
women with
schizophrenia who
gave birth in Western
Australia during 1980-
1992. Comparison with
births of women without
a psychiatric diagnosis

Labor and Delivery
complications:
47.6% vs. 46.7%

NC: 36.9% vs.
31.5%

antepartum hemorrhages, and
fetal disorders in schizophrenic
patients. Significantly
increased risk of placental
abruption, low weight infants,
children with cardiovascular
abnormalities in women with
schizophrenia.
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Study Country |Research question Number of mothers | Obstetric Data source on schizophrenia | Conclusions

with schizophrenia |complications and maternal and child health
(MS), children of (OC), neonatal
mothers with complications (NC)

schizophrenia
(CMS) and parents
with schizophrenia
(PS) Control
groups: mothers
(CM), children (CC)
and parents (CP)
without
schizophrenia

BC = birth complications, EEG = Electroencephalogram, NHANES = National Health and Examination Survey, NINCDS = National Institute of Neurological and
Communicative Disorders and Stroke (Boston), NINDS = National Institute of Neurological Diseases and Stroke, PBCs = pregnancy and birth complications, PC
= pregnancy complications

1) includes offspring with exposure to parental schizophrenia (n = 93), possible schizophrenia/schizophrenic spectrum (n=60), and others disorders (n=57)
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Most studies did find increased rates of obstetric complications among mothers with
schizophrenia, although there are a few exceptions and some effects in the reverse
direction. For example, while the population-based study by Bennedsen et al. 2001a
found increased rates of birth complications in general among mothers with
schizophrenia, the rate of pre-eclampsia was reduced (Bennedsen et al. 2001b) — a
finding that the authors explain by the increased rates of smokers among
schizophrenic mothers, because smoking has been shown to reduce the risk of pre-
eclampsia (Cnattingius et al. 1997, Sibai et al. 1995). Nevertheless, a recent meta-
analysis focusing on mortality in offspring (Webb et al. 2005) also concluded that the

risk of obstetric complications is increased.

Despite this widely accepted finding, there is a debate on the reasons underlying the

increased risk, study designs and open questions in the area.

Possible reasons for the increased risk are shown in Table 18. It is quite plausible
that the nature of schizophrenia leads to pregnancies and births that are mentally,
behaviourally and socially complicated. Many women with schizophrenia are
smokers and it may be more difficult for them to stop smoking or drinking alcohol
during pregnancy (Jeste et al. 1996). They must take antipsychotic medication and
may even take illicit drugs. All these factors may well contribute to adverse
pregnancy outcomes. The disturbed state of mind in schizophrenia also troubles the
experience of pregnancy, and it is likely that many women are not able to take care
of themselves and their babies. They do not recognize comorbid medical conditions
and tend to have lower attendance to antenatal care visits (Bagedahl-Strindlund
1986, Bennedsen et al. 2001b, Kelly and McCreadie 1999, Wrede et al. 1980). These
factors, together with low socioeconomic status, may well explain the observed
increased risk of bad pregnancy outcome. There are also discussions on genetic

factors, but there is no compelling evidence for such hypotheses yet.

Among many methodological problems in this research field (e.g. often imprecise
definitions of the outcomes measured, varying definitions of schizophrenia,
insufficient control for confounders (Bennedsen 1998), two fundamental issues have
been stressed (Webb et al. 2005): 1) most studies were not population-based and 2)

they lacked sufficiently large sample sizes. Important open questions in the field are
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whether the risk is also increased when only the father has schizophrenia and
whether the risk is higher if both parents are mentally ill. Are there gender differences
between male and female offspring in terms of risk? Which of the risk factors
summarised above are the most severe ones? Is the risk also increased in mental
disorders other than schizophrenia, for example in bipolar disorder? Finally, very little
is known about the effectiveness of specific interventions such as the separation of
birth parent(s) (Webb et al. 2005).

In summary, there is sufficient evidence that schizophrenic women have more
obstetric complications than normal controls, and it appears logical that the severe
nature of schizophrenia explains a substantial part of this increased risk. Increased
psychiatric and medical attention during the pregnancies of schizophrenic women
and the improvement of preventive strategies in antenatal and postnatal care is
needed. This need is underlined by the well-known association of adverse pregnancy
outcome and the later development of schizophrenia in afflicted children (Kunugi et
al. 2001).

Table 23: Factors that may contribute to the association between
schizophrenia and obstetric complications (adapted from Bennedsen 1998)

Environmental factors Pharmacological |Other factors
factors
Toxic exposures: Psychotropic drugs |- psychological factors: maternal stress
- smoking (life events, well-being, attitude towards
- alcohol pregnancy, social support)
- cannabinoids - genetic predisposition and constitutional
- cocaine factors
- caffeine - maternal age
Socioeconomic factors: - obstetric factors (nulliparity, multiparity,
- income history of previous obstetric complications)
- education - nutritional factors
- marital status - maternal physical iliness (chronic
- social class diseases, genital or urinary tract
infections)
- antenatal care

4.13.2 Galactorrhea
Counter to expectations, the search on Female Genital Diseases and Pregnancy
Complications revealed very few epidemiologic studies of the prevalence of

galactorrhea and amenorrhea. We found one study (Windgassen et al. 1996) on
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galactorrhea in Diseases of the Nervous System and added eight studies by cross-

referencing.

Many antipsychotic drugs increase prolactin, which stimulates breast tissue growth,
differentiation, and lactation. It is well known that antipsychotic medication can
therefore cause galactorrhea (lactation) in both men and women. For example,
Kleinberg et al. 1999 reported a 1.5% prevalence of galactorrhea in women treated
with risperidone and a 3.3% prevalence in women treated with haloperidol in pivotal
risperidone studies. However, randomized controlled drug trials are likely to
underestimate the risk of galactorrhea, because they use patient interviews. The
majority of the patients may not report their symptoms, because they experience it as
something very personal and intimate (Wesselmann and Windgassen 1995).
Therefore, studies with the aim to specifically assess galactorrhea from an
epidemiological point of view would be more appropriate. Probably the best study,
that by Windgassen et al. 1996 assessed the frequency of galactorrhea in 150
schizophrenic patients, all of whom were treated with typical antipsychotics. The
incidence between the 7th and the 75th day after the start of antipsychotic therapy
was 14% and the prevalence 19%. The mean prolactin value for these patients was
55 ng/ml, but four patients with galactorrhea had prolactin levels within the normal
range. Previous pregnancies, premenopausal status and antipsychotic dose were
significantly associated with the risk of galactorrhea. In other studies that were in part
reviewed by Windgassen et al. 1996 the frequency of galactorrhea ranged between
10% to 57% (Apostolakis and Kapetanakis 1972, Davis and Cole 1975, Inoue et al.
1980, Neimeier et al. 1959, Py and Mathieu 1960, Turkington 1972, Wesselmann
and Windgassen 1995, Zito et al. 1990). It is likely that the divergent rates can be
explained by different sample compositions, different medication, different
examination methods (use of milk pumps, manual examination, interviewing of

patients) and inconsistent definitions of galactorrhea.

Further epidemiologic studies on the occurrence of galactorrhea in people with
schizophrenia treated with atypical antipsychotics other than risperidone and
amisulpride are needed, because there is a hope that their rates of galactorrhea

would be much lower.
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4.13.3 Amenorrhea

Since again the original search did not identify articles on amenorrhea, a specific
MEDLINE search was carried out that yielded 57 hits, none of which were relevant.
The studies quoted below were thus taken from Musculoskeletal Diseases or added
by cross-referencing. The ovarian function is regulated by the release of luteinizing
hormone (LH) and follicle-stimulating hormone (FSH) which are regulated by the
gonadotropine releasing hormone (GRH). High prolactin levels induced by
antipsychotic drugs can inhibit the hypothalamic release of gonadotropine relasing
hormone (GRH) and this can lead to a disrupted ovarian function including irregular
menses, dysmenorrhea, and even amenorrhea. However, some studies showed that
prolactin per se is not associated with likelihood of irregular menses (Canuso et al.
2002, Kleinberg et al. 1999, Magharious et al. 1998, Perkins 2003).

The prevalence of irregular menses or amenorrhea has been reported as between
18.8% to 78% in women treated with typical antipsychotics (Beaumont and Dimond
1973, Ghadirian et al. 1982, Gingell et al. 1993, Inoue et al. 1980, Perkins 2003,
Sandison et al. 1960, Shader and Grinspoon 1970) reported that menstrual cycle
abnormalities were associated with schizophrenia even in women with schizophrenia
who had never been treated with antipsychotic medications. Considering the high
prevalence of amenorrhea and the clinical importance of a chronic low estrogen state
on cardiovascular health and osteoporosis (Grady et al. 1992), further research is
needed (Perkins 2003).

4.13.4 Breast cancer
Studies on breast cancer derived from Neoplasms and complemented by cross-

referencing are summarised in the following short chapters.

A general question is whether high prolactin levels really promote breast cancer.
While some authors support this view (Goffin et al. 1999, Llovera et al. 2000),
according to others the epidemiological evidence is inconsistent (Bernstein and Ross
1993, Clevenger et al. 2003) with some studies showing a positive association
(Ingram et al. 1990, Rose and Pruitt 1981) but others not (Bernstein et al. 1990,
Secreto et al. 1983).
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The

schizophrenia and breast cancer are also inconclusive. Only two studies showed a

results of the population-based studies on the relationship between

statistically significantly increased risk of breast cancer in schizophrenia (Dalton et al.
2005, Nakane and Ohta 1986), while the other studies showed no significant

differences (see Table 23).

Table 24: Population-based studies on the association between schizophrenia
and breast cancer

Study Country |Number of female Control group |Incidence rate for
schizophrenic breast cancer in
patients patients with

schizophrenia

Nakane and Ohta 1986 Japan 1388 General RR: 3.2, s.

population of |Women born after
Nagasaki city |1925: 8.06, s.
Mortensen 1989 Denmark {2956 men, General IRR:
3196 women population of |Men: 1.85, n.s.

Denmark Women: 1.19, n.s.
Gulbinat et al. 1992 Hawaii 2779 1195 with RR:

affective Honolulu

psychosis, 142 | Japanese women:

with paranoid |1.60, n.s.

psychoses,

43888 with

other

conditions

Mortensen 1994 Denmark | 5658 men, General SIR:

3498 women population of |Men: 0.00, n.s.
Denmark Women: 0.88, n.s.

Halbreich and Palter 1996 |USA 275 female 928 age- Schizophrenic

psychiatric patients | matched women : 3.5 times
women without | higher risk than in
a psychiatric | normal controls
disorder

Lawrence et al. 2000 Western |172932 patients with | General IRR:

Australia |various psychiatric population of |Women: 0.98, n.s.
disorders (number of |Western
women unknown) Australia
Lichtermann et al. 2001 Finland |11418 General SIR: Women: 1.15,
population of |n.s.
Finland
Dalton et al. 2003 Denmark | 7541 1328772 RR: Women: 0.91,
women of the |n.s.
general
population
Grinshpoon et al. 2005 Israel 26518 (number of General SIR:
women unknown) population of |Women: 1.11, n.s.
Israel
Dalton et al. 2005 Denmark | 9743 General SIR:
population of |Women: 1.20, s.
Denmark Men: 1.00, n.s.

Goldacre et al. 2005 England |9649 (number of 600000 RR:1.01, n.s.
women unknown individuals with

various
medical or
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surgical
conditions
Barak et al. 2005 Israel 3226 General SIR: 0.61, s.
Jewish
population of
Israel

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex) n.s. =
nicht significant, RR = relative risk, s. = statistically significant, SIR = standardized cancer incidence
rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

4.14.5 Cancer of the cervix uteri

Data on cancer of the cervix uteri were again heterogeneous (see Table 24).
Mortensen 1994 suggested that reduced sexual activity of people with schizophrenia
(Rotkin 1977, Zaridze and Boyle 1987) might account for the reduced risk found in
some studies, although this was statistically significant only in Dupont et al. 1986.

Table 25: Population-based studies on the association between schizophrenia
and cancer of the cervix uteri

Study Country | Number of female Control group |Incidence rate for
schizophrenic cancer of the
patients cervix uteri in

patients with
schizophrenia

Mortensen 1989 Denmark | 3196 General IRR : 0.68, n.s.
population of
Denmark

Gulbinat et al. 1992 Hawaii 2779 1195 with RR:
affective Honolulu

psychosis, 142 | Japanese women:
with paranoid |3.25, n.s.
psychoses,
43888 with
other
conditions
Lawrence et al. 2000 Western |172932 patients with | General IRR: 1.02, n.s.
Australia |various psychiatric population of
disorders (number of |Western
women unknown) Australia
Lichtermann et al. 2001 Finland |11418 General SIR:1.31, n.s.
population of
Finland
Dalton et al. 2005 Denmark |9743 General SIR: 0.78, n.s.
population of
Denmark
Goldacre et al. 2005 England |9649 (number of 600000 RR: 1.17, n.s.
women unknown individuals with
various
medical or
surgical
conditions
Barak et al. 2005 Israel 3226 General SIR: 0.58, n.s.
Jewish
population of
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| | | |Israel | |
IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not significant, s. = statistically significant, RR = relative risk, SIR = standardized cancer incidence
rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 =increased incidence

4.14.6 Cancer of the corpus uteri

The results on cancer of the corpus uteri were heterogeneous. While two studies
showed a statistically significantly increased risk (Grinshpoon et al. 2005,
Lichtermann et al. 2001), the other studies showed no significant differences
compared to the general population, some of them even showing a trend towards

decreased risk.

Table 26: Population-based studies on the association between schizophrenia
and cancer of the corpus uteri

Study Country | Number of female Control group |Incidence rate for
schizophrenic cancer of the
patients corpus uteri in

patients with
schizophrenia

Mortensen 1989 Denmark | 3196 General IRR: 0.78, n.s.

population of
Denmark
Lawrence et al. 2000 Western |172932 patients with | General IRR: 0.96, n.s.
Australia |various psychiatric population of
disorders (number of |Western
women unknown) Australia
Lichtermann et al. 2001 Finland |11418 General SIR:1.75, s.
population of
Finland
Grinshpoon et al. 2005 Israel 26518 (number of General SIR: 1.64, s.
women unknown) population of
Israel
Dalton et al. 2005 Denmark | 9743 General SIR: 0.86, n.s.
population of
Denmark
Goldacre et al. 2005 England |9649 (number of 600000 RR: 1.64, n.s.
women unknown individuals with
various
medical or
surgical
conditions
Barak et al. 2005 Israel 3226 General SIR: 0.24, n.s.
Jewish
population of
Israel

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, RR = relative risk, s. = statistically significant, SIR = standardized incidence
rate, RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence
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4.14.7 Cancer of the ovary

Finally, the results from studies on the risk for cancer of the ovary were again
inconsistent, but no study showed statistically significant between-group differences.
Definitive evidence is not available for any type of female cancers. A general problem
with this research is that many studies were underpowered. They may have been
sufficiently large to make a judgement about cancer in general, but not on specific

cancers occurring more seldom.

Table 27: Population-based studies on the association between schizophrenia
and cancer of the ovary

Study Country | Number of female Control group |Incidence rate for
schizophrenic cancer of the
patients ovary in patients

with schizophrenia

Mortensen 1989 Denmark | 3196 General IRR:0.78, n.s.

population of
Denmark
Lawrence et al. 2000 Western | 172932 patients with | General IRR: 0.91, n.s.
Australia |various psychiatric population of
disorders (number of |Western
women unknown) Australia
Lichtermann et al. 2001 Finland |11418 General SIR: 1.22, n.s.
population of
Finland
Dalton et al. 2005 Denmark | 9743 General SIR: 1.14, n.s.
population of
Denmark
Goldacre et al. 2005 England |9649 (number of 600000 RR: 1.05, n.s.
women unknown individuals with
various
medical or
surgical
conditions
Barak et al. 2005 Israel 3226 General SIR: 0.62, n.s.
Jewish
population of
Israel

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, RR = relative risk, SIR = standardized incidence rate,
RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence
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4.14 Cardiovascular Diseases

The MEDLINE search on Cardiovascular Diseases yielded 568 hits. 18 reports were
ordered, 16 included, eight reports were added by cross-referencing.
First, some important definitions and established facts from general medicine are

provided:

Established cardiovascular risk factors are age, male sex, smoking status, diabetic
status, blood pressure, cholesterol/lipid concentrations (Osborn et al. 2003),
hypertension, serious pulmonary disease and prior cardiovascular disease
(Curkendall et al. 2004).

QTc lengthening is a potentially dangerous side-effect of antipsychotic drugs,
because it increases the risk of torsade de pointes and sudden death (Reilly et al.
2000). Various cut-offs have been suggested, and heart rate adjustment should be
made: > 440 ms (Meltzer et al. 2002), > 453 ms (Chong et al. 2003)), > 456 ms
(Reilly et al. 2000).

Hypertension is defined as a blood pressure = 140/90 mmHg or by current use of
hypertensive medication (Herold 2002, National Heart 2001).

Hypotension is defined as a systolic blood pressure 100 mmHg (systolic) (Herold
2002).

Postural hypotension: has been defined as a drop in excess of 20 mmHg in systolic
blood pressure and of 10 mmHg in diastolic blood pressure after standing up from a
lying position (Silver et al. 1990).

Sudden cardiac death is a sudden pulseless condition (arrest) that proved fatal
(within 48 hours) and was consistent with ventricular tachyarrhythmia occurring in the
absence of a known noncardiac condition as the proximate cause of the death
(Siscovick et al. 1994).

It is a common notion of psychiatric textbooks that the risk of cardiovascular
problems is increased in patients with schizophrenia. Most of the epidemiological
evidence stems from mortality studies which have consistently shown that people
with schizophrenia die more frequently from cardiovascular diseases and sudden
death than control populations (Allebeck 1989, Brown et al. 2000, Goldman 1999,
Newman and Bland 1991). Studies on cardiovascular comorbidity — which are the

focus of our review — were more scarce than expected, given the importance of the
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problem. However, 21 high quality population-based studies have been carried out.
Table 28 summarises those studies that used a control group as a minimum criterion.
Studies that solely measured cardiovascular mortality rather than cardiovascular
comorbidity were excluded, because the former have been well summarised in
earlier reviews (e.g. Brown et al. 2000, Harris and Barraclough 1998). In addition,
studies that examined the cardiac effects of antipsychotic medications were included

only if they used a control group of non-schizophrenic subjects.
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Table 28: Studies on the risk of cardiovascular diseases in patients with schizophrenia

Study Country Research question Number of patients | Number of Data source on Conclusions
with schizophrenia |cardiovascular events |schizophrenia and
(S) and control cardiovascular
group (C) diseases
Schwalb 1975 Germany Prevalence of Total psychiatric Constant Patients from 8 Lower prevalence of
coronary heart disease | patients: 1726, hypertension: different hospitals in |hypertension and pathologic
in hospitalized S: 809 men 40-49 years: Germany ECG in psychiatric patients
psychiatric patients C: general 10.7% vs. 18.8% Control compared to results from studies
(between 40-69 years, |population men 50-59 years: data:Blackburn et al. |on the German general
mean hospitalization: 16.3% vs. 25% 1960, Blohmke et al. |population.
15.7 years) compared women 29.1% vs. 1970
with the results of 42.8%
some epidemiological Pathologic ECG:
studies in average men 40-49 years:
populations 0.5% vs. 17.6%
Study period: 2 years men 50-59 years:
12.7% vs. 22.7%

Lovett Doust 1980 |Canada Prevalence of sinus S: 138, Mean sinus rhythm not available Higher sinus rhythm heart rates
tachycardia and 57 without heart rate in beats/min: in both treated and untreated
abnormal cardiac rate |psychotropic drugs, |S: patients with schizophrenia
in outpatients with 81 with psychotropic |- without psychotropic compared to control subjects.
schizophrenia drugs drugs: 84 The rate tended to increase with
compared to healthy |C: 139 - with psychotropic treatment.
controls. drugs: 88.7

C:73.9
ECG changes:
S: 42%

Silver et al. 1990 Israel Prevalence of postural |S: 200 Mean blood pressure |Hospital records of | Significantly lower resting blood

hypotension in C: 25 (RR) at rest (mmHg): |consenting chronic |pressure among and significantly

schizophrenic patients
on stable antipsychotic
treatment (minimum
hospitalization: 2

119.1/64.9 vs.
125.8/78.2

Mean RR at 1 min:
91.0/58.8 vs.

schizophrenic
patients from the

Flugelman (Mazra)
Psychiatric Hospital.

higher prevalence of postural
hypotension in schizophrenic
patients compared to controls.
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Study Country Research question Number of patients | Number of Data source on Conclusions
with schizophrenia |cardiovascular events |schizophrenia and
(S) and control cardiovascular
group (C) diseases
years, median 129.4/88.6 The control group
hospitalization: 10 Mean RR at 3 min: was recruited from
years) compared with 109.1/62.6 vs. 126.8/ |the hospital staff.
unmedicated healthy 88.0
controls. Postural hypotension':
S:
-at1min: 77%
-at 3 min: 16.8%
C: 0%

Warner et al. 1996 England Prevalence of Patients with Mean heart rate: Controls from the High prevalence of QTc
electrocardiographic neuroleptic Medicated group: 83 | hospital staff prolongation in psychiatric
changes in psychiatric |treatment: 111 C:72,s. patients. QTc interval
inpatients (90% with C:42 Mean QTc (ms): prolongation was more likely in
schizophrenia, 3% Medicated group: patients on doses above 2000mg
bipolar disorders, 4% 404.3 chlorpromazine equivalents
depression and 3% C:387.7,s. daily. No significant difference
undetermined, Mean QRS (ms): between PR and QRS intervals
dementia excluded) Medicated group: 96.5 between psychiatric patients and
aged under 75 (mean C:92.2, ns. control group.
age 51 years) Mean PR interval:
receiving neuroleptic Medicated group:
medication compared 151.2
to unmedicated C: 151.8, n.s.
controls (mean age 47
years).

Steinertet al. 1996 | Germany Cardiovascular S: 90 (43 men/47 RR systolic Hospital records of | Systolic and diastolic blood
morbidity in long term |women) (men/women in all inpatients of the |pressure was lower in
hospitalized patients |C: General mmHg): Psychiatric Hospital |schizophrenic subjects than in
with schizophrenia population of S: 126.8/127.2 of Weissenau who |the corresponding age of the
(mean age 62.6 years, | Germany C:139.2/136.0 were hospitalized for | general population.

mean duration of

RR diastolic

at least 5 years and
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Study Country Research question Number of patients | Number of Data source on Conclusions

with schizophrenia |cardiovascular events |schizophrenia and

(S) and control cardiovascular

group (C) diseases
hospitalisation 28.6 (men/women in who were at least 40
years) compared to mmHg): years old.
corresponding data S:79.3/78.2 General population
from the German C: 85.4/82.0 data:
population. (Bundesgesundheits
Study period: 3 years ministerium der BRD

1991)

Dixon et al. 1999 USA Prevalence of medical |S: 719 Hypertension: Patient Outcomes Overall, the current rates of both
comorbidities in in- C: general - lifetime: 34.1% Research Team hypertension and heart disease
and outpatients with population (NHIS - current: 19.3% (PORT) Survey in of persons with schizophrenia
schizophrenia (mean |1994) C1:5.1% two states, one in resemble those of the older
age 43 years) with 1: 18-44 years C2:22.2% the South and the cohort of the general population.
antipsychotic 2: 45-64 years Heart problems: other in the Midwest,
treatment compared - lifetime: 15.6% face-to-face
with two cohorts from - current: 11.6% interviews, NHIS
the general population. C1: 3.8% 1994

C2:13.6%

Reilly et al. 2000 England Point prevalence of Total psychiatric QTc lengthening in Participants were Age over 65 years, use of
QTc lengthening in patients: 495 total psychiatric patients of all mental |tricyclic antidepressants,
psychiatric patients S: 217 patients: 8% health facilities in six |thioridazine, and droperidol and
and the effect of C: 101 No numbers for districts in north-east | high-dose antipsychotic
various psychotropic schizophrenics and England who gave |treatment were robust predictors
drugs compared with control group given. their written consent. | of QTc lengthening. Lithium was
healthy reference The healthy associated with abnormal QT
individuals comparison group dispersion or T-wave
Study period: 1994- was recruited from  |abnormalities.

1996 the hospital staff.

Munck-Jorgensen et | Denmark Analysis of Rate Ratio |S: 20000 Severe heart failure: Danish Psychiatric | Higher RR for severe heart

al. 2000 (RR) for schizophrenic |C: 200000 RR: 4.15 Central Register failure and decreased RR for
patients’ admissions to Atherosclerotic Danish Central atherosclerotic disease of the

somatic departments

disease of the brain

Person Register

brain vessels. It seems that
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Study Country Research question Number of patients | Number of Data source on Conclusions
with schizophrenia |cardiovascular events |schizophrenia and
(S) and control cardiovascular
group (C) diseases
in Denmark. vessels: 0.35 Danish National individuals with schizophrenia
Comparison with age- Patient Register are rarely treated for their
and sex-matched physical iliness in its early, less
controls. severe phases, but more likely in
Study period: unknown its acute phases when the
disease is severe, life-
threatening or painful.

Cohen et al. 2001 Israel Association of heart S: 56 Mean heart rate: In- and outpatient Significantly higher heart rate in
rate variability and risk |- with Clozapine: 21 |S with Clozapine: 107, |treatment patients with schizophrenia on
for sudden death in - with Haloperidol: S. programmes at the |Clozapine, Haloperidol and
patients with 18 S with Haloperidol: Beer-Sheva Mental |Olanzapine and prolonged QTc
schizophrenia on long |- with Olanzapine: 85.8, s. Health Center intervals in patients with any
term psychotropic 17 S with Olanzapine: neuroleptic treatment compared
medication compared |C: 53 89.05, s. to healthy controls.
to age, gender, C: 62
smoking and time of Mean QTc (ms):
ay of ECG recordings- S with Clozapine:
matched healthy, 502.9, s.
unmedicated controls. S with Haloperidol:

517.8, s.
S with Olanzapine:
504.6, s.
C: 370, s.
Ray et al. 2001 USA Prevalence of sudden |Number of total Multivariate rate ratio | Tennessee Medicaid | Increased risk of sudden cardiac

cardiac death in
antipsychotic users
between 15 and 84
years compared to
persons without any
antipsychotic
medication.

Study period: 1988-

psychiatric patients:

481744

Follow-up (in
person-years):

- total: 1282996

- medication in the
past year only:
37881

of sudden cardiac
death:

- medication in the
past year only: 1.20,
n.s.)

- current use (<
100mg): 1.30, n.s.

- current use

enrolees

Medicaid pharmacy
files

Tennessee death
certificates

death in moderate-dose
antipsychotic users.
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Study Country Research question Number of patients | Number of Data source on Conclusions
with schizophrenia |cardiovascular events |schizophrenia and
(S) and control cardiovascular
group (C) diseases
1993 - current low-dose (>100mg): 2.39, s.
antipsychotic use (<
100 mg): 31864 C:
- current moderate- |- no medication: 1
dose antipsychotic | (referent)
use (>100 mgq):
26749
C: - no medication:
1186501
Davidson et al. 2001 | Australia Cross-sectional survey |Chronic psychiatric | Smoking: Patients from a Higher prevalence of smoking,
of cardiovascular risk |patients (79% with  |PS: 61.9% community mental |overweight and obesity, lack of
factors (smoking, psychotic disorder): |C: 23.7%, s. health clinic in the moderate exercise, harmful
alcohol consumption, |PS: 234 Alcohol: North western levels of alcohol consumption
overweight and C: general -moderate?; Health Care Network |and salt intake in psychiatric
obesity, lack of population PS: 25.2% in Melbourne. outpatients compared with the
exercise, C: 52.3%, s. general population. No
hypertension, salt -harmful®; differences were found on
intake, PS: 11.5% hypertension.
hypercholesterolemia) C: 3.1%, s.
among outpatients BMI:
with mental iliness -overweight:
between 18 and 65 PS: 27.8%
years compared with a C:22.7%, s.
community sample -obese:
from the general PS: 39.7%
population. C: 7.8%, s.
Exercise:
-no exercise:
PS: 29.1%
C: 28.1%, n.s.
Hennessy et al. 2002 |USA Prevalence of cardiac |S: 8330 (Clozapine) |Rate per 1000 person |3 US Medicaid Higher rates of cardiac arrest
arrest and ventricular |41295 (Haloperidol) |years: programmes and ventricular arrhythmia in
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Study Country Research question Number of patients | Number of Data source on Conclusions
with schizophrenia |cardiovascular events |schizophrenia and
(S) and control cardiovascular
group (C) diseases
arrhythmia in 22057 (Risperidone) | Cardiac arrest and patients with schizophrenia than
outpatients with 23950 (Thioridazine) |ventricular arrhythmia: in controls. Thioridazine was not
antipsychotic treated S: worse than haloperidol.
schizophrenia C: Clozapine: 2.2, s. However, thioridazine may have
compared with a 7541 (Psoriasis Haloperidol: 4.2, s. a higher risk at high doses.
control group with drug) Risperidone: 5.0, s.
glaucoma and another |21545 (Glaucoma Thioridazine: 3.8, s.
control group with drug)
psoriasis. C:
Study period: 1993- Psoriasis drug: 1.8, s.
1996 Glaucoma drug: 3.4, s.
Chong et al. 2003 Singapore Prevalence of S:163 Adjusted odds ratio: Patients from the Significant predictors for QTc
prolonged corrected- |C: 100 Prolonged QTc (< Woodbridge lengthening were use of

QT (QTc) intervals in
patients with
schizophrenia with
typical antipsychotic
medication (mean age
51.3 years) compared
with healthy controls
(mean age 51.6 years)

456ms) in
schizophrenic patients
with Chlorpromazine:
13.5, s.
Trifluoperazine: 0.5,
n.s.

Flupenthixol
decanoate: 34.1, s.
Zuclopenthixol
decanoate: 7.0, n.s.
Haloperidol: 3.9, n.s.
Thioridazine: 13.9, n.s.
Fluphenazine
decanoate: 13.7, s.
Lithium: 0.5, n.s.
Carbamazepine: 0.4,
n.s.

C:

Prolonged QTc (>
453ms): 6.7%

Hospital, the only
state mental institute
in Singapore.
Controls from the
hospital staff

chlorpromazine, flupenthixol
decanoate, and fluphenazine
decanoate.
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Study Country Research question Number of patients | Number of Data source on Conclusions
with schizophrenia |cardiovascular events |schizophrenia and
(S) and control cardiovascular
group (C) diseases
Lawrence et al. 2003 |Western Population-based Psychiatric patients: | Admission rate ratio Western Australian | Little difference in hospital
Australia record linkage study to (210129 for ischaemic heart Health Service admission rates for ischaemic

investigate the
association between
mental illness and
ischaemic heart
disease (IHD) and
rates of
revascularisation
procedures in
psychiatric patients
compared to the
general population.
Study period: 1980-
1998

S: 9721
C: 1831399 (General
population)

disease (IHD):

AMI: men: 0.96, n.s.,
women: 0.93, s.
Other acute and
subacute IHD: men:
1.34, s., women: 1.47,
S.

AP: men: 1.10, s.,
women: 1.25, s.
Coronary
atherosclerosis: men:
0.91, s., women: 1.16,
S.

Other IHD: men: 1.09,
n.s., women: 1.30, s.
Total (all disorders):
men: 0.99, n.s.,
women: 1.10, s.

S: men: 0.59, s.,
women: 0.60, s.

Revascularisation
procedure rate ratio:
S: men: 0.31, s.,
women: 0.34, s.

C: - Removal of
coronary artery
obstruction: men 0.85,
s., women: 0.98, n.s.

- coronary artery
bypass graft or arterial

Linked Database

heart disease between
psychiatric patients and the
general community, but much
lower rates of revascularisation
procedures with psychiatric
patients, particularly in people
with psychoses.
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Study Country Research question Number of patients | Number of Data source on Conclusions

with schizophrenia |cardiovascular events |schizophrenia and
(S) and control cardiovascular
group (C) diseases

implant: men 0.75, s.,

women: 0.90, n.s.

Cohn et al. 2004 Canada Prevalence of S: 240 Framingham 10 year |In- and outpatients | Greater Framingham 10 year-
coronary heart disease |C1: 7020 risk of Ml: from the risk of myocardial infarction in
risk factors in patients |C2: US general - male S: 8.9% |Schizophrenia the male patients, but not in
with chronic population - C1:6.3%,s. |Program at the females compared with the
schizophrenia or - female S: Centre for Addiction |Canadian reference group.
schizoaffective 2.6% and Mental Health in | Prevalence rates of metabolic
disorder compared - C1:2.0% Toronto, Ontario. syndrome in patients were
with rates in the US Metabolic syndrome: | Control group 1: approximately 2 times rates in
general population. -male S: 42.6% from the Canadian |the US adult population.

-C2: 24% Heart Health Survey
-female S: 48.5% Control group 2: US
C2: 23% adult population

Enger et al. 2004 USA Comparison of the S: Adjusted rate ratio: Ingenix Research Myocardial infarction rate was
risks of cardiovascular |- treated with any MI: Database, a fivefold higher among individuals
morbidity in people antipsychotic - any antipsychotic: research affiliate of |taking typical antipsychotics,
with schizophrenia medication: 1920 4.81, s. United Healthcare (a | whether alone or in combination
with antipsychotic - typical only: 739 - typical: 5.34, s. managed care with atypical agents than among
medication in prior 90 |- atypical only: 562 |- atypical: 1.66, n.s. organization , the control patients. Among
days to an index date |- both: 619 - both: 5.22, s. largest health care | schizophrenics the risk of
to risks in age, sex, C: 9600 C:1 company in the myocardial infarction decreased
date and health plan- Arrhythmia: United States, over |with increasing exposure to
matched individuals - any antipsychotic: 14 million members) |antipsychotic drugs. Thus the
without schizophrenia 1.8, n.s. National Death index | highest risk was observed for the
Study period : 1995- - typical: 2.38, n.s. Medical claim lowest intensity of antipsychotic
1999 - atypical: 1.01, n.s. records exposure.

- both: 1.04, n.s.

C:1
Curkendall et al. Canada Population-based, S: 3022 Prevalence per 1000: |Saskatchewan Greater risk for cardiovascular
2004 retrospective cohort C: 12088 AMI: Health databases morbidity and mortality in
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Study Country Research question Number of patients | Number of Data source on Conclusions
with schizophrenia |cardiovascular events |schizophrenia and
(S) and control cardiovascular
group (C) diseases
study on the S:12.2vs.C:9.5 persons with schizophrenia
prevalence of IHD: compared with the general
cardiovascular 58.6 vs. 60.6 population.
morbidity in Arrhythmia: 51.3 vs.
schizophrenic patients 36.7,VA: 2.6 vs. 1.4
(mean age: 47 years) Syncope and collapse:
in the province of 53vs. 1.6
Saskatchewan, Heart failure: 46.3 vs.
Canada, compared 29.8
with age and gender- Stroke: 27.5vs.14.6
matched residents of TCl: 14.6 vs. 6.4
the same province with
no diagnosis of a
mental disorder
Study period: 1994-
1995
Goff et al. 2005 USA Calculation of ten year |S (CATIE): 689 Hypertension: Patients from 54 Schizophrenia patients scored

risk of coronary heart
disease (CHD) in 689
subjects who
participated in the
Clinical Trials of
Antipsychotic
Treatment
Effectiveness (CATIE)
Schizophrenia Trial at
baseline. Comparison
with 687 age-, race-
and gender-matched
controls from the
National Health and
Nutrition Examination
Survey (NHANES) Il

C (NHANES): 687

S:27%
C: 17 %, s.

Average 10-year risk
of developing CHD:
Mean S (males): 9.4
Mean C (males): 7.0,
S.

Mean S (females): 6.3
Mean C (females): 4.2

clinical sites across
the United States
who participated in
the CATIE study.
NHANES llI
database

significantly higher on four of the
five cardiac risk variables
(smoking, diabetes,
hypertension, mean total
cholesterol, mean HDL
cholesterol), only total
cholesterol levels were similar
between the two groups.
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Study Country Research question Number of patients | Number of Data source on Conclusions

with schizophrenia |cardiovascular events |schizophrenia and
(S) and control cardiovascular
group (C) diseases

Study period:

CATIE: 1999-2004

NHANES: 1988- 1994

McDermott et al. USA Retrospective review |S: 357 Coronary heart Patients selected Increased relative risk for

2005 of prevalence of C: 2083 disease: from a pool of 51146 |congestive heart failure in
cardiovascular risk S:8.2% vs. C: 8.8%, |patients in a large patients with schizophrenia
factors and frequency n.s. urban family practice
of primary care in Congestive heart center and of 7851
patients with failure: patients from a small
schizophrenia in S:12.5% vs. C: 5.8%, |rural practice
comparison with s.
patients without Adjusted relative risk
disabilities. for health conditions
Study period: 1990- controlling:

2003 Hypertension: 1.22,
n.s.
Coronary Artery
Disease: 0.57, n.s.
Congestive Heart
Failure: 2.27, s.

Chafetz et al. 2005 USA Study on the health S: 271 Hypertension: 14.4% |Patients from short- |Higher prevalence of
conditions of patients |C: 510 vs. 11.0, n.s. term residential hypertension and other cardiac
with schizophrenia or Other cardiac disease: |treatment facilities diseases in patients with
schizoaffective 2.6% vs. 1.6%, n.s. operated by the San |schizophrenia or schizoaffective
disorder (SAD) Francisco Progress |disorders, but these differences
compared with Foundation. were not statistically significant.
patients with other Data from clinical log
psychiatric diagnoses. sheets completed by
Study period: 1997- nurse practitioners
2001

Filik et al. 2006 England Prevalence study on  |S: 482 Angina: Patients were Compared with general
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Study

Country

Research question

Number of patients
with schizophrenia
(S) and control

group (C)

Number of
cardiovascular events

Data source on
schizophrenia and
cardiovascular
diseases

Conclusions

the cardiovascular and
respiratory health of
482 patients with
schizophrenia-related
psychoses compared
with findings of health
surveys of the general
population of England
in 1995 and 1998.
Study period: 1999 —
2002

C: 14300

S: odd’s ratio: 2.17,
n.s.

Symptoms of possible
myocardial infarction:
S: odd’s ratio: 0.62,
n.s.

Hypertension:
S:36.3% vs. C:
36.5%, n.s.

recruited from six
centres

in the UK (Belfast,
Tooting, Liverpool,
Tolworth,

Bristol and Dumfries)
as part of the UK
Schizophrenia Care
and Assessment
Program.

Compared with
results from national
health surveys in
1995 and 1998 of
the general
population of the UK.

population subjects, people with
severe mental iliness

reported higher rates of angina,
but this difference was not
statistically significant.

AFP = Affective Psychosis, AMI = Acute Myocardial Infarction, AP = Angina pectoris, BMI = Body Mass Index, ECG = Electrocardiogram, HDL = High Density
Lipoprotein, IHD = Ischemic Heart Disease, Ml = Myocardial infarction, min = minute, ms = milliseconds, NPCD = National Patient Care Database, n.s. = not
statistically significant, PORT = Patient Outcomes Research Team, PS = Psychiatric patients with various diagnoses, QTc = Rate-corrected QT-interval, RR =
Riva Rocci/Blood Pressure, s. = statistically significant, TClI =Transient Cerebral Ischemia, VA = Ventricular arrhythmia, VHA = Veterans Health Administration,
VISH = VHA Stars and Stripes Integrated Servic Network, vs. = versus
1) Percent of subjects with drop in excess of 20 mmHg in systolic blood pressure and of 10 mmHg in diastolic blood pressure

2) Moderate = alcohol intake less than 4 glasses for women and less than 6 glasses for men on any one day

3) Harmful = alcohol intake 5 or more glasses for women and 7 or more glasses for men on any one day
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Overall, the studies confirm that people with schizophrenia have higher rates of
cardiovascular problems than normal controls. However, when specific
cardiovascular problems are considered, the picture becomes more heterogeneous.
For example, four studies showed that hypertension is less frequent in patients with
schizophrenia (Schwalb 1975, Schwalb et al. 1976, Silver et al. 1990, Steinert et al.
1996) compared to normal controls. Dixon et al. 1999 reported high frequencies of
hypertension, but they had no normal control group, only control groups with other
psychiatric disorders. Low blood pressure in people with schizophrenia can probably
be explained by the effects of some antipsychotic drugs on alpha and muscarinergic

receptors.

The main factors explaining the increased frequency of cardiovascular problems are
likely to be linked to the accumulation of a number of the risk factors summarised
above: high rates of smoking, weight gain, diabetes, dyslipidemia and lack of
exercise are all associated with schizophrenia (de Leon and Diaz 2005, Dixon et al.
2000, Marder et al. 2004, National Institute of Health (NIH) 2004, Ryan et al. 2003).
In addition, part of the morbidity may be caused by the well-known cardiac effects of
antipsychotic drugs. A detailed review of medication side-effects would go beyond
the scope of this review, but some antipsychotics cause QTc prolongation, other
arrhythmias and thrombosis, have alpha-adrenergic and muscarinergic effects; also
cases of myocarditis during clozapine use have been reported. Finally, Lawrence et
al. 2003 argued that stigma may be an important factor in increased cardiac morbidity
and mortality, because in their study revascularisation procedures were offered much
more seldom to patients with schizophrenia than to normal controls. In a similar vein
Davidson 2002 pointed out that system-related barriers (e.g. lack of insurance
coverage, lack of access to health care, stigmatization, lack of integration of medical
and mental health systems) and patient-related barriers (poverty, non-compliance,
poor communication skills, lack of understanding of benefits of health services, denial

of iliness, psychosis, increased pain tolerance) may contribute to the association.

It is important to note that most patients included in the studies were taking
medication, so that the effects of drugs on cardiovascular events can not be teased

out. Other important methodological problems were small sample sizes in some
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studies, the inability to analyse the effects of specific medications, lack of control
groups and insufficient consideration of confounders. Despite these limitations, the
evidence derived from mortality and morbidity studies is a compelling indication that
cardiovascular problems in people with schizophrenia are a major concern, and the

development of prevention strategies has been demanded (Meyer 2003).
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4.15 Hemic and lymphatic diseases

The MEDLINE search on hemic and lymphatic diseases yielded 378 hits. 21 reports
were ordered, but only one was included.

The vast majority of the studies considered the side-effects of antipsychotic drugs on
the hemic and lymphatic system, mostly the risk of agranulocytosis during clozapine
or phenothiazine treatment. Since the evaluation of specific side-effects of
antipsychotic drugs goes beyond the scope of this review, these studies were not

summarised.

4.15.1 Laboratory abnormalities

Of interest was a study by Hatta et al. 1998 on physiological abnormalities in acute
schizophrenic patients on emergency admission. They investigated 259 male acute
schizophrenic patients and found dehydration in 6.9% of the schizophrenic patients;
one third had hypokalemia (2.3% even had severe hypokalemia > 3.0 mEq/l) and
leukocytosis and two thirds showed elevated muscle enzymes (16.5% even had
creatine phosphokinase >1000 IU/l). 23.2% needed medical care such as fluid
therapy and monitoring. As possible reasons the authors noted that acute psychiatric
patients often have physical difficulties such as profuse sweating, dehydration and
electrolyte abnormalities due to an excessive sympathetic activity. They emphasized
that laboratory screenings are very important in the medical management of acute

schizophrenic patients.

4.15.2 Cancer of the lymphatic and hemapoetic system

The following tables provide a summary of the prevalence of cancers of the lymphatic
and hemapoietic system among schizophrenic patients that were derived from the
population-based incidence studies on cancer in the chapter Neoplasms. The data
are very heterogeneous, with no studies showing statistically significant results. This

research suffers from limited statistical power and its results are inconclusive.

Table 29: Cancer of the lymphatic and hemapoietic system

Study Country |Number of Control group Incidence rate for
schizophrenic cancer of the
patients lymphatic and
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hemapoietic
system in patients
with schizophrenia
Mortensen 1989 Denmark {6152 General population | IRR:
Men: 2956 of Denmark Men: 0.88, n.s.
Women: 3196 Women: 0.96, n.s.
Mortensen 1994 Denmark | 9156 General population | SIR:
Men: 5658 of Denmark Men: 0.76, n.s.
Women: 3498 Women: 1.18, n.s.
Barak et al. 2005 Israel 3226 General Jewish SIR: 0.58, n.s.
population of Israel

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, SIR = standardized incidence rate,
SIR, IRR < 1 = decreased incidence; SIR, IRR > 1 = increased incidence

Table 30: Hodgkin’s disease

Study Country |Number of | Control group Incidence rate for
schizophrenic Hodgkin’s disease
patients in patients with

schizophrenia

Mortensen 1989 Denmark {6152 General population | IRR:

Men: 2956 of Denmark Men: 0.35, n.s.
Women: 3196 Women: 1.03, n.s.

Lawrence et al. 2000 Western 172932 patients |General population|RR:

Australia |with various | of Western |Men: 0.84, n.s.
psychiatric Australia Women: 0.96, n.s.
disorders
(number of men
and women
unknown)

Goldacre et al. 2005 England |9649 600000  hospital [RR: 2.20, n.s.

patients in the
Oxford Health
Region

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, RR = relative risk, SIR = standardized incidence rate.
RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

Table 31: Non-Hodgkin lymphoma

Study Country |Number of | Control group Incidence rate for
schizophrenic non-Hodgkin
patients myeloma in

patients with
schizophrenia

Mortensen 1989 Denmark {6152 General population | IRR;:
Men: 2956 of Denmark Men: 0.83, n.s.
Women: 3196 Women: 1.70, s.
Dalton et al. 2005 Denmark | 22766 General population | SIR:
Men: 13023 of Denmark Men : 1.27, n.s.
Women: 9743 Women: 0.91, n.s.
Goldacre et al. 2005 England |9649 600000  hospital [RR : 0.88, n.s.

patients in the
Oxford Health
Region
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IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, RR = relative risk, s = statistically significant, SIR = standardized incidence

rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

Table 32: Malignant myeloma

Study Country |Number of | Control group Incidence rate for
schizophrenic malignant
patients myeloma in

patients with
schizophrenia

Mortensen 1989 Denmark {6152 General population | IRR;:

Men: 2956 of Denmark Men: 1.01, n.s.
Women: 3196 Women: 0.67, n.s.
Goldacre et al. 2005 England |9649 600000  hospital [RR : 0.89, n.s.

patients in the
Oxford Health
Region

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =

not statistically significant, RR = relative risk.
RR, IRR < 1 = decreased incidence; RR, IRR > 1 = increased incidence

Table 33: Leukemia

Study Country |Number of | Control group Incidence rate for
schizophrenic leucemia in
patients patients with

schizophrenia

Mortensen 1989 Denmark {6152 General population | IRR:

Men: 2956 of Denmark Men: 1.02, n.s.
Women: 3196 Women: 0.65, n.s.

Lawrence et al. 2000 Western 172932 patients | General population|RR:

Australia |with various | of Western |Men: 0.86, n.s.
psychiatric Australia Women: 0.97, n.s.
disorders
(number of men
and women
unknown)

Dalton et al. 2005 Denmark | 22766 General population | SIR:

Men: 13023 of Denmark Men : 0.99, n.s.
Women: 9743 Women: 0.74, n.s.
Goldacre et al. 2005 England |9649 600000  hospital [ RR: 0.94, n.s.

patients in the
Oxford Health
Region

IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, RR = relative risk, SIR = standardized incidence rate,

RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence
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4.16 Congenital, Hereditary, and Neonatal Diseases and

Abnormalities

The MEDLINE search on Congenital, Hereditary, and Neonatal Diseases and
Abnormalities yielded 1042 hits. Ten reports were ordered, but only one relevant
report was included. One report was added by cross-referencing. This category
overlapped with a number of other topics so that many studies were transferred to

other chapters.

4.16.1 Klinefelter's syndrome
Negulici and Christodorescu 1967 described a case with co-occurring Klinefelter's
syndrome and schizophrenia. They also reviewed the literature and found that people

with Klinefelter's syndrome often have manifestations of schizophrenic symptoms.

4.16.2 Neurological abnormalities

Schubert and McNeil 2004 compared neurological abnormalities in 75 young adult
offspring of mothers having psychotic disorders with 91 offspring of mothers having
no psychosis history. They found high levels of neurological abnormalities in a
substantial proportion of offspring of mothers with schizophrenia. They suggested
that familial risk for schizophrenia may be associated with neurodevelopmental

disturbances.
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4.17 Skin and Connective Tissue Diseases

The MEDLINE search on Skin and Connective Tissue Diseases yielded 379 hits, of
which 35 reports were ordered. 28 reports were included and 22 reports were added

by cross-referencing.

4.17.1 Allergic skin reactions

Sugerman et al. 1982 found increased IgE antibodies — a marker of allergy — in
depression and schizophrenia. Rybakowski et al. 1992 investigated the prevalence of
allergic skin reactions by intradermal tests. They studied 60 psychiatric patients (30
with a diagnosis of schizophrenia) and found a prevalence of hypersensitivity of 27%

in patients with schizophrenia and 40% in patients with affective disorders.

4.17.2 Hyperpigmentation of the skin

Robins 1972 investigated the effects of prolonged treatment with phenothiazines on
the skin melanin concentration in 182 phenothiazine-treated chronic schizophrenics,
182 matched drug-treated (phenytoin and/or phenothiazines) control patients
(epileptics, patients with mental subnormality, alcoholic psychosis and other organic
psycho-syndromes) and 163 normal subjects. The schizophrenic patients had
significantly higher skin melanin concentrations than the normal controls, but they did
not differ in melanin content from the drug-treated controls. Robins concluded that
melanosis is a non-specific response to the phenothiazines and not caused by

schizophrenia itself.

Ban et al. 1985 reviewed studies on the occurrence of phenothiazine-induced skin
pigmentation. Skin pigmentation occurred in 1.0 to 2.9% in schizophrenic patients
with a greater prevalence in females and in patients treated with chlorpromazine.
Ban et al. 1985 surveyed 768 chronic hospitalized schizophrenic patients in the
framework of a multi-national collaborative study and found a prevalence rate of
1.7%. No definitive relationships between sex, diagnosis, drugs, dosage of

medication and skin pigmentation were found.
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In summary, all this literature on hyperpigmentation is related to the effects of some

antipsychotic drugs, but no evidence going beyond this side-effect is available.

4.17.3 Lupus erythematodes

Medication-induced lupus erythematodes was already described in 1951 by Gold
(cited by Gallien et al. 1975, no reference available). Gallien et al. 1975 investigated
600 psychiatric inpatients treated with phenothiazines and found positive reactions of
lupus associated antinuclear bodies in 23.1%. They speculated that the antinuclear
bodies were caused by antipsychotic treatment and that the titers depended on

dosage and duration of exposure.

4.17.4 Tuberous sclerosis

Herkert et al. 1972 reported cases of the coincidence of tuberous sclerosis and
schizophrenia. Tuberous sclerosis is characterized by proliferative lesions in the
brain, the retina, the skin, many visceral organs and the bones. The case reports
described only psychotic features in patients with tuberous sclerosis and not the

frequency of occurrence of tuberous sclerosis in patients with schizophrenia.

4.17.5 Pellagra

Hoffer 1970 compared pellagra and schizophrenia. Pellagra is caused by a dietary
deficiency of vitamin B3 (nicotinic acid and/or nicotinamide (NAD)) and can cause
psychotic symptoms. Other symptoms are dermatitis, dementia and diarrhea. Hoffer
1970 suggested that schizophrenia might also be caused by a deficiency of NAD,
because the synthesis of NAD is disturbed. He believed that if the vitamin B3 intake

is adequate, pellagra and schizophrenia remain latent.

Another report by Dickerson and Wiryanti 1978 investigated mental changes in
pellagra. They suggested that inter-relationships of tryptophan, nicotinic acid and
amino acid imbalance might be involved in brain serotonin metabolism in the

psychiatric disturbances of pellagra, depression and possibly of schizophrenia.
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4.17.6 Skin cancer and malignant melanoma

Results on the frequency of skin cancer and malignant melanoma were derived from
the chapter on Neoplasms. The studies reviewed there were analysed as to results
on forms of skin cancer. With the exception of Mortensen 1989 there was a risk
reduction for skin cancer and malignant melanoma. A possible hypothetical

explanation could be that schizophrenic patients are less exposed to risk factors for

these cancer, e.g. sunbathing (Osterlind 1990).

Table 34: Skin cancer

Study Country |Number of | Control group Incidence rate for
schizophrenic skin cancer in
patients patients with

schizophrenia

Mortensen 1994 Denmark | 9156 General population | SIR:

Men: 5658 of Denmark Men: 0,24, s.
Women: 3498 Women: 0.87, n.s.
Dalton et al. 2005 Denmark | 22766 General population | SIR:
Men: 13023 of Denmark Men : 0.77, s.
Women: 9743 Women: 0.81, n.s.
Goldacre et al. 2005 England |9649 600000  hospital [ RR : 0.56, s.
patients in the
Oxford Health
Region
Barak et al. 2005 Israel 3226 General Jewish [SIR: 0.13, s.

population of Israel

n.s. = not statistically significant, RR = relative risk, s = statistically significant, SIR = standardized
incidence rate; RR, SIR < 1 = decreased incidence; RR, SIR > 1 = increased incidence

Table 35: Malignant melanoma

Study Country |Number of Control group Incidence rate for
schizophrenic rectum cancer in
patients patients with

schizophrenia

Mortensen 1989 Denmark |6152 General population |IRR:

Men: 2956 of Denmark Men: 1.17, n.s.
Women: 3196 Women: 1.12, n.s.

Mortensen 1994 Denmark | 9156 General population | SIR:

Men: 5658 of Denmark Men: 0.00, s.
Women: 3498 Women: 0.26, n.s.

Grinshpoon et al. 2005 Israel 26518 (number of | General population | SIR:
men and women |of Israel Men: 0.86, n.s.
not given) Women: 0.47, s.

Dalton et al. 2005 Denmark | 22766 General population | SIR:

Men: 13023 of Denmark Men : 0.59, n.s.
Women: 9743 Women: 0.69, n.s.
Goldacre et al. 2005 England |9649 600000 hospital RR: 0.20, s.

patients in the
Oxford Health
Region
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IRR = incidence rate ratio (observed/expected number of cases standardised for age and sex), n.s. =
not statistically significant, RR = relative risk, s = statistically significant, SIR = standardized incidence
rate; RR, SIR, IRR < 1 = decreased incidence; RR, SIR, IRR > 1 = increased incidence

4.17.7 Rheumatoid arthritis

There were 18 epidemiological studies on the association between schizophrenia
and rheumatoid arthritis (RA).

Nissen and Spencer 1936 already noticed a negative association between
schizophrenia and rheumatoid arthritis in 1936. Numerous studies followed theirs, the
last one identified having been published in 2006. Important characteristics of these
trials are summarised in Table 36. 15 of 18 studies investigating several tens of
thousands of inpatients found a negative association between schizophrenia and
rheumatoid arthritis. Two small studies (Krakowski et al. 1983, Ramsay et al. 1982),
which together involved only 665 schizophrenia patients, found a frequency of RA
similar to that in the general population. One population-based study by Lauerma et
al. 1998 also failed to support the negative association between schizophrenia and
RA. The authors examined a Finnish birth cohort and found numerically higher
incidence rates of RA in the schizophrenic cohort members (1.3%) compared to
members without psychiatric diagnosis (0.46%). Oken and Schulzer 1999
summarised the nine studies with the most complete data in a meta-analysis and
found that schizophrenia patients had a relative risk for polyarthritis of 29% compared
to other psychiatric patients. They argued that compared to the general population —
in which the risk has been reported to be 1% (Spector 1990) — the relative risk might

be even much lower.

A long list of hypotheses has been proposed to explain the rarity of cases with
rheumatoid arthritis in schizophrenia. The main hypotheses are summarised in Table
37 and an excellent discussion has been provided by Torrey and Yolken 2001.
However, especially the early studies have also been criticised for a number of
methodological problems (for review see e.g. Eaton et al. 1992, Mors et al. 1999,
Oken and Schulzer 1999):

Many studies had no control group or if they did, the schizophrenia group was
compared with a sample of patients with other psychiatric diagnoses rather than with

normal controls.
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Failure to consider age and gender in a study may lead to bias. The prevalence of
rheumatoid arthritis is higher in females while a recent meta-analysis suggested that
the prevalence of schizophrenia might be slightly higher in men (Aleman et al. 2003).
Both diseases also differ in typical age of onset. The peak age of onset of rheumatoid
arthritis has been reported to be 25-55 years, in contrast to 15-34 years for

schizophrenia (Eaton et al. 1992).

The early studies did not use appropriate diagnostic criteria and many studies used
only medical records or unspecific screening to identify cases. Cases of rheumatoid
arthritis might have been overlooked by such a procedure, leading to erroneously low
comorbidity rates. Considering the fact that diagnostic criteria for schizophrenia
suggested by ICD-10 or DSM-IV have been narrowed compared to early criteria, it is

difficult to compare the old studies with the more recent ones.

A further problem is the low number of patients included in a number of reports and
that very few studies were population based. Furthermore, almost all studies were
carried out on hospitalised patients. Although this had the advantage that the more
severely ill patients were considered so that the researchers could be clearer about
their diagnoses, low prevalences of rheumatoid arthritis have also been found in
other institutionalised populations such as prisoners (Rothermich and Philips 1963).

Environmental factors could thus contribute to the low comorbidity.

Antipsychotic medication was not considered as a confounding or explanatory factor
in most studies. It has been argued that antipsychotic drugs may have analgesic
effects and that they may suppress the immune system. However, a number of the

studies summarised in Table 36 were published in the pre-neuroleptic era.

Mors et al. 1999 stressed that the most important confounder may be underreporting
of rheumatoid arthritis by patients with schizophrenia. In an elegant population-based
study they applied both a retrospective case-control design and a prospective follow-
up study. Both studies confirmed the decreased rates of rheumatoid arthritis in
schizophrenia. However, they found that the rates of diseases such as osteoarthritis

and even unspecific back pain in schizophrenia were also decreased, confirming the
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results of e.g. Mohamed et al. 1982. Since the latter disorders are not known to be
associated with genetic factors, the authors argue that the simplest explanation for
the association is still a reduced tendency to report musculo-skeletal pain by patients
with schizophrenia rather than any aetiological hypothesis. This behaviour may be
due to neglect because of the psychosis, a greater pain tolerance, analgesic effects
of antipsychotics, or drug and alcohol abuse. The authors called for family studies
and genetic research to clarify the multiple hypotheses of the association.

In summary, although the negative association between schizophrenia and
rheumatoid arthritis has been consistently demonstrated and is one of the most
striking phenomena in the literature of schizophrenia epidemiology, the reason for the
association is as yet unclear. But even if it were due to the mere underreporting of
pain by patients with schizophrenia, this would only underline the necessity to look for

physical diseases in mentally ill people.
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Table 36: Schizophrenia and rheumatoid arthritis (adapted from Oken and Schulzer 1999 and Eaton et al. 1992 and
supplemented by our MEDLINE search)

Study Country Research question Number of patients Number of Data sources on Result
with Schizophrenia (S) | Patients with Schizophrenia and
Psychiatric patients in | Rheumatoid RA, diagnostic criteria
general (P), Control Arthritis : Patients
Group with schizophrenia
(C) (S), Psychiatric
patients in general
(P), Control group
(©)
Nissen and Spencer 1936 | Not Prevalence of arthritis | P: 2200 inpatients with |P: 0 Not reported No case of RA observed
reported |of all typesina various mental
psychiatric hospital |disorders
Gregg 1939 USA, Information by 9 P: 10993 psychotic P: 18 Questionnaire sent to |Frequency of 0.16% in
Massachu | Massachusetts inpatients, age > 40 C: No data hospital patients with a psychiatric
setts hospital years diagnosis other than
superintendents C: GP of schizophrenia, no data
about the prevalence |Massachusetts given for schizophrenia.
of RA in inpatients
with psychosis
Ross et al. 1950 Canada, |Prevalence of RAin |S: 800 inpatients S:0 Medical records No case of RA in patients
Quebec inpatients with P: 808 inpatients with |P: 4 history, physical and |with schizophrenia,
schizophrenia and in | other psychiatric radiological frequency of RA in patients
nonschizophrenia diagnoses examinations with other psychiatric
psychiatric inpatients diagnosis 0.49%
Trevathan and Tatum USA, Prevalence of RAin |P: 9000 inpatients P: 1 Discharge diagnosis |No case of RA in patients
1954 Alabama |discharge records with schizophrenia,

from a
neuropsychiatric
hospital

frequency of RA in patients
with other psychiatric
diagnosis 0.011%
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Study

Country

Research question

Number of patients
with Schizophrenia (S)
Psychiatric patients in
general (P), Control

Number of
Patients with
Rheumatoid
Arthritis : Patients

Data sources on
Schizophrenia and
RA, diagnostic criteria

Result

Group with schizophrenia
(©) (S), Psychiatric
patients in general
(P), Control group
(C)
Pilkington 1956 England Prevalence of RAin |S: 130 female S:1 history, physical, Schizophrenia patients:
female inpatients with |inpatients, age > 40, radiological and ESR |0.77%,
various psychiatric P: 188 female ARA criteria Patients with other
diagnoses inpatients with other P:5 psychiatric diagnosis:
psychiatric diagnoses, 2.7%
age > 40 years
Ehrentheil 1957 USA, Prevalence of RAin | P: 4500 inpatients with [P: 1 medical records Frequency of 0.22% in
Massachu |inpatients of a various psychiatric patients with various
setts neuropsychiatric diagnoses psychiatric diagnoses
hospital
Rothermich and Philips USA, Ohio |Prevalence of RAin |P1: 16000 psychotic |P1: 13 Unspecified Frequency of 0.08% in
1963 psychiatric inpatients |inpatients, screening, physical, |psychotic patients and
P2: 4494 nonpsychotic |P2: 17 radiological and 0.38% in nonpsychotic
inpatients serological exams; inpatients
ARA criteria
Mellsop et al. 1974 Australia | Investigation about S: 301 female S:0 Victorian Psychiatric | Significant difference
the prevalence of RA |inpatients Hospitals, Australia, |(p<0.001) between the
in middle-aged comparison with large |observed vs. the expected
women (mean age No control group population studies prevalence (nil vs. 23)
53.1 years) with a
substantiated
diagnosis of
schizophrenia
selected from various
psychiatric hospitals
Osterberg 1978 Sweden |In the main analysis | S: 40426 inpatients S: 19 Discharge diagnoses |Low frequency of RA in
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Study Country  |Research question Number of patients Number of Data sources on Result
with Schizophrenia (S) | Patients with Schizophrenia and
Psychiatric patients in | Rheumatoid RA, diagnostic criteria
general (P), Control Arthritis : Patients
Group with schizophrenia
(©) (S), Psychiatric
patients in general
(P), Control group
(©)
the discharge available to the schizophrenic patients of
diagnoses of all P: 142406 inpatients  |P: 149 Swedish National 0.047% compared to
Swedish patients with |with other psychiatric Social Welfare Board |0.11% in other psychiatric
schizophrenia were | disorders patients. However, even
compared with those the RA rate of other
of patients with other psychiatric patients was
psychiatric low.
diagnoses.
Baldwin 1979 England |Prevalence of RAin |S: 2314 inpatients S:2 Oxford Record Schizophrenia patients:
psychiatric patients of | P: 5404 inpatients with |P: 23 Linkage Study, ICD-8 |0.09 %,
two counties in other psychiatric revision criteria Patients with other
England from an 8- | diagnoses psychiatric diagnosis: 0.43
year period %
Ramsay et al. 1982 Canada, |Epidemiological study |S: 354 S:12 Clinical interview, RA had the lowest overall
USA about the relationship |chronic hospital: 198, medical, psychiatric  |prevalence (3.4%, s.) in

between
schizophrenia and
certain
“psychosomatic”
illnesses (Peptic
ulcer, bronchial
asthma,
neurodermatitis and
rheumatoid arthritis).
354 patients, age
range 20-70 years,
from chronic and

general hospital: 156

No control group

and psychosomatic
history, confirmation
of the patient’s
psychiatrist,
laboratory and
radiological tests

patients with
schizophrenia, the male-
female differences (1.8%
vs. 6.1% were not
statistically significant.
Each of the four disorders
was more highly
represented in the general
hospital as compared to
the chronic hospital
population.
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Study Country  |Research question Number of patients Number of Data sources on Result
with Schizophrenia (S) | Patients with Schizophrenia and
Psychiatric patients in | Rheumatoid RA, diagnostic criteria
general (P), Control Arthritis : Patients
Group with schizophrenia
©) (S), Psychiatric
patients in general
(P), Control group
(€)
general hospitals with
the diagnosis of
schizophrenia
Mohamed et al. 1982 England |Comparison of the S: 111 S:0 medical records of No case of RA in the
frequency of London Psychiatric schizophrenia group, but 3
rheumatoid arthritis | P: 51 P:3 hospital, Ontario in the control group.
and other connective
tissue diseases in
schizophrenic
patients (mean age
49.5 years) versus
age-matched (mean
age 52.2 years)
inpatients with other
psychiatric conditions
Krakowski et al. 1983 Poland Prevalence of RAin a |S: 311, ages 20-70 S:8 history, unspecified Frequency of 2.6% in
group of Polish no control group laboratory tests, schizophrenic patients
schizophrenia radiological
patients examination
Allebeck et al. 1985 Sweden | Follow-up study S: 1190 inpatients, S:2 Stockholm county The incidence of RA was
about the incidence | P1: medical information  |around half the expected
of hospital care with  |621 affective P1:2 system; population incidence in schizophrenic
the diagnosis psychosis register of Sweden; patients: ratio, males and
rheumatoid arthritis | P2: 3978 neurosis P2: 17 in-patient register of |females combined = 0.17
among patients with | C: 10152 medical, C:71 Stockholm County vs. 0.43 (reference group);

schizophrenia
compared with that

nonpsychiatric
inpatients

with the diagnosis of
schizophrenia and

SMR =04, n.s.
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Study Country  |Research question Number of patients Number of Data sources on Result
with Schizophrenia (S) | Patients with Schizophrenia and
Psychiatric patients in | Rheumatoid RA, diagnostic criteria
general (P), Control Arthritis : Patients
Group with schizophrenia
(©) (S), Psychiatric
patients in general
(P), Control group
(©)
among patients with with any other
ther psychiatric psychiatric diagnosis
diagnosis and non- (control group);
psychiatric patients. cause-of-death
Calculation of register
Standardized
morbidity ratios/ SMR
(observed and
expected incidence).
period of observation:
1971-1981

Lauerma et al. 1998 Finland Examination about S: 76 S:1 Finnish Hospital Incidence of RA in
the incidence of P: 438 P:1 Discharge Register, |schizophrenic patients:
schizophrenia and C: 10503 without any |C: 48 DSM - lll — R criteria | 1.3%; first control group:
RA among a birth psychiatric diagnosis 0.29%, 2" control group:
cohort (n = 11017) 0.46%
born in 1966.

Mors et al. 1999 Denmark |Population-based S: 20495, 1) Case control Danish Psychiatric 1) Case control study:
case control (1) and |C: 204912 (general study: Case Register; Negative association
follow up study (2) population) S:11 National Patient between Rheumatoid
about the association C: 250 Register arthritis and Schizophrenia
between control group: Danish |for females (OR = 0.46, s.)
schizophrenia and 2) Follow-up Central Person and the two sexes
rheumatoid arthritis ( study: Register combined (OR = 0.44, s.).
RA before or after the S: 22 For males reduced risk,
first ever admission C: no data but not statistically
for schizophrenia); available significant (OR = 0.41,

20495 schizophrenics

n.s.)
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Study Country  |Research question Number of patients Number of Data sources on Result
with Schizophrenia (S) | Patients with Schizophrenia and
Psychiatric patients in | Rheumatoid RA, diagnostic criteria
general (P), Control Arthritis : Patients
Group with schizophrenia
(©) (S), Psychiatric
patients in general
(P), Control group
(©)
compared with 2) Follow up study:
204912 persons Negative association
matched on age and between Schizophrenia
gender from the and the occurrence of RA:
general population; - males: OR = 0.22, s.
Estimation of odds - females: OR = 0.30, s.
ration and relative - both sexes combined:
risks by Mantel- OR=0.28, s.
Haenszel estimator
and Poisson
regression;
Period of observation:
1978 — 1993
Oken and Schulzer 1999 |USA, New |Prevalence of S: 1323 S:1 Pilgrim State RA comorbidity frequency
York Rheumatoid Arthritis |P: 661 P: 2 Psychiatric Center, of 0.076%, control group:
in Schizophrenia West Brentwood, New | 0.30%
patients in Pilgrim York,
State Psychiatric DSM-III-R criteria,
Center in West American
Brentwood New York Rheumatism
on July 24, 1993; Association (ARA)
comparison with 661 diagnostic criteria
nonschizophrenia
inpatients
Oken and Schulzer 1999 |Canada Prevalence of | S: 27630 inpatients S: 30 Canadian hospital RA frequency in
Rheumatoid Arthritis | P: 202342 P: 900 separation statistics, |schizophrenia patients:
in schizophrenia ICD-9 diagnostic 0.11%, s., in other

patients adjusted for

criteria

psychiatric patients:
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Study Country  |Research question Number of patients Number of Data sources on Result
with Schizophrenia (S) | Patients with Schizophrenia and
Psychiatric patients in | Rheumatoid RA, diagnostic criteria
general (P), Control Arthritis : Patients
Group with schizophrenia
©) (S), Psychiatric
patients in general
(P), Control group
(©)
deaths and 0.44%, s.
readmissions (age
>18) in Canada in
comparison to
psychiatric  patients
without the diagnosis
of schizophrenia.
period of observation:
1984 — 1988
Eaton et al. 2006 Denmark |Prevalence of S: 7704 Seropositive RA: | Danish Psychiatric Seropositive RA
Rheumatoid arthritis | C: 192590 S: 10 Register prevalence (per 1000) in

in patients with
schizophrenia.
Study period: 1981-
1998

C: 234
Seronegative RA:
S:5

C: 102

Danish National
Patient Register

schizophrenia patients:
0.13, control group: 0.12.
Other RA prevalence: 0.06
vs. 0.05.

ARA = American Rheumatism Association, DSM-IV = Diagnostic and Statistical

136

Manual of Mental Disorders, 4™ revision, ESR = erythrocyte
sedimentation rate, ICD= International Classification of Diseases, s. = statistically significant, n.s. = not statistically significant, RA = Rheumatoid arthritis,
OR = odd’s ratio, SMR = Standard Morbidity Ratio




Table 37. Hypotheses about the association between schizophrenia and
rheumatoid arthritis (adapted from Eaton et al. 1992, Oken and Schulzer 1999 and
Torrey and Yolken 2001 and supplemented by our MEDLINE search)

Category

Environmental

Pharmacological

Biochemical

Psychosomatic

Explanation

institutionalization
- immobility

- more sedentary
and less active
life: reduced
exposure to
trauma in chronic
inpatients

- less exposure to
pet cats (Torrey
and Yolken 2001)
- infectious agents

- aspirine, salicylate
- analgesic and anti-
inflammatory effects
of antipsychotic
drugs

- histocompatibility
factors and other
immune system-
related factors

- excess or
deficiency of
prostaglandins in
schizophrenia and
related precursors
- altered serum
beta-endorphin

- altered
tryptophan and
serotonin
metabolism
hyperdopaminergia
in schizophrenia
leading in some
types to a
hypoprolactinemia
that might
suppress the
autoimmune
reactions in RA

- estrogen
dysregulation

- altered platelet-
activating factor
system

psychodynamically
alternative
reactions

- sickest
schizophrenics
show less
psychosomatic
disease and the
less disturbed
schizophrenics
show more;
chronic
hospitalization
decreases the
prevalence of
psychosomatic
disorders in
schizophrenics

- reduced tendency
or ability to report
musculo-skeletal
pain in
schizophrenic
patients
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4.18 Nutritional and Metabolic Diseases

The MEDLINE search on Nutritional and Metabolic Diseases yielded 1092 hits. 140
studies were ordered, of which 40 were included. Twelve were added by cross-

referencing.

4.18.1 Overweight, Obesity, Diabetes mellitus and Metabolic Syndrome

Overweight, diabetes and metabolic syndrome are closely linked. Therefore, the
results from the search in Nutritional and Metabolic Diseases were combined with
studies found in Endocrine Diseases and Digestive System Diseases.

Not only in the general population, but also in patients with psychiatric disorders are
overweight, diabetes and metabolic syndrome a dramatically growing health problem
(Mokdad et al. 2003). There are currently many research initiatives in this area,
studies in progress and a number of new reports are continuously being presented at
conferences. It is therefore likely that this part of the review will need to be updated
soon. There is a plethora of studies investigating the risk of weight gain, obesity and
diabetes associated with different antipsychotic drugs. However, a summary of these
studies would go beyond the scope of our manuscript. Therefore the inclusion criteria
were restricted to epidemiological studies on the question whether obesity and
diabetes are increased in schizophrenia compared to a control group or compared to

the general population.

Although not every included study distinguished between each of the following

parameters, some important definitions are:

The prediabetic state is characterized by impaired glucose tolerance (IGT) that is
defined as a plasma glucose concentration between 7.8 to 11.1 mmol/l measured 2
hours after a 75-g glucose load. Impaired fasting glucose (IFG) is defined as a
condition in which the blood sugar level is high (6.1 to 6.9 mmol/l) after an overnight

fast, although not high enough to be classified as diabetes (Zimmet 2005). The
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diagnosis of diabetes is defined by IGT levels > 11.1 mmol/l, an IFG level > 7.0
mmol/l (Expert Group 2004).

The body mass index (BMI), also known as Quetelet index, is calculated by dividing
weight in kilograms by height in metres squared. The BMI does not distinguish
between fat and lean mass and is generally not adjusted for age and sex. The normal
BMI ranges from 18.6 to 24.9 kg/m?; overweight is defined by a BMI from 25.0 - 29.9
kg/m?; obesity is classified by a BMI equal to or above 30 kg/ m? (Coodin 2001).

The metabolic syndrome, also known as syndrome X, syndrome X plus, insulin
resistance syndrome, dysmetabolic syndrome or the “deadly quartet”, is a cluster of
cardiovascular risk factors that occur together in an individual. There are more than
six definitions of the metabolic syndrome (Zimmet 2005). A frequently used definition
from the Third Adult Treatment Panel (ATP Ill) includes any three of the following five
component risk factors: abdominal obesity (waist circumference > 102 cm in men and
> 88 cm in women), hypertension ( > 130/85 mmHg), low high-density lipoprotein
cholesterol (HDL-C < 40 mg/dl in men, < 50 mg/dl in women), elevated fasting serum

triglycerides = 150 mg/dl and elevated fasting glucose = 110 mg/dl (Basu et al. 2004).

The prevalence of diabetes has been reported to be about 8% in the United States
(Sicree et al. 2003). The prevalence is strongly dependent on the geographic region,
in Naura, an island in the South Pacific, a prevalence of nearly 30% has been
reported (Sicree et al. 2003). The latest statistics suggested that 190 million people
currently have type |l diabetes worldwide and a 72% increase in the overall
prevalence of diabetes by 2025 is predicted, with the greatest increases expected in
India, China, and the United States (Zimmet 2005).

Although the problem of overweight and diabetes in schizophrenia patients has been
heavily debated in recent years, a development that is to an important extent due to
the introduction of the atypical antipsychotics, we were surprised how few population-
based epidemiological studies on the association between schizophrenia and

overweight/diabetes exist.
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As far back as 1897 Sir Henry Maudsley in ,Pathology of Mind“ commented that
,Diabetes is a disease which often shows itself in families in which insanity prevails”
(Maudsley 1979). Kooy 1919 published the first study on the association between
schizophrenia and diabetes. He compared a small sample of 10 schizophrenic
patients with 20 normal persons and observed elevated blood sugar levels in the
schizophrenia group. Numerous studies followed. A summary of 40 epidemiological
studies is provided in Table 38. Most of these studies focused on diabetes;
overweight was often used as a secondary measure, while only a few studies
assessed metabolic syndrome. The quality and design of the reports varied widely
and only a very few studies were population-based (Dixon et al. 2000, McKee et al.
1986, Mukherjee et al. 1996, Subramaniam et al. 2003). Some important problems
are the use of different criteria for schizophrenia and diabetes mellitus, (e.g. the
“prediabetic state” was defined only in 1999 by the WHO (World Health Organization
1999)), widely varying publication years (the rates of diabetes have risen in recent
decades), small sample sizes, mixing of diagnoses (some studies indicated figures
only on psychiatric patients in general), lack of control groups and failure to consider
age, gender, ethnicity, geography (thus not taking into account e.g. higher rates of
obesity in the USA compared to Europe), medication and diabetes risk factors.
Overall, however, the studies showed that overweight and diabetes are increased in
schizophrenia. We find it difficult to derive a clear estimation of the excess risk from
such a variety of designs, but frequently indicated numbers in other reviews speak of
a 1.5 to two times (American Diabetes Association et al. 2004) or a two to four times
higher diabetes risk than in the general population (Expert Group 2004, Bushe and
Holt 2004).
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Table 38: Epidemiological studies on the association between schizophrenia and diabetes, overweight and metabolic

syndrome
Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)

Kooy 1919 Holland Blood sugar levelsin  |S: 10 DM: Blood sugar levels Slightly elevated blood sugar
patients with dementia |C: 20 S: between 1.01 and 1.33 |levels after breakfast in
praecox compared to C: between 0.70 and 1.10 |patients with dementia
normal persons in the per mille praecox
Psychiatrische-

Neurologische Klinick
in Groningen

Duc 1952 Switzerland |Prevalence of Total psychiatric Transitional glucosuria: Elevated transitional
glucosuria and sample: 5991 S: 3.6% glucosuria in schizophrenia
diabetes in psychiatric |S: 1667 All psychiatric patients: patients, especially in the
inpatients in the Cery | C: general 26% males and in the acute
hospital of Lausanne. |population of C: no data available forms.

Comparison with Switzerland No particularly frequent
Suisse population DM: association between
Period of observation: S:1.7% diabetes and mental
1938-1949 All psychiatric patients: 5% | disorders. Slightly increased
C:1.5% prevalence of diabetes in
schizophrenia patients

Schwalb et al. 1976 | Germany Prevalence of S: 809 DM: Higher prevalence of
cardiovascular risk C: S: 19.8% diabetes in patients with
factors in inpatients Organic psychosis |OP: 17.2% schizophrenia and with
with different (OP): 256 AP: 24.5% psychotic disorders than in
psychiatric disorders Affective psychosis |[NPP: 16.4% patients with oligophrenia.
from 8 different (AP): 53 OP: 15.4%

hospitals in Germany.

Non psychotic
Psychopathia (NPP
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Study

Country

Research question

Number of patients
with Schizophrenia
(S) and

Control group (C)

Diabetes mellitus (DM),
Overweight/obesity (O),
Metabolic syndrome (MS),
Patients with
Schizophrenia (S), Control

group (C)

Conclusion

): 146
Oligophrenia (OP) :
462

McKee et al. 1986 Ireland Retrospective study on |Psychiatric DM: Higher percentage of
the prevalence of inpatients: 2000 S: 2.5% diabetic patients in the
diabetes in long-stay | C: general C: 1% examined psychiatric
patients in two population population (2.5%) when
psychiatric hospitals in compared with the general
Northern Ireland population data (1%).
(Purdysburn Hospital
and Downshire
Hospital)

Silverstone et al. England Prevalence of obesity |Psychiatric O: The prevalence of clinically

1988 in outpatients receiving |patients: 226 Men: relevant obesity was four
depot antipsychotics C: general Overweight: 39% vs. 33% |times that in the general
from clinics in the City |population Obesity: 27% vs. 6% population of Greater
and Hackney Health BMI > 40: 4% vs. 0% London.
District in London
compared to the Women:
prevalence in the Overweight: 21% vs. 23%
general population of Obesity: 31% vs. 8%
London BMI > 40: 6% vs. 1%

Mukherjee et al. Italy Prevalence of diabetes |S: 95 (8 patients off | DM: Considerably higher

1996 in schizophrenic neuroleptics for S: 15.8% prevalence of diabetes in
patients aged 45 to 74 |one year, 87 C:2.1% schizophrenic patients
years admitted to a patients with compared to that reported for
longterm care facility continuous the general population of
(Ospedale Santa Maria | neuroleptic Italy
Immacolata,Guidonia) |treatment) Diabetes more common in

C: general patients not receiving
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
population neuroleptics for one year, no
association between
diabetes and the use of
anticholinergic drugs.

Allison et al. 1999a |USA Distribution of age- 1) S: 150 O: 1) Age-adjusted BMI showed
adjusted body mass C: 80130 1) BMI men: men with schizophrenia have
index among S: 26.14 mean BMlIs similar to those
individuals with and 2) S: 420 (with C: 25.63, n.s. without schizophrenia
without schizophrenia |ziprasidone BMI women: Women with schizophrenia
Two datasets: treatment) S: 27.36 had significantly higher BMIs
1) data source: 1989 C: 17689 C: 2450, s. 2) Minimal, but significant
National Health difference in age-adjusted
Interview Survey 2) BMI men: BMI between men and
(NHIS) S:26.79 women with schizophrenia
2) data source for C. 26.52, s. compared with the general
schizophrenia patients: BMI women: population
Baseline BMI data from S:27.29
a drug trial of the C: 27.39, n.s.
antipsychotic
Ziprasidone supplied by
Pfizer Inc;
data source control
group: National Health
and Nutrition
Examination Survey/

NHANES llI
Brown et al. 1999 England Evaluation of the Psychiatric O: BMI overweight (BMI The prevalence rate of

unhealthy lifestyle of
people with
schizophrenia living in
a community from a 15

patients: 102

S: 39, 22 males, 17
females

C: 2291

26 -30) :

S: - males: 42%
C: 52%, n.s.

S: - females: 47%

obesity was similar in males,
but showed a trend towards
an increase in the female
schizophrenia patients.
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
year follow-up study C: 39%, n.s.
and comparison to the BMI obese (BMI > 30):
general population S: -males: 18%
(Health Survey for C: 16%, n.s.
England, Bennett et al. S : -females: 23%
1995)) C: 24%, n.s.
Dixon et al. 2000 USA Prevalence of diabetes |1) S: 719, 1) Significantly elevated
in schizophrenia 454 males DM: prevalence of diabetes in
patients (mean age 265 females Current diabetes: schizophrenia patients well
43). 10.8%, s.— males before the widespread us of
Three data sets: 2) S: 6066 21.9%, s.— females the atypical antipsychotic
1) Schizophrenia 2212 males drugs in the early 1990s.
PORT (Patient 3854 females 2) Higher diabetes risk in older
Outcome Research DM: people, African-American,
Group) - a field study of |3) S: 14182 4.3%, s. - males Native American and Latino
patient interviews in 7660 males 15%, s. - females populations, females, lower
two states 6522 females education levels.
3)
2) Medicaid data from |C: number DM:
1991 from one unknown 8.8%, s. — males

southern state

3) Medicare data from
disabled persons under
65 and almost all
Americans over 65 in
1991.

Comparison to the
NHIS (National Health
Interview Survey) 1994
diabetes rate (Adams
and Marano 1995).

16.7 %, s. - females

C:
1.2% (age 18-44) ,
6.3% (age 45-64)
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
Period of observation:
1991

Winkelman 2001 USA Prevalence of obesity |S: 46 O: Patients with schizophrenia
as risk factor for C: 397 with other |Mean BMI : were significantly heavier
obstructive sleep psychiatric S: 315 and had higher rates of sleep
apnea in psychiatric diagnoses C: 27 apnea than other psychiatric
inpatients at McLean Overweight:: patients.

Hospital, Belmont, S: 75%
Massachusetts C:52%
period of observation: Obesity:
1991-1996 S: 50%
C:27%

Coodin 2001 Canada Comparison of the S: 183 O: Significantly higher mean
body mass index of C: 50347 Average BMI: BMI in patients with
schizophrenic patients S:29.0 schizophrenia compared to
(participating in the C:253 controls.
Schizophrenia Overweight:.
Treatment and S: 28%
Education Program- C:35%
STEP, average age Obesity:
39,6 years) with the S: 42%
BMI of the general C:13.5%
population (results of
the Statistics Canada’s
1996-1997 National
Population Health
Survey — NPHS )

Davidson et al. 2001 |Australia Prevalence of Psychiatric O: Higher prevalence of

cardiovascular risk
factors in outpatients

patients: 234 (79%
with psychotic

BMI healthy weight:
Psychiatric patients:

overweight in patients with
chronic mental illness.
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
between 18 and 65 disorder, 9% major |29.5%
years with mental depressive C:49.8%
illness from four Area |disorder, 4% BMI overweight:
Mental Health Services |bipolar disorder, Psychiatric patients:
in the North western 3% other disorder) |27.8%
Health Care Network | C: general C:22.7%
Mental Health Program |population BMI obese:
in Melbourne. Psychiatric patients:
Comparison with the 39.7%
general Australian C:7.8%
population (Risk Factor
Prevalence Study 1989
and 1995 National
Health Survey)
Theisen et al. 2001 | Germany Cross-sectional Psychiatric O: Increased prevalence of
naturalistic study on patients: 151(109 |S: 56% obesity among young
the prevalence of with schizophrenia |C: 33% patients with schizophrenia,
obesity in inpatients of |spectrum especially among patients
a German psychiatric |disorders) with chronic atypical
rehabilitation center for | C: Patients with a antipsychotic treatment.
adolescents and young | psychiatric
adults (mean age: diagnosis other
19.5) in relationship to |than schizophrenia
diagnosis and
medication regimen.
Study period: unknown
Newcomer et al. USA Prevalence of S: 48 O: Elevated plasma glucose
2002 abnormalities in C: 31 Mean BMI: levels at all time points (oral
glucose regulation in S: 27.48 glucose tolerance test) in the
schizophrenia patients C: 26.26 schizophrenia group varying
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
during antipsychotic in severity depending on
treatment compared DM: antipsychotic treatment
with adiposity and age- Mean fasting glucose:
matched healthy S: 87.225mg/dI
controls C: 74.94mg/dl
Regenold et al. 2002 |USA Retrospective, chart- |S: 81, DM: Highest diabetes prevalence
! review study on the Schizoaffective S: 13% in schizoaffective disorder at
prevalence of type Il disorder (SAD): 41 |SAD: 50% 50%, significantly above the
diabetes among C: US population |C: 15% rates expected from national
psychiatric inpatients norms.
with various psychiatric No increased prevalence of
diagnoses: diabetes among
schizophrenia, schizophrenia patients when
schizoaffective compared with US
disorder, major population.
depression, bipolar
disorders, dementia,
aged 50-74
independent of
psychotropic drug use
at the older adult acute
inpatient unit at the
University of Maryland
Medical Center from
1993-1999
Comparison: age-,
race- and gender-
matched group from
the general US
population
Homel et al. 2002 USA Comparison of body S: 887 O: Significantly higher BMI
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
mass index levels C: 427760 overall mean BMI: among schizophrenic
among schizophrenic S:27.98 patients. Non schizophrenic
versus non- C:25.74 individuals showed steady
schizophrenic and significant gains in BMI
individuals and from 1987 to 1996 while
evaluation of changes schizophrenics showed
in the BMI rates during different time trends. For the
the decade from 1987 most part they showed little
to 1996. Data source: or no evidence of an
Personal and increasing trend in BMI over
Characteristic and time. The exception is found
Health Condition files among females with
of the National Health schizophrenia ages 18-30
Interview Survey/ who showed a dramatically
NHIS. Method: self- and significantly increased
report from a telephone BMI.
interview
Thakore et al. 2002 |USA Visceral fat distribution |S: 15 O: Mean BMI: Higher BMI in drug-free
in drug-naive or drug- |C: 15 S: 26.7 patients with schizophrenia,
free (at least 6weeks) C:22.8 similar amounts of total body
patients with Intra-abdominal fat: and subcutaneous fat, but
schizophrenia S: 13323mm? 3.4 times more intra-
compared with healthy C: 3880mm? abdominal fat in patients.
controls
McCreadie 2003 Scotland Descriptive study on S: 102 (72 men, 30 | O: More patients with
physical health of women) men: schizophrenia were
people with C:9047 (3941 S: 70% overweight or obese
schizophrenia. men, 5106 women) |C: 62% compared to the general
Assessment by women: population.
Scottish Health Survey S: 86%
Questionnaire. C: 54%
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
Comparison of the
body mass indexes
from patients with
schizophrenia living in
the community on rural
Nithsdale, south-west
Scotland, and in urban
Partrick, west Glasgow,
Scotland to BMIs from
the general population
(taken from the
Scottish Health Survey
1998).
Cohen and Gispen- |Holland Prevalence of diabetes |S: 93 DM: Significantly higher
de Wied 2003 among inpatients with | C: general S:7.5% prevalence of diabetes
schizophrenia population C:1.9% mellitus among patients with
compared with the schizophrenia compared to
Dutch general the general population of
population Holland.
Subramaniam et al. |Singapore |Chart review on the S: 194 Impaired glucose Higher rates of impaired
2003 prevalence of impaired |C: general tolerance: glucose tolerance and
glucose tolerance and |population S: 30.9% diabetes among
diabetes in C:15% schizophrenia patients
schizophrenia patients DM: although no patient had
(mean age 55.5 years) S: 16% received atypical
from the long-stay C: 9% antipsychotics.

wards in Woodbridge
Hospital, Singapore,
without any atypical
neuroleptics compared
to the prevalence rates
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
in the general
population of
Singapore.

Ryan et al. 2003 USA Cross-sectional study |S: 26 Impaired fasting glucose | First-episode, drug-naive
on the prevalence of C1:26 tolerance: patients with schizophrenia
impaired fasting C2: GP of three S:15.4% had not statistically
glucose tolerance in regions in France |C1: 0% significant impaired fasting
first episode, drug- C2: glucose tolerance, higher
naive patients with -men: 11.8% levels of plasma glucose,
schizophrenia (mean- - women: 5.2% insulin and cortisol and were
age: 33.6 years) Mean fasting plasma less insulin sensitive than the
Control: physically glucose levels: comparison subjects.
healthy Caucasian S: 95.8 mg/d|
subjects with no C1:88.2 mg/d|
personal or family Mean plasma level of
history of insulin:
schizophrenia or S: 9.8 pu/mi
diabetes mellitus type I C1: 7.7 pyu/ml
(mean age 34,4 years) Mean plasma corticol
and level:
comparison of the IGT S: 499.4 nmol/l
prevalence in a general C1: 303.2 nmol/l
population study in Insulin resistance
three regions of (homeostasis model
France(Gourdy et al. assessment - mean):

2001) S:2.3
C:1.7

Heiskanen et al. Finland Prevalence of S: 35 MS: The frequency of metabolic

2003 metabolic syndrome C1: 1038 men Males: syndrome in schizophrenia
according to NCEP (Laaksonen etal. |S:47% patients is 2-4-fold higher

(National Cholesterol

2002)

C1-3: 11-17%,

compared to controls.
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
Education Program) in {204 women Females: Metabolic Syndrome was
outpatients with long (Korhonen et al. S: 25% associated inversely with the
term schizophrenia 2001) C1-3: 6-20% daily dose of antipsychotic
from the psychiatric C3a: 207 drugs. No association with
rehabilitation ward at | C3b: 1148 any specific type of
Kuopio University antipsychotic drug.
Hospital in Eastern
Finland compared to
studies in the same
geographical area with
normal persons. All
patients were on
antipsychotic
medication.
Period of observation:
Jan — Aug 2001
Enger et al. 2004 USA Comparison of the S: Adjusted rate ratio: Higher rates of new-onset
risks of cardiovascular |- treated with any | New onset diabetes: diabetes in patients with
morbidity in people with | antipsychotic S: schizophrenia than in the
schizophrenia with medication: 1920 |- any antipsychotic general population.
antipsychotic - typical only: 739 |treatment: 1.75, s.
medication in prior 90 |- atypical only: 562 |- typical only: 1.55, s.
days to an index date |- both: 619 - atypical only: 1.52, n.s.
to risks in age, sex, C: 9600 - both: 2.08, s.
date and health plan- C:1
matched individuals
without schizophrenia
Study period : 1995-
1999
Cohn et al. 2004 Canada Prevalence of S: 240 MS: Prevalence rates of
metabolic syndrome in | C: US general -male: metabolic syndrome in
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
in- and outpatients population S: 42.6% patients were approximately
from the Schizophrenia C: 24% 2 times rates in the US adult
Program at the Centre -female population.
for Addiction and S: 48.5%
Mental Health in C:23%
Toronto, Ontario
compared with rates in
the US general
population.

Saari et al. 2004 Finland Serum lipid levels in S: 31 Total cholesterol: High lipid levels in subjects
schizophrenia, C: 5498 S: 2141 with schizophrenia,
comparison with a C:196.4 (significantly higher levels of
general population HDL: total cholesterol and
northern Finland 1966 S:55.9 triglycerides) especially if
birth cohort at the age C:60.5 taking both atypical and
of 31 years in 1997 LDL: typical medication

S:131.5

C:116.3
Triglycerides:

S:134.9

C:104.3

BMI > 25 (overweight):
S: 58%

C:40%

Basu et al. 2004 USA Evaluation of the point |S: 33 MS: 42.4% met criteria for the
prevalence of C: general S:42.4% point prevalence of
metabolic syndrome in |population C: 24% metabolic syndrome, nearly
patients with Mean BMI: double the 24% prevalence
schizoaffective disorder S: 371 rate of the GP in the USA.
— bipolar type (mean C:29.1

age 44.5) who
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
participated in an
ongoing double blind
study of topiramate or
placebo in Pittsburgh

Wetterling et al. 2004 | Germany Retrospective study on |S 1 (acute): 90 O: The bodyweight of first
body mass indexes of |S 2 (chronic): 238 |S1: mean BMI = 22.3 episode schizophrenics is
two samples of C: German general | S2: mean BMI = 25.9 lower compared to the
schizophrenic population C (mean BMI according to |general population. In
inpatients (S1: acute; age): 23.0 (under 20 contrast, chronic
S2: chronic, over 5 years-old) -... 27.8 (over |schizophrenic patients
years of treatment) and 56 years-old) frequently are overweight or
comparison with BMI show obesity.
data of the German BMI>30:
general population. S1:1.1%

Study period: 1998- S2:21.0%
1999 C:11.5%

Paton et al. 2004 England Prevalence of obesity. |S: 166 O: The prevalence of obesity
hyperlipidemia and C: General Overweight: 29% was almost 50% above
smoking in hospitalized | population of the Obesity: population norms.
patients treated with UK (Primatesta S: 33%
antipsychotic drugs. and Hirani 2007) |C:

Study period: 2002- - men: 18.9%

2003 - women: 20.9%
Mean BMI: 27.9
Dyslipidaemia: 68%

Hsiao et al. 2004 Taiwan Cross-sectional S: 201 O: The prevalence of obesity
naturalistic study on - males: 90 - Males: among male and female
the distribution of body |- females: 111 Obesity (BMI = 26.4): patients was respectively
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
mass index and C: general S: 40% 2.74- and 2.51-fold greater
prevalence of obesity |population of C:14.6% than in the Taiwenese
among Chinese Taiwan (Nutrition | Severe obesity (BMI = reference population. The
outpatients with and Health Survey |28.6): prevalence of severe obesity
schizophrenia treated |in Taiwan 1993- S:23.3.% was respectively 4.66- and
with antipsychotics. 1996) C: 5% 3.53-fold greater than that in
Study period: 2002 the Taiwanese reference
- Females: population.
Obesity:
S: 39.6%
C: 15.8%
Severe obesity:
S: 27.9%
C:7.9%

Saari et al. 2005 Finland Prevalence of S: 31 MS: High prevalence of metabolic
metabolic syndrome in |C: 5455 S:19.4% syndrome in patients with
the Northern Finland C: 6%, s. schizophrenia. After
1966 birth cohort. controlling for sex, the risk of
Study period: 1997- metabolic syndrome was 3.7.
1998

Hung et al. 2005 Taiwan Prevalence of diabetes |S: 246 DM: No significantly different
in patients with C: general Total: prevalence of DM in patients
schizophrenia (mean |population of S:9.8% with schizophrenia from that
age 37 9 years) Taiwan C: 7.8%, n.s. of the general population of
compared to the 20-29 (years): Taiwan. Significantly higher
general population of S:3.7% prevalence of DM in younger
Taiwan. C:1.2%, s. schizophrenic patients (20-

30-39: 49 years) than in the general
S:6.9% population, but not in older
C: 2.0%, s. patients.

40-49:;
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with

Schizophrenia (S), Control
group (C)

S: 15.9%

C: 6.5%, s.

50-59:

S:12.5%

C: 25.8%, n.s.

60-69:

S: 25.0%

C: 25.8%, n.s.

Ostbye et al. 2005 USA Population-based, S: Annual unadjusted Higher rates of diabetes
retrospective cohort - atypical: 10265 incidence rates of diabetes |onset in psychiatric patients
study of outpatients - typical: 4607 (new cases per 1000 per |with antipsychotic or
with atypical C: year): antidepressive treatment
antipsychotic drugs - patients with S: compared to the control
and the risk of diabetes | antidepressive - atypical: 7.5 group with antibiotic
mellitus compared to | medication: 60856 |- typical: 11.3 treatment, but no higher rate
patients with traditional |- patients without |C: of diabetes in outpatients
antipsychotics, mental disorder - antidepressants: 7.8 taking atypical antipsychotics
antidepressants, or and antibiotic - antibiotics: 5.1 compared to subjects taking
antibiotics treatment: 59878 traditional antipsychotics or
Study period: 2000- antidepressants.

2002
McDermott et al. USA Retrospective review of | S: 357 DM: Relative risk: Significantly increased
2005 prevalence of C: 2083 S:1.34, n.s. relative risk for obesity in

cardiovascular risk
factors and frequency
of primary care in
patients with
schizophrenia in
comparison with
patients without
disabilities.

C: no data available

O: Relative risk:
S:1.55, s.
C: no data avilable

patients with schizophrenia.
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
Study period: 1990-
2003
McEvoy et al. 2005 |USA Baseline results on the |S: 689 MS (all): High prevalence of metabolic
Goff et al. 2005 prevalence of the C: demographically |- NCEP criteria: 40.9% syndrome in US
Meyer et al. 2005 metabolic syndrome in |representative - AHA criteria: 42.7% schizophrenia patients,
patients with group of the MS: especially for women.
schizophrenia who general population |- male: CATIE vs. Schizophrenia patients
participated in the (NHANES 1II) NHANES: 36.0% vs. scored significantly higher on
Clinical Antipsychotic 19.7% four of the five cardiac risk
Trials of Intervention - female: CATIE vs. variables (smoking, diabetes,
Effectiveness (CATIE) NHANES: 51.59% vs. hypertension, mean total
schizophrenia trial and 25.1% cholesterol, mean HDL
comparison with cholesterol), only total
national estimates from DM : cholesterol levels were
the National Health and S:13% similar between the two
Nutrition Survey C: 3%, s. groups.
(NHANES I11).
Study period: 1999- Mean total cholesterol
2004 (mg/dl):
S:204.9
C:204.3, n.s.
Mean HDL cholesterol
(mg/dl):
S:43.7
C:49.3,s.
Chafetz et al. 2005 |USA Study on the health S: 271 DM: Higher prevalence of
conditions of patients |C: 510 S: 7.4% diabetes in the schizophrenic
with schizophrenia or C:3.1,s. subgroup. No differences in

schizoaffective disorder
(SAD) compared with
patients with other

the proportion of diabetics
and non-diabetics who
received antipsychotic
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Study Country Research question Number of patients | Diabetes mellitus (DM), Conclusion
with Schizophrenia | Overweight/obesity (O),
(S) and Metabolic syndrome (MS),
Control group (C) |Patients with
Schizophrenia (S), Control
group (C)
psychiatric diagnoses. medication (66.7% vs.
Study period: 1997- 61.2%).
2001
De Hert et al. 2006  |Belgium Prospective cross- S: 430 MS: High prevalence of the
sectional study on the |C: general Belgian |S: - according to ATP-III metabolic syndrome among
prevalence of population criteria: 28.4% treated patients with
metabolic syndrome in - according to ATP-IIl A schizophrenia. The
patients with criteria: 32.2% prevalence of the metabolic
schizophrenia treated - according to IDF: 36% syndrome is at least twice as
with antipsychotic C:12% high compared to an age-
medication. adjusted community sample
Study period: 2003- in Belgium.
2005
Dickerson et al. 2006 |USA Study on the S: 81 patients with | Mean BMI: Higher prevalence of obesity
distribution of body schizophrenia and |- male: in persons with serious
mass index and 88 with major S:29.0 mental illness.
correlates of BMI in mood disorder C:26.8
169 patients with C: 2404 - female:
mental illness (96% S:32.3
receiving psychotropic C:27.2
medication) compared Obesity:
with the results of 2404 - male:
gender-, age- and S: 41%
race-matched controls C: 20%
from the NHANES lII - female:
data set. S: 50%
Study period: March- C:27%
December 2000
Filik et al. 2006 England Prevalence study on S: 482 Obesity: Obesity was more frequent
the cardiovascular and |C: 14300 S: 34.95% in those with schizophrenic
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Study

Country

Research question

Number of patients
with Schizophrenia
(S) and

Control group (C)

Diabetes mellitus (DM),

Overweight/obesity (O),

Metabolic syndrome (MS),
Patients with

Schizophrenia (S), Control

group (C)

Conclusion

respiratory health of
602 patients with
schizophrenia-related
psychoses compared
with findings of health
surveys of the general
population of England
in 1995 and 1998.
Study period: 1999 —
2002

C:19.4%, s.

psychoses, and especially in
younger age groups.

1) The study evaluated male and female patients, but numbers are only presented for female patients,

2) quoted from Holt et al. 2004), data on control group not available,
AHA = American Heart Association, ATP = Adult Treatment Panel,

significant, s. = statistically significant, STEP = Schizophrenia Treatment and Education Program
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In the current debate of the induction of overweight, diabetes and metabolic
syndrome, it is noteworthy that these problems were already prevalent in the pre-
atypical area (Dixon et al. 2000). A meta-analysis by Allison et al. 1999b showed that
especially the so called low-potency typical antipsychotics such as chlorpromazine
and thioridazine are associated with weight gain. There are even a few reports, some
from the pre-neuroleptic era (Duc 1952, Kooy 1919) and some recent ones on
antipsychotically-naive first episode patients (Ryan et al. 2003, Thakore et al. 2002)
suggesting that schizophrenia itself may be associated with diabetes independently
of antipsychotic drugs. The theory purporting to explain this association between
drug-naive schizophrenia and diabetes is a dysregulation of the hypothalamic-
pituitary-adrenal axis due to psychotic stress leading to hypercortisolemia and finally
diabetes (see Table 39). However, due to the small sample sizes in these studies we
do not consider the results to necessarily be representative, so that further research
on this issue is clearly needed. Other — very plausible — hypotheses on the
association between schizophrenia and overweight/diabetes are life style factors (self
neglect, smoking, negative symptoms, lack of exercise, hospitalisation, poor diet) and
the well-known weight inducing effect of some antipsychotic drugs (see Table 39). It
would go beyond the scope of this manuscript to discuss the issue of the different
propensities of various atypical antipsychotics to induce weight gain, so that the
interested reader is referred to existing reviews on this issue (Meyer and Koro 2004,
Newcomer 2005). However, it seems quite clear that the new drugs differ in their
propensity to induce weight gain (Allison et al. 1999b). Whether the risk of diabetes
differs between compounds is hotly debated, although, given the association of
overweight with diabetes in general, it seems plausible that the more weight gain
inducing antipsychotics would also be unssociated with a higher diabetes risk
(Newcomer 2005).

In summary, it needs to be emphasized that the epidemiology of overweight, diabetes
and metabolic syndrome in schizophrenia is unclear. Further large scale, population-
based epidemiological studies are warranted. Such studies must be undertaken in
different countries, because the risk in the normal populations may differ greatly, e.g.
the rates of overweight and diabetes seem to be higher in the US than in most
European countries. Nevertheless, it seems clear that the overall risk is increased.

Since overweight, metabolic syndrome and diabetes are very serious problems
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associated with cardiovascular and other deaths, prevention and monitoring of these

conditions would appear to be crucial. Guidelines for monitoring have been

presented (American Diabetes Association. 2006, Marder et al. 2004).

Table 39: Hypotheses on the association between Schizophrenia and Diabetes
(adapted from Brown et al. 1999, Holt et al. 2004, Meyer et al. 2005, Zimmet 2005)

Category Environmental Pharmacological Biochemical Others

Explanation |- institutional - weight inducing and - over-excitement of the |- Inefficiency of the
lifestyle diabetogenic effect of sympathetic system, liver
- poor health- some antipsychotic drugs |hypersecretion of - positive  family
related behaviour: adrenalin history of diabetes
sedentary lifestyle, - Dysregulation of the (genetic)

smoking,
substance abuse,
impaired social
relationships,
economic hardship,
inadequate self-
care and
adherence to
prescribed
therapies

- lack of exercise
- adverse diet, poor
nutrition, high
intake of fastfood
- lethargy

- inadequate
medical or public
health care

- general lack of
understanding of
dietary principles
- stress of
hospitalization

- psychotic stress

hypothalamic-pituitary-
adrenal axis

-> hypercortisolemia ->
excessive visceral fat,
hyperglycemia,
hyperinsulinemia, insulin
resistance

- Antiinsulin factor

- abnormal glucose
metabolism

- sex hormones and
estradiol mediating
weight gain

- low birth weight
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4.18.2 Polydipsia

Eight reports dealt with the occurrence of polydipsia and its consequences in
schizophrenic patients. Another MEDLINE search on polydipsia was made which
yielded 115 hits. Eight studies were ordered and these eight were included. Four

reports were added by cross-referencing.

Polydipsia is a disorder that can have life threatening consequences. It can pass
through three stages (de Leon et al. 1994): simple polydipsia with accompanying
polyuria, conventionally defined as 3 or more liters per day. In extreme cases,
polydipsic patients drink up to 15 liters per day, usually water, but also other fluids
such as sodas or coffee or even urine. Polydipsia can lead to water intoxication with
hyponatremia. It can cause neurological symptoms such as nausea, vomiting,

delirium, ataxia, seizures and coma, and even death (Vieweg et al. 1985).

In chronic water intoxication (e.g. after five years) physical complications can develop
— mainly osteoporosis and dilatation of urinary and gastrointestinal tracts, but cases

of cardiac failure, hypertension, malnutrition and others have also been reported.

Hoskins and Sleeper F.H. 1933 and Sleeper 1935 already noted an abnormally high
urine output among chronic psychiatric patients in the preneuroleptic era. A review by
de Leon et al. 1994 summarised epidemiological studies up to 1994. An update of
their review is presented in Table 40. Although the results of the individual studies
differ substantially, which is at least in part due to varying definitions and
measurement methods of polyuria, de Leon et al. 1994 concluded that on the whole
polydipsia is present in more than 20% of chronic psychiatric inpatients and that this
condition might even be underdiagnosed because of difficulties in recognizing this

behaviour within the clinical context.

The figures on the prevalence of episodes of water intoxication again vary
dramatically (0%-80%). As a conservative estimate mainly based on chart reviews
which may underestimate the true risk due to difficulties in identifying cases in routine
settings, de Leon et al. 1994 suggested that at least 5% of chronic inpatients develop
the disorder. An analysis only of patients with polydipsia has reported an average

prevalence of 29% in single time surveys (de Leon et al. 1994).
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In terms of risk factors for the disorder, Ferrier 1985 and Riggs et al. 1991 found that
around 80% of patients with polydipsia and water intoxication had a diagnosis of
schizophrenia. Schizophrenia has thus been suggested as a risk factor (Evenson et
al. 1987), although two studies refuted this assumption by finding no significant
differences compared to other psychiatric diagnoses (Emsley et al. 1990,Shah and
Greenberg 1992). The last three named studies did not use reliable diagnostic
criteria; hence the question of the effect of the diagnosis remains open. In their 1994
review de Leon et al. 1994 summarised that the most frequently reported risk factors
were chronicity of the illness, smoking and drugs that decrease the excretion of free
water (e.g. carbamazepine, thiazide). Less consistently reported were male gender

and white race.

An enormous difficulty in this area is the detection and measurement of polydipsia in
psychiatric patients. This difficulty may account to a considerable extent for the high
variation of prevalence rates reported above. Generally, polydipsia can be assessed
by staff reports and biological measurements of polyuria. Obviously, staff reports may
underestimate the prevalence of the problem, because in routine care we usually do
not measure how much liquids patients ingest. Biological determinants that have
been used are catheterisation, 24-hourly urine collection, specific gravity of urine
(SPGU) below 1.009, sodium levels and normalised diurnal weight gain (NDWG). De
Leon et al. 1994 suggested firstly that medical and iatrogenic causes such as
diabetes insipidus or medications (e.g. lithium, carbamazepine) should be excluded.
Then that a combination of clinical and biological determinants should be used
because all single methods have their advantages as well as become by
whichdrawbacks (de Leon et al. 1994).

The precise mechanism by which psychiatric patients, above all those with a
diagnosis of schizophrenia, become polydipsic is unclear. Delusional ideas and
hallucinations might cause excessive drinking (Kirch et al. 1985). Millson et al. 1993
proposed that polydipsia might be an addictive behaviour in which mild overhydration
is experienced as pleasurable. Psychiatric medication has been discussed as
causing mouth dryness because of its anticholinergic effects, but polydipsic patients
had already been reported in the preneuroleptic era. There is also a speculation

about direct cerebral effects of psychotropic drugs. Dopamine dysfunction,
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hypothalamic and hippocampal dysfunction are other hypotheses. The
pathophysiology of water intoxication can be more easily explained by three factors —
polydipsia, inability to excrete water (due to kidney dysfunction or abnormal ADH
release) and reduced sensitivity of the central nervous system to hyponatremia (de
Leon et al. 1994). The physical complications such as osteoporosis are the

consequences of these disturbances.

Although studies on polydipsia showed a wide range of different prevalence rates, it
seems to be clear that this problem is frequent in chronic psychiatric inpatients and
that it is often underdiagnosed. Given methodological limitations of the available
studies further research certainly still is warranted from both an epidemiological, as
well as from a pathophysiological point of view. A crucial question is also how often
polydipsia leads to serious medical problems, because definitions for “water
intoxication” were often relatively mild, e.g. merely a simple hyponatremia. Finally,
treatments for the disorder also need to be evaluated. Some preliminary studies, e.g.
on clozapine, olanzapine, risperidone, irbesartan, antibiotics or opiate antagonists
have been reported, but certainly no recommendable treatment is to date available
(Brookes and Ahmed 2002).

Table 40: Schizophrenia and Polydipsia (modified from de Leon et al. 1994) )

Study Country Method Number of - Polydipsia (%)
patients with: - Polyuria (%)
Psychiatric - Water intoxication
diagnoses (P), (%)
Schizophrenia (S) |- Wl in PD (%)
Control
(©)
Jose and USA Chart review and staff P: 239 chronic 6,6
Perez-Cruet interview on the prevalence of |inpatients -
1979 polydipsia/WI/W!in PD in a 3,3
part sampling of a long-term 50
hospital
Blum et al. USA Staff interview and P: 234 chronic 17,5
1983 SPGU on the prevalence of |veterans -
polydipsia in a part sampling -
of a long-term hospital -
Okura and Japan Staff interview on the P: 225 chronic 3,1
Morii 1986 prevalence of polydipsia/ W1/ |inpatients -
WIl'in PD in along-term 2,7
hospital 86
Vieweg et al. USA SPGU (<1,009) on the P: 103 chronic -
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Study Country | Method Number of - Polydipsia (%)
patients with: - Polyuria (%)
Psychiatric - Water intoxication
diagnoses (P), (%)
Schizophrenia (S) |- Wl in PD (%)
Control
(€)
1986 prevalence of polyuria in a |inpatients 39,6
part sampling of a long-term -
hospital -
Evensonetal. [USA Chart Review and staff report |P: 2100 in- and 6,2
1987 on the prevalence of outpatients -
polydipsia/ WI /Wl in PD in a 1,5
long-term hospital, a mental 25
health center and a boarding
home
Emsley et al. South Chart review for hyponatremic | P: 690 chronic -
1990 Africa patients in a longterm hospital |inpatients -
6,4
Peh et al. 1990 |Singapore |Chart review for WI in staff P: 2330 chronic |-
identified WI patients in a inpatients 70.4% |-
longterm hospital with 1,1
schizophrenia) -
Bremner and England |Chart Review, staff report and | Mentally retarded |2,5
Regan 1991 SPGU on the prevalence of |inpatients: 887 -
polydipsia/ WI/ Wl'in PD in a 1,0
hospital for mentally retarded 26
patients
Shah and USA Chart review for WI in staff P: 635 chronic -
Greenberg identified WI patients in a inpatients -
1992 longterm hospital 4,9
de Leonetal. |USA Cross-sectional survey (chart |Total: 360 26(84% of them with a
1996 review, staff report, SPGU, inpatients diagnosis of
NDWG, clinical interview, S: 191 schizophrenia ->33)
DSM-III-R criteria) about the 34
prevalence of polydipsia 5
among inpatients at the 52
Haverford State Hospital
period of observation: during
first week of February of 1990
Chong et al.|Singapore |Case notes reviews(SPGU, S: 728 13,8
1997 NDWG, serum sodium -
levels)on the prevalence of -
polydipsia-hyponatremia 13,6 (1,9 of the
among patients with schizophrenia
schizophrenia in the long-stay population)
wards of Woodbridge
Hospital, Singapore
Mercier-Guidez |France Cross-sectional survey (chart |Total: 353 10,76 in chronic
and Loas 2000 review, ICD-10 diagnostic psychiatric psychiatric inpatients
criteria) about the prevalence |inpatients, (42,11 among

164




Study Country | Method Number of - Polydipsia (%)
patients with: - Polyuria (%)
Psychiatric - Water intoxication
diagnoses (P), (%)

Schizophrenia (S) |- Wl in PD (%)

Control
(C)
of polydipsia in inpatients in S: 107 schizophrenic
one psychiatric hospital and patients)
one general hospital in the -
Somme (department of -
France). 18,42 (30,55 were at
Period of observation: during risk - retrospective
the first week of July in 1997 chart review)
de Leonetal. |USA Prevalence of polydipsia (by |Total: 588 49 (total sample) /
2002 staff report, SPGU, NDWG) in | psychiatric 53 (schizophrenia)
patients of the Norristown inpatients -
State Hospital, Philadelphia in |S: 449 -
1992 4,4/ 4,7
de Leon 2003 |USA retrospective review (DSM-IV |Total: 61 21 (total sample) /
diagnosis, chart review) about | S: 32 25 (schizophrenia)

the prevalence of polydipsia |29 patients with | hyponatremia:

in inpatients of a long-term other psychiatric |11(total sample) /
unit for treatment refractory diagnoses 13(schizophrenia)
patients at a US psychiatric
state hospital

period of observation: 1996-
2000

1) specific gravity of urine 2) normalized diurnal weight gain 3) urine concentration

DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, 4™ revision, ICD- 10 = International
Classification of Diseases, 10" revision, NDGW = normalised diurnal weight gain, PD = polydipsia, PU
= polyuria, SPGU = specific gravity of urine, WI = water intoxication, WI in PD = water intoxication in
polydipsia

4.18.3 Idiopathic unconjugated hyperbilirubinemia (Gilbert's Syndrome)

Muller et al. 1991 screened 892 psychiatric patients over the period of one year for
the incidence of benign hyperbilirubinemia (Gilbert syndrome). The incidence of
unconjugated, mild, persistent hyperbilirubinemia in the general population has been
reported to be about 6-10% and mostly affects males between 20-40 years of age
Taylor 1984. In this study, 11% of the psychiatric patients had increased bilirubin
plasma levels. Schizophrenic patients showed a significantly higher incidence of
hyperbilirubinemia (25.4%) than all other diagnostic groups (6.1%-9.3%). Muller and
colleagues argued against a possible role of antipsychotics to explain the increased

rates in schizophrenia.

Miyaoka et al. 2000 investigated 290 psychiatric patients over a period of 3 years for
the incidence of Gilbert's syndrome. The prevalence in all psychiatric patients was

9.0%, in schizophrenic patients (n = 97) it was as hign as 20.6%. This was far higher
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than the average of the general population in Japan (2.4%-7%) (Miyaoka et al. 2000).
Genetic disposition, an increased vulnerability of red cell membranes and the role of
estrogen were discussed as possible hypotheses explaining the increased

prevalence of Gilbert’'s syndrome in schizophrenic patients.

4.18.4 Homocystinuria

Bracken and Coll 1985 investigated the association between homocystinuria and
schizophrenia. Homocystinuria is an autosomal recessive disorder with an
abnormality of methionine metabolism such that methionine accumulates in
homocystinuric patients. They found only three cases in the literature in which
homocystinuria and schizophrenia coexisted, but reported that there were many other
cases of homocystinuria where the patient’'s mental state was abnormal. They argued
that many schizophrenic patients in remission become psychotic when given
methionine. As a conclusion they proposed an epidemiological survey to further
explore the relationship between the two conditions. According to our review, such a

study has not yet been conducted.

Levine et al. 2005b screened plasma homocysteine levels in 193 schizophrenic
persons and 762 healthy controls. Homocysteine levels were increased in young
male schizophrenic patients compared to healthy controls (mean: 16.3+12 vs.
10.6+3.6). Similar results were observed when they studied serum homocysteine
levels in 184 consecutively admitted schizophrenic patients and 305 control subjects.
Again, homocysteine levels were markedly increased in this population of newly

admitted schizophrenic patients, especially in young male patients.

However, in another study by Levine et al. 2005a detected no difference of
homocysteine levels in the cerebrospinal fluid (CFS) between schizophrenia patients
and controls. CSF homocysteine was previously reported to be elevated in a variety

of disorders including Alzheimer disease (Teunissen et al. 2002).

In conclusion, there may be a link between schizophrenia and homocystinuria, but

the current evidence is inconclusive.
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4.19 Endocrine Diseases

The MEDLINE search on Endocrine Diseases yielded 595 hits; 36 reports were
ordered, of which 10 were included.

Reports on diabetes, coeliac disease, hyperprolactinemia and osteoporosis
hyperbilirubinemia, polydipsia were shifted to other chapters.

Studies on thyroid function abnormalities were the only remaining ones that were of

interest. Nine reports were added by cross-referencing.

4.19.1 Thyroid function abnormalities

It is well known that both hyperthyroidism and hypothyroidism can cause a number of
psychiatric symptoms. The question relevant for our review is, however, the inverse
one. How many patients with schizophrenia do have abnormalities of thyroid
function?

For a better understanding of table 41, a number of basic thyroid parameters are
briefly explained in the following paragraph:

- Thyrotropin-releasing hormone (TRH) is a hormone produced in the hypothalamus
that stimulates the production of thyroid stimulating hormone in the pituitary gland

- Thyroid-stimulating hormone (TSH) or Thyrotropin is a hormone produced by the
pituitary gland which stimulates the production of thyroid hormones

- Triiodothyronine (T3) is the metabolically active hormone produced by the thyroid
gland

- Thyroxine (T4) is the hormone that is initially released from the thyroid gland. It is
peripherally converted to T3

- FT3I: Free Triiodothyronine Index

- FT4l: Free Thyroxine Index

- Euthyroid sick syndrome (ESS): elevated or decreased thyroid function tests without
clinical thyroid disease which are caused by non-thyroidal diseases

- Hypothyroidism is characterized by elevated TSH level, low T3, T4 and FT4l

- Hyperthyroidism is characterized by low TSH level, high T3, and/or T4

The mechanism of the thyroid system is shown in the following diagram. In the
healthy population feed-back mechanisms lead to a reduction of the releasing

hormones in the case of too high peripheral thyroid hormones.
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Figure 2: Thyroid System Diagram (Ravichand et al. 2005)
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The main results of the 14 studies, which will be briefly summarised in the following

paragraphs, are presented in Table 41.
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Table 41: Studies on the prevalence of thyroid dysfunction in psychiatric

patients
Study Country  [Number of patients |Thyroid dysfunction in psychiatric patients with
with schizophrenia various psychiatric diagnoses (P), with schizophrenia
(S), control group (C) |(S), Control (C)
Nicholson et al. 1976 England |Total: 98 female Low serum Ty
patients P:7(S:2)
S: 30 Raised serum Tg:
P:1
Rwegellara and Mambwe |Zambia |Total: 478 psychiatric | Goitre:
1977 patients All:

- females: 34.4%,

- males: 23.2%

Females with affective illness: 57.6%
Males with paranoid psychosis: 77.0%

Weinberg and Katzell 1977 |USA Total: 50 psychiatric | Endocrine abnormalities (thyroid and adrenal
patients disease): P: 8%
McLarty et al. 1978 England |Total: 1206 Hypothyroidism: P: 0,5%
psychiatric patients | Hyperthyroidism: P: 0,7%
S: 532 Thyroid dysfunction: P: 1.2%
Cohen and Swigar 1979 USA Total: 480 newly Elevated estimated free thyroxine (EFT,): P: 9%
admitted psychiatric |Decreased EFT4: P: 9%
patients
Levy et al. 1981 USA 150 psychiatric Euthyroid sick syndrome:
admissions P: 7%
C: 150 patients from |C: 7%
a general hospital
Spratt et al. 1982 USA Total: 645 acute Elevated Ty
psychiatric patients |S: 41%
S: 258 P: 33%
Free T,index:
S:21%
P: 18%
Morley and Shafer 1982 USA Total: 386 psychiatric | Elevated free triiodothyronine index (FTsl):
patients Paranoid S: 25%
Paranoid S other: 7%
schizophrenia: 24 P (total): 14%
Other schizophrenia: |Elevated free thyroxine index (FT,l):
28 Paranoid S: 21%
Other S: 3%
P (total): 7.5%
Total thyroid abnormalities:
Paranoid S: 38%
Other S: 10%
P (total): 19%
Chopra et al. 1990 USA Total: 84 hospitalized | Elevated serum T,: P: 24%
psychiatric patients | Elevated free T, index:
C: 84 healthy P: 16%
volunteers Elevated TSH:
P:17%
Suppressed TSH: P: 1%
No goiter and antithyroid antibodies
Roca et al. 1990 USA Total: 45 patients Significant elevations of one or more thyroid hormone
with major psychiatric |levels:
disorders P:49%
S: 15 C: data not available
C: 53 healthy controls
Othman et al. 1994 Malaysia |S: 249 patients with | Thyroid antibodies: Men:

chronic schizophrenia

S:14%
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(136 males, 113 C: 7%, s.
females) Women:
C: 601 healthy blood |S: 28%
donors (449 males, |C: 13%, s.
152 females) Elevated TSH :
S:5%
Low TSH :
S:17%
Ryan et al. 1994 USA Total: 269 acute Thyroid disease: P: 3%
psychiatric patients Euthyroid abnormalities:
S: 120 P:9.3%
Arce et al. 1999 Spain Total: 172 psychiatric |Increased levels of thyroid hormones: P: 30.8%
patients Thyroid disease: P: 5.2%
Sim et al. 2002 Singapor |S: 189 inpatients with | Thyroid function test abnormalities:
e chronic schizophrenia | S: 36.4%
Clinically euthyroid: all but 1

EFT, = Estimated free thyroxine, FT;l / FT,I= free thyroxine index, T; = Triiodothyronine, T, =
Thyroxine, TSH = Thyroidea-stimulating hormone

As thyroid disorders are more common in women, Nicholson et al. 1976 measured
thyroid function in 98 female patients who were admitted to the acute unit of a
psychiatric hospital. 8 females had abnormal T, values for different reasons: drug
ingestion, recent pregnancy, overt myxoedema. Hypothyroidism was present in four
women with non-organic psychiatric disorder. Nicholson and colleagues
recommended that female admissions over 40 years of age should be screened for

thyroid dysfunction.

Rwegellara and Mambwe 1977 examined 478 indigenous Zambian psychiatric
patients who were in hospital on a particular day in January 1976 for the prevalence
of goitre. 34.4% of all adult female patients and 23.2% of all adult male patients had
goitre. 57.6% of all female patients with affective illness and 77.0% of all male
patients with paranoid psychosis were found to have goitre. The association between
affective illness and paranoid psychosis on the one hand and goitre on the other
hand was statistically significant. It is suggested that further work should be done to
determine what proportion of patients with depression or paranoia have subclinical or

borderline hypothyroidism.

Weinberg and Katzell 1977 determined thyroid and adrenal function in 50 psychiatric
patients. Three patients had thyrotoxic symptoms and raised serum-thyroid—
hormone levels. Psychiatric improvement occurred during remission of the thyrotoxic

features. Endocrine abnormalities were found in 8% of the sample. Weinberg and
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Katzell 1977 emphasized that routine screening is needed to determine the true

contribution of thyroid and adrenal disease to psychiatric iliness.

McLarty et al. 1978 assessed thyroid function in 1206 psychiatric patients. Primary
hypothyroidism occurred in five females and one male (0.5%), but in only one patient
was the diagnosis clinically obvious. Eight patients were clinically hyper-thyroid
(0.7%). There was no evidence that phenothiazines or benzodiazepine therapy had
any significant effect on thyroid hormone levels. There was a slight difference
between psychiatric diagnostic groups; the authors explained this by differences in

age distribution.

Cohen and Swigar 1979 screened thyroid function in 480 newly admitted psychiatric
patients. Estimated free thyroxine (EFT,4) was elevated in 9% of the cases. In these
patients the EFT4 level became spontaneously normal, usually within a two-week
period, which may be interpreted as an acute “stress hyperthyroidism”. EFT4 was
decreased in 42 patients (9%). In 16 of these patients the level became
spontaneously normal. The aetiology of this acute hypothyroidism is unclear. New
cases of primary hyperthyroidism and hypothyroidism were low, but a presumptive
diagnosis of secondary hypothyroidism was made in 8 patients. Nine patients with
known thyroid disease were taking inadequate or excessive replacement therapy.

The authors recommended thyroid function screening tests in psychiatric patients.

Levy et al. 1981 investigated the prevalence of euthyroid sick syndrome (ESS,
abnormal concentrations of circulating iodothyronines in euthyroid subjects with
nonthyroidal illness (NTI)). Euthyroid sick syndrome was detected in 7% of 150
psychiatric admissions as well as in 7% of a general University Hospitals population.
The authors concluded that ESS is as common among psychiatric admissions as in
general hospital patients, so that blood thyroid function tests in psychiatric patients

should be interpreted with caution.

Spratt et al. 1982 measured thyroid function in 645 patients admitted to an acute
psychiatric disorders unit. T4 was elevated in 33% (patients with schizophrenia: 41%)
and T4 index was elevated in 18% (patients with schizophrenia: 21%). Serial testing

of thyrotropin-releasing hormone demonstrated both flat and normal responses in
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patients with a variety of psychiatric diagnoses and at varying stages of thyroid

disease activity.

Morley and Shafer 1982 determined the incidence of thyroid abnormalities in
psychiatric patients during short-term admissions. Elevated free thyroxine index
(FTsl) and elevated free thyroxine index (FT4l) was found in 19% of the cases.
Elevated test results were particularly common in paranoid schizophrenics (38%). On
retesting at two to three weeks after hospitalization, the levels of FTsl and FT4l had
returned to normal in almost every patient. Hypothyroidism was detected in four
patients with manic-depressive psychosis. It is warranted to undertake serial
sampling to assess the most appropriate time for thyroid function testing after short-

term psychiatric admission.

Chopra et al. 1990 studied thyroid function in 84 consecutive newly hospitalized
psychiatric patients in a 12-week period. Serum T4 was elevated in 24%, free T4
index in 16%, total T3 in 20%, free T3 index in 13% and TSH in 17%. Subnormal
TSH was found in only 1%. None of the patients with elevated TSH presented goiter
or antithyroglobulin or antimicrosomal antibodies. On repeat testing 7 to 21 days after
admission, serum TSH (and/or T4) normalized in the three of five patients with
elevated TSH. In conclusion, in hospitalized psychiatric patients elevated serum T4
was mainly associated with normal or elevated serum TSH; TSH was suppressed in
only 1% of the cases. The transience of high TSH and T4 and absence of goiter and
antithyroidal antibodies suggest that high TSH and T4 values might be a result of a

central abnormality in the central nervous system-hypothalamothyrotropic axis.

In forty-five acutely hospitalized patients with major psychiatric disorders studied by
Roca et al. 1990, 49% exhibited significant elevations of one or more thyroid
hormone levels. The levels of thyroid hormones were correlated with the severity of

psychiatric symptomatology.

Othman et al. 1994 investigated the thyroid status of 249 patients with chronic
schizophrenia. They found a spectrum of thyroid function test abnormalities in chronic
schizophrenia. They speculated that this might have been due to an abnormality in

the central regulation of the hypothalamo-pituitary thyroid axis or that the peripheral
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regulation might be disturbed. However, cases of clinically manifest thyroid disease
were rare. They concluded that neither the reasons for the association nor their

clinical relevance are clear.

Another study by Ryan et al. 1994 performed thyroid function tests in 269 acute
psychiatric patients during a 2-year period. Thyroid disease was detected in 3% and
euthyroid abnormalities in 9.3%. Ryan and colleagues found lower incidences of
thyroid dysfunction test abnormalities in psychiatric patients than some previous

reports.

Arce et al. 1999 assessed the thyroid status of 172 psychiatric inpatients at the
beginning of their hospitalization. 30.8% of the inpatients exhibited abnormal levels of
thyroid hormones and 5.2% had thyroid disease. The authors recommended a
screening for thyroid disorder in psychiatric inpatients at the beginning of their
hospitalization as well as in female patients, schizophrenic patients and patients in

treatment with lithium.

Sim et al. 2002 performed thyroid function tests on 189 inpatients with chronic
schizophrenia. There was a high prevalence of thyroid function test abnormalities
(36.4%), but all patients except one were assessed to be clinically euthyroid. No
correlation was found between thyroid hormones and neuroleptic use. The authors
recommended caution in using and interpreting thyroid function tests in patients with

schizophrenia.

In summary, the reports do show high rates of thyroid dysfunction in psychiatric
patients. However, these studies are neither conclusive nor is their relevance clear.
First of all, as in some other chapters of this manuscript, only four studies (Morley
and Shafer 1982, Othman et al. 1994, Sim et al. 2002, Spratt et al. 1982) specifically
considered people with schizophrenia, most studies considered psychiatric patients
in general. Nevertheless, the studies that examined only patients with schizophrenia
also found high rates of thyroid dysfunction. Most studies had no control group. A
number of them examined less than 100 participants; the largest study included 1206
patients (McLarty et al. 1978). Although all studies found abnormal thyroid hormone

values, cases with clinically manifest thyroid disease were rare. An exception was the
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Zambian study by Rwegellara and Mambwe 1977, who found a prevalence of goiter
in 77% of the male patients with paranoid psychosis. The prevalence estimates
varied substantially in number and type of dysfunction. Both hypo- and
hyperthyroidism were present in the study populations. Ryan et al. 1994 explained
these differences by different study designs and different laboratory techniques.
Another explanation was that most of the studies investigated acute psychiatric
patients on admission and that the abnormalities were only transient. It is also not
clear whether cases of lithium induced thyroid dysfunction were ruled out by all
studies. Levy et al. 1981 questioned the increased prevalence, because in their study
the values of the psychiatric patients were similar to those in medical patients without
non-thyroidal illness: in 150 blood samples of psychiatric admissions there was an
incidence of 7% of Euthyroid Sick Syndrome in psychiatric patients, and this value

was identical with the incidence of ESS in the general University Hospital population.

Thus, although thyroid dysfunction seems to be frequent in schizophrenia and other
psychiatric diagnoses, neither the reason for these dysfunctions nor their clinical
relevance is clear. While further research is warranted, new admissions should

nevertheless be routinely screened for thyroid dysfunction.

4.19.2 Thyroid cancer

Among the population-based cancer studies summarised in the chapter on
Neoplasms, those of Goldacre et al. 2005 and Barak et al. 2005 were the only ones
to report data on thyroid cancer. There was no statistically significant difference
between people with schizophrenia and controls (Goldacre et al. 2005): adjusted rate
ratio 0.66, 95% confidence interval 0.08 — 2.44; (Barak et al. 2005): standardized

incidence ratio 1.02, 95% confidence interval 0.37-2.23).
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4.20 Immune System Diseases

The MEDLINE search on Immune System Diseases yielded 594 hits, of which 35
were ordered and only two included in this chapter. The 33 remaining reports were
potentially relevant, but they were related to disorders that have been summarised
elsewhere in this review (rheumatoid arthritis, HIV and other viral diseases, multiple
sclerosis, myasthenia gravis, hyperglycemia, coeliac disease, lupus erythematodes,
skin diseases). Where appropriate these studies were added to the respective

chapters.

4.20.1 Autoimmune diseases

One study reported on the association between autoimmune diseases and
schizophrenia (Eaton et al. 2006). By linking the Danish National Patient Register
and the Danish Psychiatric Register they compared 7704 patients having a diagnosis
of schizophrenia between 1981 and 1998 with matched controls for the prevalence of
autoimmune disease prior to the diagnosis of schizophrenia. A history of autoimmune

disease was associated with a 45% increase in the risk of schizophrenia.

Nine autoimmune diseases had a higher lifetime prevalence among schizophrenia
patients than among comparison subjects at a 95% level of statistical significance:
thyrotoxicosis, intestinal malabsorption, acquired haemolytic anemia, chronic active
hepatitis, interstitial cystitis, alopecia areata, myositis, polymyalgia rheumatica, and

Sjogren’s syndrome.

Five autoimmune disorders appeared more frequently in patients with schizophrenia
prior to schizophrenia onset as well as in the patients’ parents: thyrotoxicosis,
intestinal malabsorption, acquired hemolytic anemia, interstitital cystitis, and

Sjogren’s syndrome.

The most consistent finding in the area of schizophrenia and autoimmune diseases is

the negative relationship with rheumatoid arthritis. The incidence rate ratio for the

schizophrenia patients was very close to 1.0 in this analysis, whereas in most other

studies rheumatoid arthritis is much less common in individuals with schizophrenia.

The authors concluded that schizophrenia is associated with a larger range of

autoimmune diseases than hitherto suspected. Future research on comorbidity
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should help in understanding the pathogenesis of both psychiatric and autoimmune

disorders.

4.20.2 Allergies

The study by Chafetz et al. 2005 who examined the health conditions of 271 patients
with schizophrenia or schizoaffective disorder (SAD) compared with 510 patients with
other psychiatric diagnoses from short-term residential treatment facilities in San
Francisco also reported on allergies. There were no differences in the prevalence of
allergies between patients with schizophrenia and patients with other psychiatric
diagnoses (2.2% vs. 2.2%).
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4.21 Disorders of the Environmental Origin

The MEDLINE search on Disorders of Environmental Origin yielded 5385 hits.
Despite the enormous number of hits, we found no new topic concerning comorbidity
of schizophrenia patients. Some reports have already been treated in other chapters,

so no detailed information on the contents of this MeSH term is given.
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4.22 Animal diseases

The MEDLINE search on Animal Diseases yielded 439 hits. Six studies on the
association between Borna virus and schizophrenia were added to the chapter Virus
Diseases. Two studies on chlamydial infections and intestinal infections were added

to Parasitic Diseases.
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4.23 Pathological Conditions, Signs and Symptoms

The MEDLINE search on Pathologic Conditions, Signs and Symptoms yielded 11955
hits. Despite the enormous number of hits, no new topic concerning comorbidity of
schizophrenia patients was found. Some reports have already been treated in other

chapters, so no more detailed information on the content of this MeSH term is given.
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5 DISCUSSION

Most important findings of the review

The main finding of this review is that there are a number of physical diseases that
are more frequent in people with schizophrenia than in the normal population. But
there also seem to be a number of medical peculiarities in terms of physical diseases
that are less frequent in schizophrenia. A summary of these conditions is provided in
Table 42.
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Table 42: Summary of physical diseases which occur with increased or
decreased frequency in schizophrenia according to our review

MeSH disease Physical Disease

category

Bacterial infections | Tuberculosis 1

and mycoses

Virus diseases HIV 11
Hepatitis B 1, Hepatitis C 1

Neoplasms Cancer in general |

Musculoskeletal Osteoporosis 1

diseases

Stomatognathic Poor dental status 1

diseases

Respiratory tract Impaired lung function 1

diseases

Nervous system Extrapyramidal side-effects of antipsychotic drugs 1

diseases Motor signs in antipsychotic naive patients 1
Altered (reduced) pain sensitivity 1

Urological and Sexual dysfunction 1

male genital Prostate cancer |

diseases

Female genital Obstetric complications 11

diseases and Sexual dysfunction 1

pregnancy Hyperprolactinemia related side-effects of antipsychotics

complications (irregular menses, galactorrhea etc.) 1

Cardiovascular Cardiovascular problems 11

diseases

Skin and Skin pigmentation 1?

connective tissue | Rheumatoid arthritis |

diseases

Nutritional and Obesity 11

metabolic Diabetes 1

diseases Metabolic syndrome including hyperlipidemia 1
Polydipsia 1

Endocrine system | Thyroid dysfunction 1

diseases Hyperprolactinemia 1 (side-effect of a number of anti-
psychotics)

1) Results on specific forms of cancer were mostly inclusive due to contradictory results and limited
power

2) A side-effect of chlorpromazine, probably not a problem of most other antipsychotics

11 Very good evidence for increased risk (e.g. population-based studies)

1 Good evidence for increased risk

| Good evidence for decreased risk

There were no clearly increased or decreased rates of physical diseases in the
categories Parasitic Diseases, Digestive System Diseases, Otorhinolaryngologic
Diseases, Eye Diseases, Hemic and Lymphatic Diseases, Congenital, Hereditary,
and Neonatal Diseases, Immune System Diseases, Disorders of the Environmental

Origin, Animal Diseases, Pathological Conditions, Signs and Symptoms or these
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diseases were listed in another category. Please note that physical diseases which
have only been shown to be related to the aetiology of schizophrenia (e.g. influenza
virus during the pregnancies of mothers of children with schizophrenia) are not listed
in table 42.

On the whole, there are some areas that have been studied extensively (for example
the comorbidity of neoplasms and schizophrenia for which a number of population-
based studies from various countries exist), while other areas are still under-
researched. Examples are Bacterial Infections and Virus Diseases. While mortality
studies showed increased mortality due to infections in patients with schizophrenia,
the evidence based on comorbidity studies is more limited. With the exception of HIV
and, to a lesser extent hepatitis and tuberculosis, there is little evidence on the

prevalence of infections in patients with schizophrenia.

Nevertheless, given the enormous amount of research that has been done on
physical illness in schizophrenia, neither the health systems nor individual physicians
and health institutions have taken consistent and continuous measures to deal
adequately with this problem in people with schizophrenia and other mental

disorders.

Limitations of the review

The following limitations must be considered when reading this review: An enormous
number of 44567 abstracts was screened using a very broad search strategy that
combined the MeSH term for schizophrenia with the MeSH terms of all general
disease categories for physical illnesses. This broad search strategy was necessary
since there are so many different physical diseases that by looking at individual
diseases rather than at broad disease categories we might easily have missed some
studies. Although in theory all physical diseases should have been covered by this
strategy, this was not necessarily the case because it is possible that the MeSH
coding of the papers was imperfect. Indeed, many studies identified by cross-
referencing were added to the initial search results. Another limitation is that
MEDLINE was the only electronic database used for our review. MEDLINE goes

back only to 1966 and does not cover all journals.
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Figures 3 and 4 display the origin of the different epidemiological studies included in
this report. They show that most studies (88%) came from North America, Europe
and Australia. Only one study originated in Latin America and only two were from
Africa, although given the limited health care available in theses countries the rates of
some comorbid conditions (e.g. HIV in Africa) are probably much higher than in the
more developed world. And the frequencies of other diseases such as obesity are
probably much lower. Therefore, the results of the review can probably be
generalised only to the richer parts of this world. It is possible that further studies
have been published in local journals that are not covered by MEDLINE. We would
appreciate if readers of this manuscript could send us information on further studies

that were missed by our search strategy.
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Figure 3: Number of included studies from the different countries
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Figure 4: Distribution of origin of the 280 epidemiologic studies
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Some of the available evidence on the association between schizophrenia and
physical illnesses may be included in studies that looked at serious mental diseases
overall rather than specifically at schizophrenia. These studies may have been
missed by our search, which combined the MeSH term for schizophrenia only with
those of physical diseases. A related problem was that, in point of fact, many studies
included in some chapters of the review also assessed only serious mental diseases
as a whole. The term “serious mental diseases” implies that many patients had
schizophrenia, but it was not possible to disentangle the results on schizophrenia

from those on other severe disorders.
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We hope that some of the imperfections of the search strategy have been attenuated
by cross referencing of identified studies and review articles and by asking a number
of experts in this area about missing studies.

Due to the heterogeneity of the quality and methods applied in the different areas of
interest we found it impossible to apply the same inclusion criteria for each category.
Some of the areas such as the occurrence of neoplasms in people with
schizophrenia have been very well studied, so that we were able to focus on a
number of population-based studies. In other areas only a few studies were
available, which often did not even include a control group. We included them despite
methodological imperfections in order to point to potentially relevant fields and to
highlight the need for better studies. For the same reason, meta-analytic calculations

were not possible.

A general problem was the difficulty of differentiating between simple side-effects of
antipsychotic drugs (in which we were not primarily interested) from physical
comorbidities proper. Clear definitions are not available. A review of the side-effects
of antipsychotic drugs would have gone beyond the scope of this manuscript. For
example, weight gain is a side-effect of many antipsychotic drugs, but the resultant
obesity and possibly also diabetes are major health problems. We had to make these

decisions by consensus.

Despite these limitations this review — to our knowledge the first that has covered the
epidemiology of the association between schizophrenia and physical ilinesses with a
broad search strategy — is probably the most comprehensive work on this topic

currently available.

Causes for the increased physical comorbidity in patients with schizophrenia
While many specific reasons for increased or decreased rates of physical illnesses in
schizophrenia have been mentioned in the specific chapters, the following text

provides a more general discussion.
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Disease related factors:

One class of factors is related to the changes in the behaviour of people with
schizophrenia. Many of them, preoccupied by their psychotic symptoms, may
consequently fail to seek treatment. The presence of negative symptoms of
schizophrenia such as lack of drive and decreased energy levels may also reduce
help-seeking and physical health check-ups. Cognitive disturbance is frequent in
schizophrenia and may be another fact that could reduce the patients’
communication skills in reporting their problems and managing their medication
(Bowie and Harvey 2005, Jeste et al. 2003).

People with schizophrenia are often isolated and frequently fail to adhere to the
recommendations of their doctors concerning antipsychotic drug treatment, and it can
be assumed that they also have problems in maintaining their treatment regimes for

physical illnesses (Cramer and Rosenheck 1998).

Patients with schizophrenia have a lifestyle which in itself is an important risk factor
for a variety of physical illnesses. According to a recent meta-analysis, 62% of people
with schizophrenia smoke, and many of them are using drugs and alcohol (de Leon
and Diaz 2005). Although it has been claimed for a very long time that patients with
schizophrenia do not exercise much and have poor diets, only very recent evidence
has substantiated this claim (Daumit et al. 2005, McCreadie 2003).

Factors related to drug treatment:

There are also a number of iatrogenic reasons for the excessive co-morbidity.
Antipsychotic drugs and other medications that patients with schizophrenia must
take, usually for many years if not for life, are associated with a number of side
effects such as weight gain, prolactin increase, cardiac effects, motor side effects,
blood dyscrasias and, we must not forget, can have many untoward drug-drug

interactions with other psychotropic and non psychotropic drugs.

System related factors and stigmas on mental ilinesses:
Many people with schizophrenia are unemployed and — depending on the health

system of the country they live in — they are often not covered by health insurance

(Davidson 2002). There is also evidence that schizophrenia patients have less
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access to health care. Studies have shown that although people with schizophrenia
suffer more frequently from cardiovascular problems than the general population,
they are prescribed a heart catheterization much less frequently than the general
population. People with mental disorders were also reported to be less likely to be
placed on HbA1c and cholesterol monitoring, to have a retinal examination to
determine whether they have diabetes, to be treated for osteoporosis; to receive
medical visits; and they are treated for a physical disease only if it is life threatening
(Bishop et al. 2004, Cradock-O'Leary et al. 2002, Desai et al. 2002, Folsom et al.
2002, Jones et al. 2004, Lawrence et al. 2003, Munck-Jorgensen et al. 2000). Once
they are hospitalized, adverse events during and after medical and surgical
interventions occur more frequently than in persons without schizophrenia (Daumit et
al. 2006). These problems might have to do in part with the stigma related to mental
disorders. The World Psychiatric Association has started a global programme to
combat this unsatisfactory situation (see http://www.openthedoors.com). The hope is
that at the end of this process the physical comorbidities of people with schizophrenia

will also be given more attention.

A problem with many current health systems is also that psychiatry is not integrated
into a general medical setting, so that patients with psychiatric problems do not have
adequate access to medical treatment. And in many psychiatric centers — especially
in the developing world — there is a lack of resources for performing the appropriate

laboratory examinations and treatment interventions.

Psychiatrist related factors:

Last but not least, part of the problem is probably due to the behaviour of the
psychiatrists, who often neglect their skills of recognizing and treating physical
illness. Sometimes they may consider complaints that are symptomatic of physical
illness as an expression of the patient’s mental illness and thus miss a medical
diagnosis. In the current era of seeking ways to involve general practitioners in the
treatment of people with schizophrenia, it will be important for them to become aware

of the increased risks of physical illness described above.
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What could be done to change this unsatisfactory situation:

Firstly, we detected a number of areas that have not been sufficiently researched to
date from an epidemiological point of view. For example, reviews on excess mortality
found that people with schizophrenia die more frequently of bacterial infections, but
which infections these are is unclear (Allebeck 1989, Brown et al. 2000, Harris and
Barraclough 1998). Tuberculosis is an important problem in many parts of the world
and it is likely that people with schizophrenia are affected even more frequently. We
identified only a few studies on the association between tuberculosis and
schizophrenia, although in countries such as Romania special wards for people
afflicted with both diseases exist. But more studies are also needed to understand
the epidemiological aspects of the relationship between obesity and diabetes in
schizophrenia which are enormous problems in the richer countries. It has been
stated that the prevalence of diabetes in schizophrenia is 1.5 to 2 fold higher than in
the general population (American Diabetes Association et al. 2004), but these
numbers were not based on a systematic assessment of the available literature,
which, according to our review, is heterogeneous and difficult to summarize. Although
substantial work has been done in understanding the role played by genetics or
antipsychotic drugs in the development of physical diseases, little is known about
patient-related factors. There is a general assumption that people with schizophrenia
lead a bad life-style with little exercise and inappropriate diets that makes them prone
to physical illnesses. While this is very clear in the case of smoking, not much

evidence is available on other aspects (Daumit et al. 2005, McCreadie 2003).

An important area of intervention is that of raising the awareness of physicians in
medical specialties other than psychiatry and of general practitioners about the
frequent comorbidity between schizophrenia and physical illness. Publications in
general medicine journals rather than psychiatric journals could be useful in reaching

this goal.

Updating and upgrading psychiatrists’ skills of diagnosis and treatment of physical
illness is urgent. For example in Germany the curriculum of young doctors
specialising in psychiatry includes no practical training in internal medicine.
Supplementing the residency programmes by rotations in internal medicine would

improve the basic skills of psychiatrists in treating physical illnesses.
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Finally, we must combat system-related factors. Stigmatization of mental illness is
still widely prevalent. In many countries, most people with schizophrenia do not have
health insurance or the means to obtain it. The basic human rights and legal
protection of people with mental illness is often neglected, and the conditions in
which they live are often terrible. In many countries a significant number of people
with mental illness end up in prisons where their somatic complaints are not taken
seriously and where they receive no care for them. Psychiatric hospitals and other
institutions dealing with mental health problems are often under-equipped and do not
have the possibility to provide necessary clinical examinations and treatments of their

patients.

Improving the treatment of somatic illness in people with schizophrenia would make
the lives of the people (and their families) who suffer from it more bearable and would
save lives — both by reducing mortality from physical illness and by reducing the risk
of suicide which for many of them might be the only way to reduce the pain and

suffering from their mental and physical illness.
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6 Summary

Reviews have established that people with schizophrenia die 15 years younger than
the general population on the average. However, unnatural causes (suicide and
accidents) account for only 40% of the excess mortality; the rest is due to physical
illnesses. While a number of reviews on the excess mortality exist (Harris and
Barraclough 1998, Brown 1997), comprehensive reviews on physical comorbidities of
people with schizophrenia are not available. Such a review could be important since
comorbidity studies examine the risk at a stage when interventions are still possible.
This thesis has attempted to fill this gap by providing a review of the association

between schizophrenia and physical illnesses using a systematic search strategy.

A MEDLINE search was conducted by combining the MeSH term of schizophrenia
with the terms of the 23 general physical disease categories listed by MeSH (first
search November 2004, last update May 2006). The search was complemented by
cross-referencing of identified studies. Furthermore, a number of experts in the
various areas were contacted to obtain information on missing studies. There were
no language restrictions. Due to the considerable heterogeneity of the overall study
quality in the different areas it was not possible to apply unique inclusion and
exclusion criteria. Thus, in well studied areas only population based, controlled
studies were selected, while in other areas studies of lower quality were also included

to indicate important future research directions.

The MEDLINE search yielded 44567 hits. The available data suggest that the
prevalence of a number of physical ilinesses is increased in schizophrenia. Strong
evidence is available for cardiovascular disorders, for obesity and related problems
such as diabetes and metabolic syndrome, for obstetric complications and for HIV
infections. Although the evidence is not as good as for the former, such problems as
tuberculosis, hepatitis B and C, osteoporosis and other problems related to
antipsychotic induced hyperprolactinemia, poor dental status, impaired lung function,
polydipsia, sexual dysfunction, and thyroid dysfunction are also more frequent in
schizophrenia than in the general population. Drug-naive patients often exhibit motor
signs which are usually typical for side-effects of antipsychotic drugs, and altered
pain sensitivity in schizophrenia has been well documented. But there are also

medical peculiarities. A number of large population based studies suggest that
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people with schizophrenia suffer less frequently from cancer, and less frequently from

rheumatoid arthritis, although this research is not free from potential confounders.

A number of factors probably account for the excess rates of physical diseases in
schizophrenia. Some of them are related to schizophrenia itself. Schizophrenic
negative and positive symptoms combined with cognitive dysfunction may lead to
self-neglect and poor compliance. Many people with schizophrenia smoke and
consume illicit substances. Reduced pain sensitivity probably plays a role. The side-
effects of antipsychotic medications such as movement disorders, hyperprolactinemia
and weight gain also contribute to health problems. Many people with schizophrenia
are unemployed and are often not covered by health insurance. In terms of system
related factors there is ample evidence that people with schizophrenia have lower
access to health care concerning a number of medical problems. This situation may
have to do in part with the stigmas of mental diseases. Finally, psychiatrists may

neglect their skills in recognizing and treating physical iliness.

The main strength of the review was the comprehensive literature search. A major
limitation was that 95% of the identified studies originated from industrialized
countries. Given the limited health care available in developing countries the rates of
some comorbid conditions such as infectious diseases may be higher, while others
such as obesity and related problems may be lower. Thus, most of the results can

not be generalized to developing countries.

Improving the physical health of people with schizophrenia will be a major challenge
that requires improvements at various levels. In some areas the epidemiological
knowledge must be improved. Antipsychotic medications with fewer side-effects need
to be developed. The awareness of patients and doctors must be improved, and
there is a need for training of psychiatrists in the detection and treatment of physical
diseases. Finally, the system related causes which have to do in part with the stigma

associated with mental illness must be overcome.
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