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Background: The objective of this study was to investigate the association between
5-hydroxyindoleacetic acid (5-HIAA) and homovanillic acid (HVA) in cerebrospinal fluid
(CSF), bullying, and later suicide among patients with schizophrenia.

Methods: Ninety-nine patients with schizophrenia were included. Correlations of clinical
factors, 5-HIAA and HVA, and later suicide were investigated.

Results: Twelve patients committed suicide (12%) during a 28-year follow-up period. Later
suicide was correlated to bullying in childhood (P=0.02) and a lower quotient of HVA/5-HIAA
in CSF (P<0.05).

Conclusion: Suicide in schizophrenia is related to childhood exposedness and CSF neu-
rotransmitter levels.

Keywords: psychosis, risk factors, bullying, HVA, 5-HIAA, CSF

Introduction
Suicide is a common and tragic outcome among patients with schizophrenia, with a
lifetime risk being ~5%.! Some risk factors for suicide in individuals with schizophrenia
are similar to those in the general population. Higher education, older age at onset of
symptoms,” male sex, substance abuse, and number of admissions have been associated
with increased suicide risk in patients with schizophrenia.’ Bullying during childhood
and adolescence has been related to increased risk of suicidal behavior in young life.*
A meta-analysis indicates that among patients with schizophrenia, affective symptoms
such as agitation (or motor restlessness) and sense of worthlessness and hopelessness
increase the risk of suicide, while hallucinations are associated with a reduced risk.’
Much interest has been focused on the possible impact of the neurotransmitters dop-
amine and serotonin in suicidal behavior,*® mostly by measurement of neurotransmitters
5-hydroxyindoleacetic acid (5-HIAA) and homovanillic acid (HVA) in cerebrospinal
fluid (CSF), but mainly in mixed samples or mainly patients with affective disorders.
Results from studies on HVA and 5-HIAA in patients with schizophrenia spectrum
disorders are contradictory and many are hampered by short follow-up periods.”!? Patients
with a diagnosis of schizophrenia have been shown to have low HVA and normal 5-HIAA
levels compared to healthy volunteers,'' and patients with a poor function (frequency of
social contacts, employment duration, symptomatology and duration of rehospitalization)
on a 5-year-up follow-up were found to have a low quotient of HVA/5-HIAA."
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The aim of the present study was to explore the rela-
tionship between various clinical, sociodemographic, and
biological markers and later suicide.

Methods

Setting and participants

This is a cohort study and has been previously described
in detail.!? Patients were consecutively admitted to a ward
for psychotic patients at the University Hospital in Upp-
sala, Sweden, between 1979 and 1986. Exclusion criteria
included alcohol or drug abuse, present neuroleptic medi-
cation, and severe somatic disease. A total of 99 patients
(schizophrenia, n=91; schizophreniform disorder, n=1;
schizoaffective disorder, n=7) were thoroughly examined
including psychiatric history of relatives, rating with the
Comprehensive Psychopathological Rating Scale (CPRS),"
and CSF HVA, 5-HIAA at admission. Fifty-eight patients
(59%) were admitted for the first time and had never been
treated with neuroleptics. The previously known 41 patients
(41%) were readmitted but without current antipsychotic
medication. The study was approved by the Ethical Review
Board of Uppsala University, and oral consent was given
by all patients.

Lumbar puncture procedure

CSF was sampled by lumbar puncture before antipsychotic
treatment was initiated (L4—L5); 18 mL of CSF was collected
with a 0.9 mm needle and the sample was immediately cen-
trifuged at 1,000x g for 10 minutes at ambient temperature,
decanted, mixed well to avoid fractionating, and then divided
into aliquots of 1 mL. Within 20 minutes of the sampling
procedure, CSF was stored at —80°C until assayed. Subjects
were not allowed to smoke before the procedure.

Assay for HVA and 5-HIAA

The assays were performed according to the procedure
described by Swahn et al'* using an LKB 2091 combined
gas chromatograph—mass spectrometer equipped with a
multiple ion detector. The results were adjusted for sex and
height."

Clinical and sociodemographic factors

The following CPRS items where literature indicates associa-
tion with suicide were evaluated: hallucinations (including
commenting voices, other auditory hallucinations, visual
hallucinations, other hallucinations including taste, smell,
and tactile sensations), sadness, labile emotions, hostility,
overactivity, and agitation. The evaluated symptoms were
dichotomized into low/high values indicating pathological

symptoms or not (0 vs 1-3 points on the CPRS rating scale).
The various modalities of hallucinations (commenting
voices, other voices, visual, tactile, smell, and taste) as well
as increased motoric activity and agitation were gathered
as one item. Patients and close relatives were interviewed
regarding sociodemographic data including exposure to
bullying during childhood.

Outcome

Suicide was the primary outcome. To identify the patients
who died during the follow-up period, information was
obtained from the Cause of Death Register, which is a
nationwide register and covers more than 99% of all deaths
occurring in Sweden. We identified those patients who died
by committing suicide or due to undetermined cause accord-
ing to the International Classification of Diseases 8, 9, and
10 (E950-E959, E950-959, and X60-X64, respectively).
When the cause of death was ambiguous in the registers, the
psychiatric records were reviewed for additional information.
Sudden undetermined cause of death at young age or an
accident where suicide could be a possible explanation was
also defined as suicide (n=4). Index admission was defined
at the time of lumbar puncture, and patients were followed
up until March 2012 or until the time of death.

Statistics

As the sample size was small, continuous data were analyzed
with Mann—Whitney U-test, and correlations were calculated
with Pearson’s coefficient. For dichotomized variables, chi-
square test was used.

Results

The total follow-up time was 2,461 person years. The median
follow-up time from index admission was 28 years, with a
mean of 25 years. The mean age at admission was 27 years
(range 1848 years).

Of the 99 patients in the cohort, 26 died during the
follow-up period. Of the 26 patients, eight committed suicide
according to the Cause of Death Register. Four undetermined
deaths were defined as probable suicides and included in the
suicide group (two patients [both aged 31 years] with sudden
death of unknown cause, one patient [aged 46 years] found
dead at home due to pulmonary edema, and one patient
[aged 45 years] died in a fire). In total, deaths in 12 (12%)
patients were defined as definite or probable suicides. Mean
and median age at suicide was 34 and 31 years, respectively.
Mean time from index admission to suicide was 9 years
and median time was 5 years. Of the patients commit-
ting suicide, eight were drug-naive and four were without
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Table | Sociodemographics, symptoms, and 5-HIAA and HVA in
relation to suicide in a cohort of patients with schizophrenia

Suicide Non-suicide

n=12 n=87
Sociodemographic
Bullying 6/11 17177*
Sex male vs female 9vs3 56 vs 31
Age at inclusion, years (SD) 22.0 (4.1) 24.3 (4.7)
DUP <1 year 8/12 46/85
Education (graduated high school) 6/12 44/87
CPRS parameters
Hallucinations 9/12 43/83
Agitation/overactivity 5/12 33/87
Apparent sadness 5/12 33/87
Labile emotions 2/12 7/87
Hostility 1/12 5/87
Biological markers
HVA, nmol/mL (SD) 140 (72) 192 (108)
5-HIAA, nmol/mL (SD) 112 (48) 115 (41)
HVA/5-HIAA quotient (SD) 1.2 (0.9) 1.8 (0.8)*

Notes: *P<<0.05; CPRS items are tested with chi-square test, HVA and 5-HIAA with
Mann-Whitney U-test. CPRS items dichotomized as present or not.
Abbreviations: 5-HIAA, 5-hydroxyindoleacetic acid; HVA, homovanillic acid; SD,
standard deviation; CPRS, Comprehensive Psychopathological Rating Scale; DUP,
duration of untreated psychosis.

antipsychotic treatment for 2—7 weeks at the time of index
admission. In the reference group of 87 patients, 49 were
drug-naive (56%) and the remaining patients were drug-free
for a mean of 7.5 weeks (range 2—26 weeks) at the time of
index admission.

The results are summarized in Table 1. There was no
difference in HVA or 5-HIAA levels, but the HVA/5-HIAA
quotient was significantly lower in the suicide group. The
number of patients who reported bullying victimization was
significantly higher in the suicide group. There was no corre-
lation between the sociodemographic variables sex, duration
of untreated psychosis, education, and suicide. None of the
clinical symptoms (hallucinations, sadness, labile emotions,
hostility, overactivity, and agitation) differed between the
two groups. There was no correlation between bullying and
HVA or 5-HIAA levels.

Discussion

The key result from this study of a nonmedicated cohort of
patients with schizophrenia at index admission is that bul-
lying during childhood and a low quotient of HVA/5-HIAA
in CSF are associated with later suicide.

A strength of the present study is the homogenous cohort
of patients with schizophrenia with a long follow-up period
and no attrition. The majority of the patients were drug-naive
and the rest were unexposed to antipsychotics for 2—26 weeks
prior to admission. There is a theoretical possibility that
previous antipsychotic treatment may have influenced the

CSF levels of HVA and 5-HIAA. However, there were no
obvious differences in previous antipsychotics exposure
between the cases and controls. Limitations of this study are
the small number of suicides, which hampers the analytical
possibilities, and the lack of data on treatments and habits
such as smoking and food habits during the years before index
admission that may affect neurotransmitter levels. We have,
however, no reason to believe that food and smoking habits
differed between the two groups.

Lifetime risk of suicide among patients with schizophre-
nia has been estimated around 10%, but newer data estimate
the risk to be ~5%.! In our study, there was a higher incidence
(12%). This could be coincidental due to a relatively small
sample size.

A review of suicidal ideation and attempts following expo-
sure to bullying in the general population indicates increased
risk." Increased risk of suicidal behavior and suicide was seen
among both girls and boys after being exposed to bullying, but
after controlling for conduct and depression symptoms this
was only significant for girls.!® A bullying victim experiences
the suffering of defeat and humiliation, which could lead to
entrapment, hopelessness, depression, and suicidal behavior.*
To the best of the authors’ knowledge, this has not been found
in the case of schizophrenia before; hence, further studies are
needed to see if this is a replicable observation.

An analysis of a large cohort of 385 schizophrenia spec-
trum psychosis patients did not show a correlation between
the levels of CSF HVA, 5-HIAA, or HVA/5-HIAA quotient
and suicide.” However, this was a heterogeneous cohort of
patients with psychosis.

Notably, a previous finding from the same cohort as the
present study was that low function is also associated with a
low HVA/5-HIAA quotient.'? The mechanism behind these
observations remains to be elucidated. The correlation of low
HVA/5-HIAA quotient to later suicide could be a chance
finding. However, it may represent an imbalance between
the dopaminergic and serotonergic systems associated with
factors important for later suicidal behavior such as impulse
control or mood regulation.
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