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Bipolar Spectrum Disorder May Be Associated With
Family History of Diseases
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Abstract

Background: This study aims at investigating into the presence of
family history of diabetes, ischemic heart disease, thyroid disease,
cancer, cerebrovascular disease, and epilepsy in bipolar patients.

Methods: Totally 1,148 patients admitted to our outpatient unit be-
tween January 2018 and January 2020, who were diagnosed with
bipolar disorder according to Diagnostic and Statistical Manual of
Mental Disorders, fifth edition (DSM-V), from whom informed
consent was obtained, were cross-sectionally and consecutively
evaluated. Each patient was questioned regarding a family history
of diabetes, ischemic heart disease, thyroid disease, cancer (gastro-
intestinal, breast and prostate cancer, leukemia, and lymphoma),
cerebrovascular disease and epilepsy in first- and second-degree
relatives.

Results: Diabetes, ischemic heart disease, cancer, cerebrovascular
disease and epilepsy were more common in the family histories than
in bipolar patients. A strong correlation was found between family
history positive for epilepsy and bipolar disorder with psychotic
symptoms. Also, a correlation was found between family history for
diabetes and seasonal course and family history positive for thyroid
disease and comorbid anxiety disorder.

Conclusions: This study is the first to investigate into the frequency
of physical diseases in the family histories of bipolar patients. Cur-
rent therapies target the association between common leading path-
ways and symptoms whereas it is the association between stress and
neural circuits that underlie the pathophysiology that should be tar-
geted.
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Introduction

Current classification systems evaluate psychiatric disorders
cross-sectionally and ignore the longitudinal course of dis-
orders and the family histories of patients. In this approach,
temperamental features and neurobiological heterogeneity
are ignored [1, 2]. Mood disorders can be thought of as a
continuum [3]. If family history is included, a spectrum mod-
el involving medical illness is possible. In the post-insem-
ination embryonic period yolk sac-derived erythro-myeloid
progenitors enter the central nervous system (CNS) to form
microglia. Microglia are immune system cells in the glial tis-
sue surrounding the neurons. The function of microglia is to
preserve and support the neuron and synapse, and in the long
run, to contribute maintenance of a necessary homeostasis. A
somatic mutation in BRAF gene of these stem cells disrupts
the continuity of macrophage activation in adult life [4]. This
change is well tolerated by many tissues without resulting
in leukemia or tumor. However, it may cause relatively late
onset, progressive, highly heritable neurodegenerative dis-
eases in the brain and cerebellum, which can be prevented
by BRAF inhibitors. Colony-stimulating factor-1 (CSF-1)
inhibitors which are also used in cancer immunotherapy have
been demonstrated in the laboratory settings to improve pa-
thology in neurodegenerative disease models such as Alzhei-
mer’s disease.

On the other hand, we know that acute and chronic leu-
kemias, breast, prostate, pancreas and other cancers of the di-
gestive system such as carcinoid and proliferative tumors are
more common in people with bipolar affective disorder than
in healthy individuals [5]. According to epigenetic principles,
Carney syndrome, multiple endocrine neoplasia (type I and
1), breast and prostate cancer, carcinoid tumors and vascular
diseases are found to be associated with mood disorders [6]. A
comorbidity rate of more than 50% was found between these
conditions and mood disorders, and a correlation of around
0.8 between these conditions and the duration of disorder was
revealed [7]. There are intersections between autoimmune
disorders, allergic disorders and these conditions. Epilepsy
is another physical condition associated with mood disorders

[8].

In 1879, in Pathology of the Mind, Maudsley stated: “Dia-
betes is a disease which often shows itself in families in which
insanity prevail”. This study aims at investigating the family
history of diabetes, ischemic heart disease, thyroid disease and
cancer (gastrointestinal cancers, breast and prostate cancer,
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Table 1. Rate of Medical Disease in Bipolar Patients and Their Relatives

Bipolar patients (n, %) Relatives (n, %) P value
Diabetes 324,28.2% 728, 63.4% 0.001
Ischemic heart disease 104, 9% 704, 61.3% 0.001
Thyroid disorder 264, 22.9% 172, 14.9% 0.042
Breast, prostate, GI cancers 80, 7.2% 532, 46.3% 0.001
Leukemia and lymphoma 20, 1.5% 84, 7.3% 0.050
Cerebrovascular disease 64, 5.6% 336,29.2% 0.005
Epilepsy 44,3.8% 124, 10.8% 0.053

Gl: gastrointestinal.

leukemia, and lymphoma), cerebrovascular disease, and epi-
lepsy in patients with bipolar affective disorder.

Materials and Methods

In this study, 1,148 patients admitted to our outpatient unit be-
tween January 2018 and January 2020, diagnosed with bipolar
affective disorder according to the Diagnostic and Statistical
Manual of Mental Disorders, fifth edition (DSM-V) criteria,
from whom informed consent was obtained, were cross-sec-
tionally and consecutively evaluated.

Medical histories of the patients were taken in order.
Each patient is questioned regarding a family history of dia-
betes, ischemic heart disease, thyroid disease, cancer (gastro-
intestinal cancers, breast and prostate cancer, leukemia, and
lymphoma), cerebrovascular disease and epilepsy. The pa-
tients were asked if a medical disease was present or absent.
Being diagnosed and treated at any time for the diseases in
question was accepted as an inclusion criterion. Patients with
alcohol and substance abuse (except nicotine addiction) were
excluded from the study. The rate of nicotine addiction was
found to be 58.6% among the patients. Clinical features were
recorded as psychotic findings, mixed, atypical, melancholic
and catatonic features, seasonal course and comorbid anxiety
disorder.

Information regarding the medical histories of the pa-
tients’ relatives was obtained from the patients. The patients
were asked if a physical illness was present or absent, and
if present, in whom (degree of consanguinity (in first- or
second-degree relatives separately). Being diagnosed and
treated at any time for the medical diseases in question was
accepted as an inclusion criterion. Relatives with alcohol and
substance abuse (except nicotine addiction) were excluded
from the study. The rate of nicotine addiction was found to
be 31.2% among patients’ relatives. Patient relatives who had
died due to one of the conditions above were marked as posi-
tive.

The statistical analyses were performed using the SPSS
20.0 software. P < 0.05 was considered significant, and all tests
were two-tailed.

The Institutional Review Board of Uskudar University ap-
proved the study. Patients gave written informed consent in
accordance with the Declaration of Helsinki.
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Results

Sample

The mean age of the sample (612 female, 536 male) was 28.4
+ 6.2. The mean age was found to be similar in both sexes (P
=0.323); and 56.4% of the patients were married and 78.3%
were employed.

The mean age of disorder onset was 21.2 + 3.8. Psychotic
features were present in 16.7% (n = 192), mixed features in
66.6% (n = 764) and seasonal course in 46.7% (n = 536) of the
cases.

The rate of diabetes was 28.2% (n = 324), ischemic heart
disease 9% (n = 104), thyroid disease 22.9% (n = 264), cancer
(gastrointestinal cancers, breast and prostate cancer, leukemia,
and lymphoma) 8.7% (n = 100), cerebrovascular disease 5.6%
(n = 64) and epilepsy 3.8% (n = 44) in the sample (Table 1).

Rate of family history of medical disease

In the study sample, presence of family history for either dia-
betes, ischemic heart disease, thyroid disease, cancer (gastro-
intestinal cancers, breast and prostate cancer, leukemia, and
lymphoma), cerebrovascular disease or epilepsy was calculat-
ed as 92% (n = 1,056). The ratio of the solitary existence rate
of any of these diagnoses to their coexistence with any other is
defined as specific comorbidity, and the remaining percentage
is defined as cumulative comorbidity. The former is related to
specificity and the latter with sensitivity.

There was no statistically significant difference regarding
the presence of the medical disease in the maternal or the pa-
ternal side or first- and second-degree relatives.

Diabetes, ischemic heart disease, cancer (gastrointestinal
cancers, breast and prostate cancer, leukemia, and lymphoma),
cerebrovascular disease and epilepsy are more commonly seen
in the family members than in patients with bipolar affective
disorder (Table 1).

Association between family history and clinical properties

A strong correlation was found between a positive family his-
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tory for epilepsy and mood disorder with psychotic features (r
=0.621,P=0.001). A correlation was found between a positive
family history of diabetes and seasonal course and also between
a positive family history of thyroid disease and comorbid anxi-
ety disorder (r = 0.307, P=0.038; r=0.250, P = 0.042).

Discussion

This study is the first in investigating into the prevalence of
positive family history of medical disease in bipolar affective
disorder, and it revealed many important findings. Diabetes,
ischemic heart disease, cancer (breast, prostate, gastrointesti-
nal system cancers (carcinoid and proliferative tumors), leu-
kemia, and lymphoma), cerebrovascular disease and epilepsy
were found to be more common in the family history than in
bipolar patients.

For bipolar patients, the risk of occurrence of bipolar af-
fective disorder in a first-degree relative is roughly 10 times
the risk in a random individual. Risk of the disorder in an
identical twin is about 63%. Calculated heritability for bipolar
affective disorder in twin studies is about 0.78. Modeling of
disease transmission through family studies has suggested that
bipolar disorder is most likely caused by at least three interact-
ing susceptibility genes [9].

Contrary to our hypothesis, thyroid disease is found to be
more frequent in bipolar cases than in their families. This sub-
group which can be defined as family history positive (FH+)
thyroid disease (comorbid anxiety disorder group), is a sub-
group that can be revealed by linkage data in literature and
it corresponds to comorbid panic disorder in which familial
aggregation had been shown.

Thus, use of alternative methods of phenotypic defini-
tion may help define genetically more homogeneous groups
of bipolar subjects. Familial aggregation and linkage data to
support the utility of subtyping by the presence of psychotic
symptoms, comorbid panic disorder and bipolar type II in fam-
ilies exist for bipolar affective disorder [9].

When the percentage of subjects with a positive family
history of physical disease, especially the cumulative comor-
bidity rate is considered, two groups can be distinguished:
diabetes 63.4%, ischemic heart disecase 61.3%, proliferative
cancers (breast, prostate and gastrointestinal cancers) 46.3%
(cumulative comorbidity: ischemic heart disease 81.8%, dia-
betes 97.8%, proliferative cancers 99.9%) and cerebrovascular
disease 29.2%, epilepsy 10.8%, leukemia and lymphoma 7.3%
(cumulative comorbidity: leukemia and lymphoma 52.4%,
cerebrovascular disease 48.8%, epilepsy 35.5%). Table 1 com-
pares the rate of physical illness between bipolar subjects and
family members and in the second group the difference is sta-
tistically significant. According to the findings of this study,
there is a strong correlation between psychotic features and
the presence of epilepsy in the family history. Thus a subgroup
of patients with psychotic findings, with a FH+ for epilepsy is
differentiated, which is consistent with the subtype with psy-
chotic features described in literature.

A strong correlation was found between diabetes and sea-
sonal course in the first group which had the highest rates of
comorbidity. Diabetes is a component of metabolic syndrome
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of which seasonality is a predictor [10]. The interface between
ischemic heart disease, proliferative cancer (breast, prostate
and gastrointestinal cancers), metabolic syndrome and bipo-
lar affective disorder involves glucocorticoid/insulin signaling
mechanisms and inflammatory effector systems [5, 11, 12]. In
the literature, this group matches FH+ bipolar type II. Meta-
bolic syndrome is more common in bipolar affective disorder
type 1I than in bipolar affective disorder type I on epigenetic
grounds where seasonality plays a mediating role [6].

Anticipation or worsening severity of illness in successive
generations has been observed, suggesting the trinucleotide re-
peat hypothesis, though subsequent clinical studies have not
consistently confirmed this initial clinical observation [6]. In
this study, no difference in FH+ physical disease is found be-
tween first- and second-degree relatives. Also, we found no
difference between maternal and paternal relatives in terms of
FH+ physical disease. An excess of clinically defined maternal
transmission of bipolar affective disorder had also been ob-
served, indicating mitochondrial inheritance or genomic im-
printing, though again, subsequent clinical studies have not
consistently replicated the initial observation [1].

Finally, the biological variables or temperamental vulner-
abilities as endophenotypes have been found to be familial in
individual pedigrees. Whether metabolic syndrome or electro-
encephalographic abnormality are endophenotypes should be
evaluated in future studies. As a matter of fact, the comorbid
physical diseases that were studied, except thyroid disease, are
also seen in patients’ relatives, including non-bipolar relatives,
with a ratio similar to the patients’, which is more frequent
than the general population.

Heredity as a sole factor is far from being able to explain
the association between bipolar affective disorder and physi-
cal disease. Gene-environment interaction is the precursor of
inflammation in bipolar affective disorder. For example, ma-
ternal infections during pregnancy increase the risk of bipolar
affective disorder as well as schizophrenia in neonates. Ac-
cordingly an association was found with influenza neuroligin,
genital type herpes simplex virus (HSV) dysbindin, respiratory
type COMT and toxoplasma DISC-1 genes [9]. The interac-
tion between individual immunogenetic properties and envi-
ronmental factors regulates neurodevelopmental sensitivity
and endurance in the early stages of life and defines the indi-
vidual’s future clinical profile. Immunogenetic diversity also
determines the type and severity of the environmental factor
we are vulnerable to, regulates the inflammatory response and
governs disease severity and comorbidity.

Toll-like receptors (TLR) are related to molecular pat-
terns that promote pathogenesis. They are responsible for the
production of cytokines and chemokines, referred to as innate
immunity. They are located in the microglia, thyroid gland, ad-
renal gland, intestines and for a certain developmental period
in the thymus gland [13]. At this point, it is important to re-
member that the first term designating mood stabilizing agents
was thymoleptics. A deficiency in innate immunity results in
chronic inflammation. On the other side of the coin is human
leukocyte antigen (HLA), as adaptive, in other words acquired
immunity. Here the referred adaptation is immunosuppression.
At this point, the concepts of autoimmune psychosis and au-
toimmune mood disorder come to the fore [14]. Encephalitis
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due to antibodies formed against the receptors in the brain,
the most typical of which is N-methyl-d-aspartate receptor
(NMDA-R) encephalitis, is associated with a predisposition of
HLA genes [15].

Conclusions

Acute and chronic stress responses are mediated by glucocor-
ticoid/insulin signaling mechanisms. In the pathogenesis of
multiple etiologies, current treatment strategies target common
leading pathways and symptoms. However, interactions be-
tween stress and neural circuits underlying the pathophysiol-
ogy of the disorder should be determined as treatment targets.
One size does not fit all. Anti-inflammatory and anti-cytokine
drugs are shown to be effective in affective and non-affective
psychoses [16]. In two resistant cases bone marrow transplan-
tation eliminated psychotic symptoms [17].

There is a two-way interaction between mood disorders
and physical illness. This bidirectional interaction should con-
tribute to the use of biological indicators as our diagnostic
tools, help identify individual treatment options based on fam-
ily history, and develop preventive strategies.
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