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Abstract

The co-occurrence of depression and diabetes, known as
comorbidity depression-diabetes, is a prevalent condition that
often leads to complications and high mortality rates. Both
conditions stem from a combination of genetic predispositions
and environmental factors. Experts have identified several
mechanisms contributing to this comorbidity, with oxidative
stress and chronic inflammation being the most extensively
studied. Managing comorbidity depression-diabetes requires a
comprehensive approach that goes beyond the use of
antidepressants and  anti-diabetic  medications.  Non-
pharmacological interventions are also crucial. Researchers
are currently developing new drugs that target NRH2, which
could address both depression and diabetes simultaneously.
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Introduction

Depression and diabetes comorbidity is a pressing public health
concern. Studies have consistently shown that depression is highly
prevalent among patients with diabetes and that it is linked to
increased morbidity and mortality [1-10]. Furthermore, research has
established a reciprocal relationship between diabetes and depression
[11]. The purpose of this review is to provide an overview of the
comorbidity between depression and diabetes. Specifically, we will
discuss the epidemiology, etiopathogenic ~mechanisms, and
management strategies of this comorbidity.

Literature Review

Our review thoroughly searched for the keyword 'depression in
patients with diabetes' from 2015 to 2023. We selected articles that
covered the prevalence of comorbid depression and diabetes (22
articles), the etiopathogenesis of this comorbidity (8 articles), and the
effective management of this condition (26 articles).

Description of the diseases

Depression: Depression is a mental health condition that presents
as distinct episodes lasting a minimum of two weeks. While some
episodes may last a considerable period, most are longer. Mood
changes characterize these episodes, thought patterns, neuro-
vegetative functions, and remissions between episodes. In most cases,
depression is recurrent, but a diagnosis based on a single episode is
still possible. This is what is known as the classic condition of
depressive disorder or major depressive disorder. As defined by the
Diagnostic and Statistical Manual of Mental Disorders (DSMSY),
depressive disorders include disruptive disorder with emotional
dysregulation, major depressive disorder (including the major
depressive episode), persistent depressive disorder (dysthymia),
premenstrual dysphoric disorder, substance/drug-induced depressive
disorder, depressive disorder due to a medical condition, other
specified depressive disorder, and unspecified depressive disorder.
These disorders are all characterized by a sad, empty, or irritable
mood, accompanied by physical and cognitive changes that interfere
with an individual's functioning abilities. They only differ in their
duration, chronology, and assumed etiologies. This review, however, is
solely focused on major depressive disorder.

Diabetes: Diabetes mellitus is a multifaceted metabolic disorder
that results in chronic hyperglycemia. This occurs as a result of
insufficient insulin secretion (in type 1 diabetes) and/or diminished
tissue responsiveness to insulin (in type 2 diabetes). This deficient
insulin action on tissues leads to disruptions in the processing of
carbohydrates, lipids, and proteins.

Epidemiology

Prevalence and predictive factors: Studies conducted in various
countries have reported a high prevalence of depression in patients
with diabetes, with a range of associated factors. In the United States,
a study found a prevalence of 19.3% in patients with type 2 diabetes,
with advanced age, high HbAlc values, and the prescription of an oral
antidiabetic among the associated factors [12]. In Germany, a
prevalence of 30.04% of depression symptoms was observed in young
patients with type 1 diabetes, and a long duration of diabetes was
found to be associated with the persistence of depression symptoms in
adults [13]. In Australia, prevalence rates of 8% and 11% were
reported for patients with type 1 and type 2 diabetes, respectively [14].
Asian countries have also reported a high prevalence of depression in
patients with diabetes, with rates varying between 11.6% and 67.5%
[15]. Low income, sedentary lifestyle, and insufficient self-care are
among the factors precipitating the occurrence of depression in
patients with diabetes [16-18]. In South America and Africa,
prevalence rates of 35.56% and 40%, respectively, have been reported
[19,20]. Poverty, depression, and diabetes have been identified as a
"syndemic of non-communicable diseases" in low-income populations
[21,22].

Comorbidity depression—diabetes and morbidity-mortality:
Research has consistently shown that the coexistence of depression
and diabetes is significantly linked to heightened morbidity and
mortality rates. Farooqi A has reported that the presence of both
conditions increases the likelihood of cardiovascular mortality by
47.9%, coronary artery disease by 36.8%, and stroke by 32.9% [23].
In Lithuania, this comorbidity is strongly associated with a high
incidence of diabetic nephropathy and retinopathy, while in Finland it
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is linked to cardiovascular diseases [24]. Additionally, a study
conducted in Tunisia found that 26% of patients with diabetes
experienced depression, and that there is a strong correlation between
depression-diabetes comorbidity and erectile dysfunction [25].

Etiopathogenic mechanisms in the depression—diabetes
comorbidity

Underlying factors in the link between depression and diabetes
various factors have been proposed to explain the co-occurrence of
these conditions. One of the most studied mechanisms is the
involvement of oxidative stress and chronic inflammation, which are
common features of both depression and diabetes [26,27]. In
depression, the dysregulation of the hypothalamic-pituitary axis by
chronic stress, resulting in high levels of cortisol, is often implicated.
Another factor that has been linked to chronic stress and depression is
the amyloid beta protein, which can trigger neuro-inflammatory
processes and reduce serotonin levels. These changes may also
contribute to the development of Alzheimer's disease, sometimes
referred to as "type 3 diabetes" (Figure 1). However, the specific
mechanisms that lead to each of these conditions are not always the
same [28]. Some studies have suggested that low levels of GDNF
(Glial cell Derived Neurotrophic Factor) may play a role in the
comorbidity of depression and diabetes. Recent research has also
identified genetic factors that may contribute to both depression and
diabetes. For example, Kroemer NB and Kaufmann T have found
metabolic traces of the genetic risk of diabetes in the human brain,
which may be associated with depression as well.
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Figure 1: Schematic representation of the main common biological
substrates linking increased Amyloid Beta (AP) levels to the
development of Alzheimer's disease, depression and diabetes. Chronic
stress can increase AP through different mechanisms. It has been
proposed that alterations in APP processing and dysregulation of AB
production and clearance can occur after increased release of stress
hormones.  Furthermore, reduction in  serotonergic  tone,
neuroinflammatory pathway activation as well as microglial activation,
reduction in neurotrophin levels have also been implicated. This
increase in soluble forms of A levels represents an early phenomenon
that can ultimately lead to the development of Alzheimer's disease,
depression and diabetes.

Discussion

Effective management strategies for depression in patients
with diabetes

Need for systematic screening for depression in patients with
diabetes: Systematic screening for depression in patients with
diabetes remains the greatest way to avoid the complications of the
depression—diabetes comorbidity. This screening must take into
account the factors involved in the occurrence of complications.
Factors associated with non-adherence to anti-diabetic treatment in
depression-diabetes comorbidities: Young age, addiction to the initial
anti-diabetic, socioeconomic status, visits to different doctors, and the
low number of complications.

An Indian study has demonstrated the feasibility of setting up, with
limited resources, regular screening for depression in patients with
diabetes.

Drug use in the comorbidity depression—diabetes: After a
decrease in adherence to treatment due to the occurrence of a
depressive episode in patients with diabetes, a slight improvement in
adherence to anti-diabetic treatment is possible in patients with
diabetes and depression by the administration of antidepressants.
Certain antidepressants such as sertraline are reported with some
effectiveness in recently diagnosed depression in patients with type 2
diabetes. However, this still needs to be confirmed by further
analytical studies.

Also, new drug development opportunities are envisaged such as
the association of classic antidepressants with antidiabetics. Such is
the case of the development of drugs that activate NRF2 (Nuclear
factor erythroid 2-Related Factor 2), a regulator of the oxidative
response; or the exploitation of the BDNF pathway (Brain-Derived
Neurotrophic Factor) by inhibitors of the renin-angiotensin-
aldosterone system recently proposed by Balogh D, et al. In addition,
Cooper DH and his collaborators analyzed the possibility of using
GLP-1 receptor agonists (Glucagon-Like Peptide-1), an incretin
secreted by enteroendocrine cells, initially indicated for its action on
type 2 diabetes and recently its possible antidepressant properties:
Promising results have been found with molecules such as dulaglutide
in reducing the occurrence of depression in patients with diabetes.

Several questions about the molecules used in the depression—
diabetes comorbidity remain unresolved. A non-drug intervention
should be preferred to the drug treatment of depression in patients
with diabetes. Studies have shown that antidepressant treatments do
not improve adherence to anti-diabetic treatment or that they would
increase the occurrence of complications as demonstrated by a
systematic analysis by Charlotte RL, et al.

Non—-medicinal means in the management of depression in
patients with diabetes: Regular psychiatric interventions would
reduce the prevalence of depression—diabetes comorbidity and thus
improve the quality of life of diabetic patients. Cognitive-behavioral
interventions and physical exercises primarily reduce the occurrence
of insulin resistance and are associated with an improvement in tissue
sensitivity to insulin, good cardio-respiratory fitness, and a reduction
in depression symptoms. Models of cognitive-behavioral management
applications are in development and have demonstrated their
effectiveness in the diagnosis and management of depression in
patients with diabetes although some studies demonstrate limitations
of psychological interventions.
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Altogether, collaborative models in the management of depression
in patients with diabetes are to be preferred. Thus, Groot Mary
proposed the following strategies: Systematic screening for depression
symptoms in patients with diabetes, securing access to behavioral
therapy, good collaboration between caregivers and patients with
diabetes to support self-management of diabetes, and monitoring the
use and effectiveness of antidepressants.

Conclusion

The comorbidity depression-diabetes is a common public health
problem. There is a necessity for systematic screening of depression in
patients with diabetes. The management of depression in patients with
diabetes includes medicinal and non-medicinal measures.
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