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Abstract

Dyslipidemia is a medical term used to describe an abnormal level of lipids (fats) in the blood.
This can include elevated levels of total cholesterol, low-density lipoprotein (LDL)

cholesterol, high density protein lipoprotein (HDL) cholesterol and serum triglicerides.
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Depression, also known as depressive disorder, is a common mental illness. It is characterized
by a persistent feeling of sadness, loss of pleasure, or lack of interest in activities that are
present of at least two weeks and significantly impair patient everyday functioning.
Dyslipidemia and depression can co-occur due to a complex interplay of shared risk factors,
such as inflammation, metabolic syndrome, medication side effects, and lifestyle changes,
suggesting a bidirectional relationship where each condition might contribute to the
development or exacerbation of the other.

Given these considerations, a comprehensive approach to managing dyslipidemia in
psychiatric patients with depression is essential. This should include regular monitoring of
lipid profiles and monitoring of anticholesterol and antidepressant drugs. Interestingly, simple
lifestyle changes, such as a healthy diet and exercise, have an impact on the treatment of

depression and dyslipidemia.

Keywords: dyslipidemia, depression, physical exercises, diet, statins, inflammation

1. Introduction

Dyslipidemia is a medical term used to describe an abnormal level of lipids (fats) in the blood.
This can include elevated levels of total cholesterol, low-density lipoprotein (LDL)
cholesterol, high density protein lipoprotein (HDL) cholesterol and serum triglicerides (1).
Lipid disorders presents a growing concern in numerous industrialized nations and stand as a
significant risk factor for the development of many diseases, such as coronary heart disease
(CHD) with further consequences. Moreover, these disorders extends beyond their impact on
physical health to influence the overall well-being and management of psychiatric conditions
(2).

Depression, commonly referred to as depressive disorder, is a common mental illness. It is
characterized by a protracted period of sadness, loss of pleasure, or lack of interest in
activities. A depressive state is not the same as normal mood swings or feelings related to
daily living. It can have an impact on all facets of life, including ties to friends, family, and

the community. An estimated 3.8% of people suffer from depression, including 5.7% of adults



over 60 and 5% of adults (4% of men and 6% of women). Depression affects about 280
million people worldwide (3).

Interisingly, the prevalence of lipid disorder in psychiatric patients is significantly higher
compared to the general population (4). Psychiatric disorders, such as depression, bipolar
disorder, shizophrenia, and anxiety disorders, commonly coincide with lifestyle factors that
can disrupt lipid metabolism regulation. These factors include poor dietary habits, sedentary
lifestyle, and medication side effects. Furthermore, although depression and dyslipidemia
appear to be distinct disorders, they share some underlying processes that may explain their
frequent co-occurrence (5).

High-density lipoprotein (HDL) cholesterol eliminates other types of cholesterol from the
bloodstream and has an inverse relationship with the risk of coronary artery disease (CAD).
On the contrarylow-density lipoprotein (LDL) cholesterol builds up in blood vessels and
raises the risk of CAD (6). Moreover, there has been conflicting evidence in the past
regarding the connection between depression and serum lipid profiles. Specific alterations in
the serum lipid profiles, such as elevated (7) and lowered HDL (8) and elevated LDL (9) and
triglyceride (8) levels, are seen in adults suffering from depression. Total cholesterol (TC)
level among adults with depression have been studied; both elevated (10) and lowered (8)
levels have been reported. Research conducted on adults diagnosed with major depressive
disorder (MDD) has also revealed a significant correlation between the severity of depressive
symptoms and the degree of dyslipidemia and hypertriglyceridemia (9).

Detecting dyslipidemia early allows for timely intervention, such as medication adjustments
and lifestyle changes, which can help mitigate long-term health risks. . A multidisciplinary
approach is crucial for managing dyslipidemia in psychiatric patients. This method involves
collaboration among psychiatrists, cardiologists, endocrinologists, and primary care
physicians to create integrated treatment plans that consider both the psychiatric needs and the
physical health of the patient. (11).

The main aim of this article is to trace the complex relationship between psychiatric disorder,
such as depression and dyslipidemia. It will focus on the common pathophisiology of
dyslipidemia among psychiatric patients with depression, common risk factors and potential
treatment strategies. Understanding these topics will help to acquire better treatment outcomes

and inreased quality of life of psychiatric patients.

2. Possible mechanisms connecting dyslipidemia and depression



Depression and lipid disorders, like dyslipidemia, often co-occur due to shared biological,
psychological and behavioural pathways, but he exact mechanisms of this relationship are not

yet understood.

2.1Neuroendocrine dysreguation

2.1.1 Hypothalamic-Pituitry-Adrenal (HPA) axis dysfunction

An important part of the body's reaction to stress is controlled by the hypothalamic-pituitary-
adrenal (HPA) axis. Corticotropin-releasin hormone (CRH), which is released by the
hypothalamus in response to stress, causes the pituitary gland to release adrenocorticotropic
hormone (ACTH). The main stress hormone, cortisol, is then released by the adrenal glands
in response to ACTH (12). The HPA axis is frequently dysregulated in depression, which
results in anomalies in cortisol secretion (13). Particulary in the early stages of the illness,
some depressed people may have elevated cortisol levels, while others may show impaired
cortisol response to stress (14). The immune system, mood regulation, metabolism, and other
physiological processes can all be significantly impacted by dysregulation of the HPA axis
(15). Increased inflammation, insulin resistance, and changes in lipid metabolism contributing
to dyslipidemia are linked to persistent activation of the HPA axis (16).

2.1.2 Sympathetic Nervous System (SNS) Activtion

The body's "fight or flight" reaction in times of stress is brought on by the sympathetic
nervous system. Catecholamines like norepinephrine and adrenaline are released when the
SNS is activated. These chemicals raise blood pressure, heart rate and energy expenditure (17).
Depression and chronic stress can cause the SNS to become dysregulated, which prolongs the
activation of sympathetic pathways (18). Insulin resistance and dyslipidemia are two
metabolic disorders that are also linked to excessive sympathetic activity (19).

2.1.3 Effect on lipids’ metabolism

Lipid metabolism is impacted both directly and indirectly by the hallmark symptoms of
depression, dysregulation of the HPA axis and SNS. The dyslipidemia that is a result of these
neuroendocrine disruptions is caused by changes in hepatic triglycerife syntheis and adipose
tissue lipolysis (20). Additionaly, through indirect mechanisms, dysregulated neuroendocrine
signaling in depression affects insulin sensitivity, energy balance and appetite regulation, all

of which exacerbate dyslipidemia (21).

2.2 Inflammation



2.2.1 Chronic Low-Grade Inflammatory State

Depression (22) and dyslipidemia (23) are both associated with elevated levels of
inflammatiory markers, including C-reactive protein (CRP), interleukin-6 (IL-6), and tumor
necrosis factor-alpha (TNF-a). These pro-inflammatiory cytokines have negative effects on
lipid metabolism by influencing the metabolism of lipoproteins, hepatic lipogenesis, and
adipose tissue lipolysis - all of which lead to dyslipidemia (24). Numerous studies have
connected the adipose inflammatory process metabolic disease to the elevated production of
inflammatory cytokines, including TNF-a, IL-17, IL-4, IL-6, and other cytokines (25,26).
Interistingly, recently meta-analises in depressed individuals have been reported increased
levels of TNFa, IL-6, IL-13, IL-18, IL-12, IL-1RA, and sTNFR2, as well as a drop in the
proinflammatory cytokine IFNy (27). Significant effects have also been shown for a wide
range of chemokine levels, including elevated CCL2 (MCP-1), CXCL4, and CXCL7, with
significantly lower levels of CCL4 in serum (28,29).

2.2.2 Pathways of Inflammatory Signaling and Lipid Metabolism

The pathophysiology of depression and dyslipidemia is probably linked to the activation of
the nuclear factor-kappa B (NF-xB) signaling pathway, which is a central regulator of
inflammation (30,31).

2.2.3 Insulin Resistance Induced by Inflammation

An important pathophysiological mechanism that connects depression and dyslipidemia is
inflammation, which is a major factor in the development of insulin resistance (32—-34). In
insulin-sensitive tissues like a myocytes, elevated levels of pro-inflammatory cytokines can
interfere with insulin signaling pathways. This can result in dysregulated lipid metabolism,
increased lipolysis, and impaired glucose uptake, all of which can exacerbate dyslipidemia
(35,306).

2.2.4 Neuropsychoimmunological Relationships

Psychoneuroimmunological pathways are linked to the pathophysiology of dyslipidemia and
depression. These pathways explain the reciprocal communication between the immune
system and the central nervous system (CNS). The persistence of dyslipidemia and depressive
symptoms is linked to dysregulation of this complex communication network, which is
typified by aberrant cytokine production, immune activation, and altered neurotransmitter

metabolism, neuroendocrine function, and synaptic plasticity (37,38).



To sum up, persistent low-grade inflammation plays a crucial role as a mediator in the
intricate relationship between depression and dyslipidemia by influencing insulin sensitivity,

lipid metabolism, and central nervous system performance.

2.3 Hormonal dysregulation

2.3.1 Sex hormone dysregulation

Changes in the levels of sex hormones, including progesterone, testosterone, and estrogen, are
essential in the shared pathophysiology of depression and dyslipidemia. Lower oestrogen
levels, that are common in postmenopausal or perimenopausal conditions, are linked to
dyslipidemia (39). Conversely, dyslipidemia and an increased risk of cardiovascular disease
are linked to androgen excess synthesis, which is seen in conditions like polycystic ovary
syndrome (PCOS) (40). In addition, changes in sex hormone levels affect energy metabolism,
body composition, and mood regulation, which can also explain the co-occurrence of
depression and dyslipidemia (41).

2.3.2 Dysregulation of thyroid hormones

Thyroid hormones, including T3 (triiodothyronine) and T4 (thyroxine), play a crucial role in
regulating metabolism and energy production in the body (42). Depression has been linked to
a number of thyroid abnormalities. However, in most cases the biochemical parameters are
normal. (43,44). The main signs of thyroid abnormalities in patients diagnosed with
depression are elevated T4 levels, low T3, elevated rT3, blunted TSH response to TRH,
positive antithyroid antibodies, and elevated TRH concentrations in cerebrospinal fluid (CSF)
(45—47). In addition, hypothyroidism negatively affects lipid synthesis, absorption, circulation,
and metabolism, possibly leading to hyperlipidemia. Thyroid hormones are crutial for
stimulating liver's HMG-CoA reductase expression, which in turn increases the synthesis of
cholesterol. Decreased level of thyroid hormones seen in hypothyroidism leads toreduced
hepatic cholesterol synthesis (48). Morover, hypothyroidism diminishes the excretion of
cholesterol and the clearance of plasma triglycerides, the latter due to a reduction in
lipoprotein lipase levels (49). To sum up, triglyceride accumulation in the liver, a minor
increase in HDL and triglyceride levels, and an increase in total cholesterol and LDL levels

are the combined effects of the aforementioned changes (50).



2.3.3 Neuropeptide dysregulation

Neurons release neuropeptides, which are small protein molecules containing from three to
one hundred amino acids. Neuropeptides can affect both neuronal and non-neuronal cells.
Neuropeptide Y (NPY), ghrelin, and leptin are among the neuropeptides whose dysregulation
is linked to the pathophysiology of dyslipidemia and depression (51,52) Changes in
neuropeptide levels affect energy balance, lipid metabolism, and appetite control, which can
lead to dyslipidemia and metabolic problems. For example, increased NPY levels exacerbate
dyslipidemia by inducing adipose tissue lipolysis and hepatic lipid accumulation (53).
Moreover, in the prefrontal cortex and hippocampus regions of the postmortem brain of
depressed suicide victims, researchers found a significant upregulation of NPY receptors,
NPY1R and NPY2R mRNA, and a significant decrease in NPY mRNA relative to normal
control subjects. Additionally, they reported a noteworthy reduction in the prefrontal cortex

NPY protein expression in depressed suicide subjects (54).

2.4 Behavioral factors

2.4.1 Sedentary lifestyle and lack of exercise

To date, scientific reports investigating the link between sedentary lifestyle and depression
remain inconsistent. According to a meta-analysis conducted by Huan et al., sedentary
behaviors, particularly those that are mentally passive, have been linked to an increased risk
of depression. The risk of depression may rise with each extra minute spent passively sitting
in front of the television. When depression was diagnosed by a physician, subgroup analyses
revealed a positive relationship between sedentary behavior and depression (55). Interestingly,
study conducted by Crichton and Alkewri reported an inverse correlation between time spent
in front of a computer screen and plasma HDL cholesterol levels. Furthermore, time spent in
front of a computer screen was positively correlated with elevated plasma triglyceride
concentration (56).

2.4.2 Unbhealthy diet

The development of depression can be influenced by unhealthy dietary habits. A prime
example is the Western diet, which is characterized by high consumption of processed and
fast foods, red and processed meats, refined grains, sugary drinks, and high-fat dairy products.
It is typically low in fruits, vegetables, whole grains, and legumes. (57). Following such

dietary habits is linked to an increase in pro-inflammatory cytokines, as well as worse



symptoms of depression (58). Furthermore, there is a strong and positive correlation between
the western dietary pattern and both total and LDL cholesterol (59).
2.4.3 Sleep disturbances

One of the main and most common symptom of depressive disorders is sleep disturbance. (60).
These sleep dysregulation issues are not a side effect of the illness; rather, they frequently
exist prior to depressive episodes and may continue even after the illness is under control. It
has been discovered that better sleep quality improves outcomes in depressed patients (61,62).
Furthermore, forced sleep deprivation can lessen depression symptoms in some people and
trigger depressive episodes in others who are vulnerable (60).

Interistingly sleep disturbances are also associated with dyslipidemia. For example, in the
primary care context of northeastern Greece, a population-based cross-sectional study
revealed significant inverse correlationsbetween adults’ sleep duration and dyslipidemia.
Furthermore, it was discovered that the prevalence of dyslipidemia was strongly linked to
insomnia, especifically in individuals with difficulty staying asleep and early morning
awakening (63).

2.4.4 Alcohol abuse

Studies have indicated that there appears to be a reciprocal association between depressive
disorder and alcohol use disorder (AUD). There are numerous and intricate pathways that
may explain co-occurrance AUD and a depression. At first, alcohol may seem to offer
temporary relief from depression symptoms like sadness, anxiety, or a sense of worthlessness.
But the relief is usually short-term, and this can result in enhanced drinking with the potential
for the development of an alcohol use disorder. Consequently, frequent or excessive drinking
might alter brain chemistry and neurotransmitters that are involved in mood regulation, such
as dopamine and serotonin. That can cause chemical imbalances over time which increase the
risk of depression (64).

Importantly, regular drinkers are found to have lipid disorders in the form of elevated
triglycerides, total cholesterol and LDL cholesterol, and reduced HDL cholesterol. Heavy and
heavy drinkers have significantly elevated blood triliceride concentrations. Interestingly,
elevated HDL cholesterol concentrations are observed among Europeans who consume large
amounts of alcohol, especially red wine. The mechanisms of these processes remains unclear

(65,66).



3. Treatment impications for patients with comorbid depression

and dyslipidemia

3.1 Anticholesterol drugs

The first choice in treating patients with dyslipidaemia for primary and secondary prevention
of cardiovascular disease are statins. They act by inhibiting 3-hydroksy-3-
metyloglutarylokoenzymu A (HMG-CoA), thereby blocking the production of endogenous
cholesterol in the liver (67). Statins, which work by inhibiting the synthesis of cholesterol, are
useful in treating dyslipidemia and cardiovascular disease (CVD) and may also be helpful in
reducing the negative neuropsychiatric symptoms associated with bipolar disorder and other
mood disorders . Statins are clinically demonstrated to be dependent on serotonergic system
modulation, so they can exert beneficisl clinical effect smultaniously with selective serotonin
reuptake inhibitors (SSRIs) .Affinity can be used to categorize statins into hydrophilic and
lipophilic groups. If it comes to menagement of depressive symptoms, studies show that
lipophilic statins like atorvastatin, lovastatin, pitavastatin, simvastatin, and fluvastatin exert
better results than hydrophilic statins like rosuvastatin and pravastatin (68). Researches have
shown that atorvastatine have prevention of depressant by regulating neural synaptic plasticity.
Other studies on animals have shown that atorvastatin prevents lipopolysaccharide-induced
depressive behaviour. In patients with co-morbid coronary artery disease, diabetes, and
hypertension, statins may serve as an effective adjuvant therapy to antidepressants because
they protect against cardiovascular and cerebrovascular disease by reducing inflammation and
affecting cholesterol synthesis, which in turn possitively affects the pathophysiology of
depression (69). .

The second choice for the treatment of hypercholesterolaemia is ezetimibe. It works by
inhibiting the absorption of cholesterol from the small intestine. Currently, there is no strong
evidence of an effect of ezetimibe on the occurrence of depression, patients may report mood
disorders or depressive symptoms (70).

Another drugs used in dyslipidaemia are Proprotein Convertase Subtilisin/Kexin type 9
(PCSK9) inhibitors. These drugs bind to the receptor for LDL (LDLR), leading to its
degradation and reduction in its amount on the cell membrane of hepatocytes and in the
circulatory system. The consequence of their action is a decrease in reuptake and an increase
in serum LDL concentrations. Recent animal studies show that one of the PCSK9 inhibitors,

by reducing pro-inflammatory cytokines and indoleamine 2,3-dioxygenase 1 (IDO-1) in the

10



hippocampus and rebalancing the tryptophan and kynurenine pools, has anti-inflammatory
effects. Thus, it can alleviate depressive symptoms. However, further studies are needed to
further explore the potential effects of PCKSO9 inhibitors on depression among people
population (71).

3.2 Antidepression drugs

One theory to explain the onset of depression is a disturbance in the amount of
neurotransmitters in the central nervous system. Antidepressants function by regulating
neurotransmitter levels in the brain to improve mood and reduce depressive symptoms.
Antidepressants primarily target the neurotransmitters serotonin, norepinephrine, and
dopamine. (72).

The main group of drugs used in depression are serotonin reuptake inhibitors (SSRIs), which
prevent the transport of serotonin back into the nerve cell. As a result, its concentration in the
brain increases (73). Studies do not find a clear effect of SSRI drugs on blood lipid
concentrations. Some studies show that SSRIs lower total cholesterol and triglycerides (74).
3.3 Others report that SSRIs cause a decrease in LDL, HDL and total cholesterol, with no
effect on triglycerides. (75).

Another group of drugs used for depression are drugs that inhibit the reuptake of serotonin
and norepinephrine (SNRIs), neurotransmitters involved in mood regulation, thereby
increasing their levels in the brain (76). The use of venlafaxine, which belongs to this group
of drugs, has been shown to be associated with an increase in total blood cholesterol , LDL-C,
triglycerides and lower HDL-C (77). The use of another SNRI drug, duloxetine, was also
shown to increase total blood cholesterol level (78).

Tricyclic antidepressants, which include amitriptyline, clomipramine and doxepin, work by
inhibiting the reuptake of serotonin and noradrenaline and blocking receptors for histamine
and acetylcholine (79). Research indicates that this group of antidepressants may have
negative effects on dyslipidemia, with tricyclic antidepressants being harmful in this regard
(74).

Different kind of treatment can be mirtazapine. Its antidepressant effect is mainly attributed to
enhanced noradrenergic and serotonergic (5-HT1-mediated) activity. Side effects of this drug
include weight gain, as well as dyslipidaemia mainly manifested as an increase in
triglycerides (80).

3.3 Physical exercises

11



Exercise is proposed as an effective therapeutic strategy for treating both depression and
dyslipidemia, offering significant benefits for mental and cardiovascular health. A recent
systematic review compared the effectiveness of exercise, antidepressants treatment and their
effects on relieving depressive symptoms among adults. It found no clear differences in the
therapeutic efficacy of either method. As exercise has similar efficacy in relieving depressive
symptoms, it may serve as an alternative method in alleviating mild depression among adults,
wtih no along side effects (81). Additionally, a network meta-analysis was carried out to
evaluate the effects of various exercise modalities on mental health conditions, including
depression. These modalities included aerobic, resistance workout, mind-body workout (yoga,
tai chi, and dance), stretching, and multimodal exercise, which combines at least two exercise
modalities. When compared to control conditions, aerobic exercise, mind-body exercise, and
multimodal exercise were found to have significant effects on depressive symptoms, with
moderate-to-large effect sizes. These results imply that different exercise modalities may be
beneficial in a clinically meaningful way for depression management and, as such, should be
proposed as an adjunct to medication (82). There are theories regarding the physiological and
psychological processes by which physical activity may improve mental health. These
mechanisms include modifications of sleep regulation and neurotransmitter availability and
metabolism. According to some research, exercise may facilitate changes in neurogenesis,
brain architecture, prefrontal cortex-related cognitive functions, and different inflammatory
markers (83). Furthermore, the effects of exercise and sports on mental health are probably
influenced by epigenetics. Exercising appears to have positive epigenetic effect that balances
the negative effects of stress, potentially modulating changes in DNA methylation and gene
expression brought on by stress (84).

Exercises are also important part of dyslipidemia treatment. According to epidemiological
studies and prospective intervention studies, physical activity (in the sense of overall activity)
and exercise training can lower cardiovascular morbidity and mortality by improving lipid
profiles (85). The strongest correlation has been found between activity level and lower
triglyceride and higher HDL levels. A meta-analysis which included 19 studies revealed that
regular endurance training led to a significant increase in HDL2-C levels. It was noteworthy
that this effect persisted even in the absence of variations in BMI and body weight (86). Data
on how physical activity affects low-density lipoprotein (LDL) and its subfractions are
inconsistant. Nonetheless, there are signs that physical training can lower the small LDL

particles, which are thought to be especially atherogenic (87). The mechanisms by which
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physical exercise affects dyslipidemia are complex. One of them is the metabolic effect of
exercise. For instance, the upregulation of lipoprotein lipase (LPL) activity and quantity in
skeletal muscle is the primary cause of the decrease in plasma triglyceride concentration.
Depending on the duration, intramuscular triglycerides are the main energy source during
moderate endurance exercise (88). Interestingly, exercise makes muscle and adipose tissue
more active in terms of hormone-sensitive lipases (HSLs), which facilitates the more effective
conversion of triglycerides into free fatty acids and the subsequent mobilization of the tissues.
Regular activity also leads to an increase in the expression of plasma membrane fatty acid
binding proteins (FABPPM), which facilitates the more efficient entry of fatty acids into
muscle cells. Regular activity also improves the intramuscular capacity to bind free fatty acids
in the cytosol and transport them to the mitochondria for f-oxidation (89).

Importantly, physical exercise reduces the concentration of inflammatory markers that
underlie the pathophysiology of of depression and dyslipidemia. It has been demonstrated
that the active skeletal muscle itself produces anti-inflammatory signals. As a result, more IL-
6, also referred to as myokine, is released during muscle contraction while exercising. By
inducing the production of immune regulatory mediators like IL-10 and the IL-1 receptor
antagonist (90), as well as the downregulation of TNF-a by monocytes and macrophages, IL-
6 exert an anti-inflammatory effect (91). Unlike endurance training, which has the potential
to lower systemic levels of IL-6 and TNF-a (92), resistance training appears to have little to
no impact on chronic inflammation (93). Even in the presence of inflammatory comorbidities,
endurance and resistance training appear to influence basal levels of pro- or anti-inflammatory
cytokines such as IL-6, -8, and -10 (94).

3.4 Antiinflammatory diet

Diet affects serum levels of inflammatory markers such as C-reactive protein (CRP), 1l-1B, Il-
6, 1I-10 and TNF-a, increased levels of which may contribute to the development of
depression (95,96). It was observed that the intake of whole grain products was associated
with a reduction in CRP concentration values. Conversely, a lower dietary supply of these
products led to increased concentration of the pro-inflammatory IL-6. Dietary patterns with a
high pro-inflammatory potential (rich in saturated fat and trans fats), are associated with a
significantly increased likelihood of depressive disorders (97). Interestingly, a randomized
controlled trial by Parlett et al. assessed the effect of a Mediterranean dietary intervention
combined with fish oil suplementation on the severity of depressive symptoms. This study

reported that increasing the amount of nuts in the diet led to reduced levels of anxiety, stress,
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and increased symptoms of depression. Legumes also had a positive effect by reducing the
level of stress, anxiety and negative emotions (98). On this basis, it can be concluded that it is
reasonable to promote a diet with anti-inflammatory properties, rich in fruit, vegetables,
whole-grain products and olive oil (99).

One dietary pattern that has significant benefits on health is the Mediterranean Diet, mainly
practised by populations living in the Mediterranean basin. It is characterised by a high intake
of fruit and vegetables, legumes, unsaturated fats, moderately high fish consumption, low
consumption of dairy products and low consumption of saturated fats, sweets and meat (100).
Research has shown that increased adherence to the Mediterranean Diet (MD) correlates with
improved cholesterol levels. Specifically, studies find that high-density lipoprotein (HDL)
cholesterol tends to rise, while total cholesterol, triglycerides (TG), and low-density
lipoprotein (LDL) cholesterol tend to fall with greater adherence to the Mediterranean Diet.
This suggests that following the MD more closely is linked to a healthier lipid profile and
reduced cardiovascular risk. (101-103). Research also indicates that certain dietary patterns
are linked to a higher risk of dyslipidemia. Specifically, studies have found that consuming
foods with a high dietary inflammation index (DII), diets high in protein and sugar or those
with excessive caloric intake are corelated with elevated triglycerides (TG) and reduced high-
density lipoprotein (HDL) cholesterol in the blod. (104,105). Furthermore, it has been noted
that following a diet high in antioxidants and anti-inflammatory foods improves the lipid

profile. There is evidence that the relationship between serum HDL and DII is inverse (106).

4. Discussion

The co-occurrence of depression and dyslipidaemia is common among psychiatric patients,
which requires careful investigation and treatment. Our review explores several common
causes underlying this clinical conditions. We focus on neuroendocrine disorders, hormonal
imbalance, lifestyle factors and the effects of medications used in both diseases.
Understanding these factors may allow developing of targeted interventions that can reduce
the severity of depressive symptoms and improve the lipid profile.

An important aspect seems to be understanding the bidirectional relationship between these
conditions. For example, patients with depression often exhibit unhealthy eating patterns,
consume more alcohol, and engage in less physical activity. (107). These behaviours can lead

to dyslipidaemia. Conversely, elevated plasma lipid concentrations may exacerbate depressive
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symptoms. Importantly, both dyslipidaemia and depression can exacerbate the risk of
cardiovascular disease (108).

Lifestyle modifications, including dietary changes or increased physical activity, have a key
role in the treatment of depression and lipid disorders. Multidisciplinary collaboration is
essential for effectively managing depression and dyslipidemia, especially given the complex
interplay between mental health and metabolic disorders. A multidisciplinary approach
involves the coordinated efforts of various healthcare professionals, each contributing their
expertise to create optimise treatmentminimise the risk of cardiovascular events. Further
research should focus on clarifying the common mechanisms linking the occurrence of
depression and dyslipidaemia, enabling development of more effective strategies to

concurrently treat both depression and dyslipidemia.
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