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ANNOTATION

In the qualification work, the issues of clinical and pharmaceutical analysis of
antidepressants from selective serotonin reuptake inhibitors group in depression-
associated diseases treatment have been considered; clinical and pharmacological
characteristics of different groups of antidepressants have been given; analysis
results of selective serotonin reuptake inhibitors off-label use have been presented,
the results of pharmacists and pharmacy visitors surveys regarding their awareness
of selective serotonin reuptake inhibitors' rational use have been provided;
recommendations for pharmacists and patients with depression with an emphasis on
the criteria of effectiveness and safety of this group of drugs use have been
developed.

Key words: depression, antidepressants, selective serotonin reuptake inhibitors,

efficacy criteria, and safety criteria

AHOTAIIA

VY kBamidikariiHiii poOOTI PO3TIISHYTH MUTAHHS KIIIHIKO-(papMaiieBTUYHOTO
aHai3y aHTUICIPECAHTIB 3 IPYIHU CEIIEKTUBHUX IHTIOITOPIB 3BOPOTHOTO 3aXBATy
CEpOTOHIHY IpH JIKyBaHHI 3aXBOPIOBaHb, MOB'A3aHUX 3 JICMIPECI€l0; JaHa KIIIHIKO-
dbapmakosoriyHa XapakTepUCTHUKA PI3HUX TPYIN aHTUIACTPECAHTIB; MPEICTaBIICHI
pe3yJIbTaTH aHali3y 3aCTOCYBaHHS CEJICKTUBHUX 1HTIOITOPIB  3BOPOTHOTO
3aXOIUICHHS CEpOTOHIHY He 3a mpusHaueHHsMm (off-label); wmamani pesynbratu
ONMUTYBaHHs (papMalleBTIB Ta BiABIAYyBauiB anTeK MO0 iX 1HPOPMOBAHOCTI MPO
aCIEeKTHU palllOHATIBHO CEJIEKTUBHUX 1HTIOITOPIB 3BOPOTHOTO 3aXBaTy CEPOTOHIHY;
pO3p00JIeHO peKOMEeHaaIliil Ju1s hapMalleBTIB Ta XBOPUX Ha JICTIPECIIO 3 aKIIEHTOM
Ha KpuTepii epeKTUBHOCTI Ta O€3MEeKU 3aCTOCYBaHHS 11€1 TPyIU Ipenaparis.
Knrouosi cnosa: nemnpecis, aHTUJIETIPECAHTH, CEJEKTHUBHI 1HTIOITOPU 3BOPOTHOTO

3axBaTy CEPOTOHIHY, KpUTEpli e(PEeKTUBHOCTI, KpUTEPIl Oe3neKu
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ABBREVIATION LIST

WHO — World health organization

PTSD — Post-traumatic stress disorder

SSRIs — Selective serotonin reuptake inhibitors

SNRIs — Serotonin and norepinephrine reuptake inhibitors
ADHD — Attention deficit hyperactivity disorder

OCD — Obsessive-compulsive disorder

TCAs — Tricyclic antidepressants

MAOIs — Monoamine oxidase inhibitors

MAOIs — Monoamine oxidase inhibitors

NaSSAs — Noradrenaline and specific serotoninergic antidepressants


https://www.medicalnewstoday.com/articles/323667
https://www.medicalnewstoday.com/articles/178508

INTRODUCTION

Relevance of the topic. Depression is a psychiatric disorder characterized by
significant and persistent loss of pleasure, anhedonia, and decreased interest. To
date, no specific biological markers have been found for the diagnosis of depression.
Therefore, in clinics, the diagnosis of depression is mainly carried out by
psychiatrists through structured interviews based on diagnostic manuals (e.g., DSM-
IV). With the development of artificial intelligence technology, pattern recognition
technology based on machine learning has been widely studied in the recognition or

diagnosis of depression. [1].

Depressions Statistics
Everyone Should Know

3.1 million people
300 million people between ages 12 and 17
worldwide experience in the U.S. have

depression (WHO, 2017) experienced at least
one major depressive
episode in the past year

Median age of onset:
32.5 years old ' T

8.7% of women
have depression
5.3% of men
have depression

Suicide is the second

leading cause of death \\ I
amug people ages 10-34
— ‘/
Resources: =
National Alliance on Mental Illness (NAMI) h
Nearly 50% of B e
Substance Abuse and those diagnosed e:Jrests;g[\ 'z V:TY
Mental Health Services Administration (SAMHSA) with depression also 3";9: af :d :'
National Helpline: 1-800-662-4357 have an anxiety disorder rece;: X n:ﬂ?

Fig. 1. Depression statistics: everyone should know [1-3]

According to statistics from the World Health Organization (WHO), hundreds
of millions of people worldwide suffer from various manifestations of depression
[1-8]. In Lebanon, according to official data, medical conditions associated with
depression affect about 13% of the population, unofficial data - from 20 to 30%

depending on the environment, climate, production, and development in certain
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regions of the country [1]. These diseases significantly impair the quality of life, and
negatively affect the socio-economic well-being of society [2, 9, 10].

Depression is a common and serious medical illness that negatively affects
how you feel, think, and act. Fortunately, it is also treatable. Depression causes
feelings of sadness and a loss of interest in activities you once enjoyed. It can lead
to various emotional and physical problems and decrease your ability to function at
work and home [2-8].

Depression symptoms can vary from mild to severe and can include [5, 9-13]:

e feeling sad or having a depressed mood;

¢ loss of interest or pleasure in activities once enjoyed;

e changes in appetite — weight loss or gain unrelated to dieting;

¢ trouble sleeping or sleeping too much;

¢ loss of energy or increased fatigue;

e increase in purposeless physical activity (e.g., inability to sit still, pacing,
handwringing) or slowed movements or speech (these actions must be severe enough
to be observable by others);

o feeling worthless or guilty;

e difficulty thinking, concentrating, or making decisions;

¢ thoughts of death or suicide.

Symptoms must last at least two weeks and must represent a change in your
previous level of functioning for a diagnosis of depression.

Also, medical conditions (e.g., thyroid problems, a brain tumor, or vitamin
deficiency) can mimic symptoms of depression. So, it is important to rule out general
medical causes.

Patients with chronic medical illnesses have two to threefold higher rates of
major depression compared to age- and gender-matched primary care patients.
Colleagues found that 4% of those with one or more medical conditions have
developed major depression over a 2-year period [14]. Wells and colleagues found

a 41% increase in the risk of having any recent psychiatric disorder [15]. Von Korff
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and colleagues have shown that childhood adversity and depression that occurs in
adolescence and early adulthood are independent risk factors for developing a range
of medical problems in adulthood [16]. A meta-analysis of 13 studies found that
depression predicted the subsequent development of diabetes, with a pooled relative
risk of 1.60 [17, 18]. A 5-year prospective study examined factors associated with
major depression at 5-year follow-up in 3000 patients with diabetes, with baseline
minor and major depression, number of diabetes symptoms, and having one or more
cardiac procedures being independent predictors [19]. A systematic review found 8
studies that examined the risk of depression for subsequent onset of myocardial
infarction [20].

According to the literature data analysis results, we did not find published data
on the national prevalence and treatment of mental disorders in the Arab region.

The aim of the study. Therefore, the study’s aim is to conduct clinical and
pharmaceutical analysis of antidepressant use from the group of selective serotonin
reuptake inhibitors.

The objectives of the study. To achieve the study goals it was necessary to
solve the following tasks:

1)consider the epidemiology and medico-social significance of medical
conditions associated with depression;

2) analyze international and domestic recommendations for modern
approaches to the treatment of medical conditions associated with depression;

3)create a questionnaire to conduct a survey for pharmacists about awareness
of escitalopram’s rational use in depression treatment;

4)create a questionnaire to conduct a survey for pharmacy visitors create a
questionnaire to conduct a survey for pharmacists about awareness of escitalopram’s
rational use in depression treatment;

5)develop practical recommendations for all participants of the treatment
process about escitalopram's rational use in depression treatment.

The study object. The role and place of selective serotonin reuptake

inhibitors in the treatment of medical conditions associated with depression.
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The study subject. Clinical and pharmaceutical analysis of selective
serotonin reuptake inhibitors for the treatment of medical conditions associated with
depression.

The research methods. To achieve this goal, the following research methods
were used:

e sociological methods of survey and questionnaire;

e methods of theoretical research;

e mathematical and statistical research methods.

Publications:

Perspectives of selective serotonin reuptake inhibitors off-label uses in
various medical conditions treatment / Zhulai T., Otrishko I., Bezugla N., Almais S.
// Kminiuna ¢apmartiist B YKpaiHi Ta CBITI : MaTepiaiu BceykpaiHChkol HAyKOBO-
npakTHU4HOT Internet-koH(pepeH1i 3 MKHAPOIHOIO yUacTio, mpUcBsueHo1 30-piudto
3acHyBaHHs Kadeapu KiiHiuHOo1 hapmakosiorii Ta kiiHigHOI ¢papmanii HPaV (16-17
oepesns 2023 p., m. XapkiB). — XapkiB: H®aV, 2023. — C. 137-139.

Structure and volume. The qualification work contains a summary in
Ukrainian and English, an introduction, 3 chapters (literature review, materials and
methods, 1 chapter of own research, discussion of the results, and practical
recommendations), conclusions, and a list of used literature sources (50 references).
The volume of the main text of the work is 51 pages. The dissertation is illustrated

with 6 tables and 24 figures.



CHAPTER 1
MEDICAL CONDITIONS ASSOCIATED WITH DEPRESSION:
THE CURRENT STATE OF THE PROBLEM

(literature review)

1.1. Epidemiology and medico-social significance of medical conditions

associated with depression

Depression is a state of mental illness. It is characterized by a deep, lasting
feeling of sadness or despair. Depression can change a person's thinking/feeling and
affect his/her social behavior and sense of physical well-being. It can affect people
of any age group, including young children and teenagers. It can run in families and
usually begins between the ages of 15 and 30. Women and elderly people get sick
more often than men. There are several types of depression, for example, major
depression is a change in mood that lasts for weeks or months. This is one of the
most severe types of depression. Dysthymia (chronic depression) is a less severe
form of depression but usually lasts for several years. Psychotic depression is a
severe form of depression associated with hallucinations and delusions (false or
unconfirmed feelings). Seasonal depression, which occurs only at a certain time of
the year, usually in the winter, is also known as «winter boredom» [1-8].

Patients with chronic medical conditions have two to three times the severity
of major depression compared with primary care patients of the same age and gender
[1, 16-20]. Patten and colleagues found that 4% of patients with one or more diseases
developed major depression over a 2-year period [1, 16-20]. Wells and colleagues
found a 41% increase in the risk of any recent psychiatric disorder risk factors for
the development of a range of medical disorders in adulthood [1, 16-20]. A meta-
analysis of 13 studies found that depression predicted further development of
diabetes, with a cumulative relative risk of 1.60 associated with major depression,

during a 5-year follow-up in 3000 patients with diabetes mellitus, with baseline
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minor and major depression, the number of symptoms of diabetes, and the presence

of one or more cardiac procedures [2-8, 17-19]. A systematic review identified 8

studies investigating the risk of depression for further myocardial infarction (Fig.

1.1, 1.2.) [20].

‘Comorbid major depressive disorder

(MDD) and subthreshold depressive
symptoms are common in individuals
with medical disorders and can

substantial burden on the indi

The estimated prevalence of MDD in the general
population is ~5%, with a prevalence of >10% in

and systemic lupus erythematasus. In those with ',

cancer, prevalence varies according to cancer  *. »
type, treatment status, age and sex. The highest
estimates are reported in patients with ovarian
cancer or brain cancer. - i

ltered appetite, I
difficulty concentrating, fatigue, feelings of - -
worthlessness, agitation or retardation, sleep Converging
alterations or suicidal ideation. Diagnostic biology

MDD state that symptoms cannot
be caused by another disorder; thus, it
can be difficult to diagnose comorbid MDD

in those with symptoms that averlap with

other medical disorders (such as fatigue and
sleep alterations).
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MANAGEMENT

Psychotherapy and pharmacological therapy
(antidepressants) are effective for the
treatment of comorbid MDD. The choice
Medications. of antidepressant depends on the
that can lead to underlying medical disorder and its
depressive symptoms treatment, the severity of depression,
or MDD include IFNa previous antidepressant use, the
and IL-2. Conversely,
some antidepressants can
cause weight gain, which
can increase the risk
of several medical
disorders.

patient’s age and presence of pain.
Psychotherapies for comorbid MDD
include psychoeducation, cognitive
behavioural therapy and coping skills
training; however, this evidence is
mostly based on results from small cli
trials. Electroconvulsive therapy can be
considered in patients with severe, treatment-
resistant MDD, although the potential benefits
and adverse effects need to be be

Bl before treatment.

that are common
in patients with MDD,
such as smaking, physical
inactivity and high alcohol
consumption, can increase
the risk of other
medical
disorders

High-quality studies of treatments for comorbid
MDD in patients with a medical disorder are
scarce, and a better evidence base to guide
treatment decisions is needed. Initiating
treatment in patients with comorbid MDD
«can be difficult owing to the symptoms of
the ather medical disorder (such as cognitive
impairment and mobility problems) and
treatment of the other medical disorder (suchas
hospitalization}. This issue could be addressed by
the use of comprehensive care systems and mobile

health tools.

Converging
biolagical
mechanisms can
include inflammation,
genetics and, for
neurological disorders,
shared brain

circuitry

Wricien by Louise Adams, designed by Lausa Marshall

Fig. 1.1. Comorbid depression in medical diseases [20]

s DNormal: (1185 48.2%)

Anxiety (53.3%)

s NMental health condition (1273; 51.8%)

Fig. 1.2. Prevalence of depression, anxiety, and stress In Libanon [20]



What are the medical conditions associated with depression (Fig. 1.3.)?[1, 9,

10, 14-16, 21]

— depression of different etiology and different types;

— panic disorder;

— social anxiety disorder (social phobia);

— obsessive-compulsive disorder;

— major depressive episodes/disorders;

— generalized anxiety disorders;

— obsessive-manic disorder;

— post-traumatic stress disorder (PTSD).

ANXIETY

trembling
rapid heart rate
palpitations

increased
breathing rate

sweating
muscle tension
feeling nervous
hypervigilance
agoraphobia
panic

sense of
impending danger

S LEERERREERRERS 2

excessive
worry

somatic complaints*

difficulty with thinking,
concentration or
decision-making

restlessness
agitation

appetite or
sleep disturbances

social withdrawal

L 4o

DEPRESSION

fatigue
irritability
loss of interest
in activities
guilt
low self-esteem
worthlessness
helplessness
hopelessness
prolonged grief
persistent sadness

suicidal thoughts

Fig. 1.3. Symptom overlaps between anxiety and depression [21]

Nowadays, there are many wars going on in the world, including in Ukraine.
Therefore, there is an urgent need to increase public and professional concern for the
mental health of veterans and military personnel. The mental health problems faced

by this category of patients are post-traumatic stress disorder and depression. Some
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studies have shown that approximately 14% to 16% of US military personnel serving
in Afghanistan and Iraq have post-traumatic stress disorder or depression [22]. While
these mental health issues are highlighted, other issues such as suicide, traumatic
brain injury, substance abuse, and interpersonal violence may be equally harmful to
this population. The consequences of these problems can be far-reaching and
significantly affect military personnel and their families. Although combat is
associated with an increased risk of mental illness, general military service can also
cause difficulties. There is no specific term for presenting these mental health
problems. However, there are particularly stressful times for individuals and
families, such as in proximity to hostilities or discharge from active military service.

For example, more than 6% of the US population has served or is serving in
the military [22]. However, these statistics do not take into account the number of
family members affected by military service. Understanding military service and its
relationship to a patient's physical and mental health can help providers improve the
quality of care and potentially help save a patient's life (fig. 1.4) [22].

Post-traumatic stress disorder [1, 16, 21, 22]

PTSD as a medical term was first introduced in 1980 [22]. The criteria for
PTSD remained largely unchanged until the most recent update in 2013, although
its classification continues to be debated. PTSD is often studied among survivors of
war and disaster, but it can affect anyone, including children. Many traumatized
people experience temporary numbness or heightened emotions, nightmares,
anxiety, and hypervigilance, but symptoms usually resolve within a month. In
approximately 10-20% of cases, symptoms become persistent and debilitating.
PTSD is characterized by intrusive thoughts, memories, and nightmares about past
trauma, causing avoidance of reminders, hypervigilance, and trouble sleeping.
Oftentimes, re-experiencing the event can feel just as threatening as inciting the
trauma. Symptoms can interfere with interpersonal and occupational functioning and
manifest in psychological, emotional, physical, behavioral, and cognitive aspects

[22].
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Depression [22]

Health care providers must consider not only bodily injury, but also less
visible trauma such as post-traumatic stress disorder, acute stress disorder, and
depression. Although the condition does not receive the attention that PTSD has,
depression remains one of the major mental disorders in the military. The military
environment can act as a catalyst for the development and progression of depression.
Major depression has many symptoms, including depressed mood, loss of interest in
activities, insomnia, weight loss or gain, mental retardation, fatigue, decreased
concentration, useless thoughts, and suicidal thoughts. The combination of these
symptoms has a significant impact on the ability of patients to function fully. Every
second patient with depression is misdiagnosed by a general practitioner. Therefore,
further examination, identification, and appropriate treatment are paramount,

especially in the military and veterans.

 @ursuu
Hﬂ&_‘lﬂ_
’[1,3. 59.2)
[2.3, 14.9]

&
[7+]
3 —
% ‘[1 9, 31.8]
= .!2.5. 8.6]

ﬁn%::::l;:se ’[4.5, 35.7]
‘s,a, 144.4)
] T .
1 10 100 1000
OR [95% CI]

Fig. 1.4. The first manifestation of mental disorders as a result of military
cumulative trauma [22]

Notes:

1) DYS — dysthymia;

2) GAD - generalized anxiety disorder;
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3) IED — intermittent explosive disorder;
4) MDD — major depressive disorder;
5) SAD — separation anxiety disorder;

6) PTSD — post-traumatic stress disorder.

Suicide [22]

Veteran suicide rates are at an all-time high, with over 6,000 veterans
committing suicide each year in the United States [22]. The overall suicide rate in
the United States increased by 30% between 1999 and 2016, with 17.8% of reported
suicides being committed by veterans [22]. Studies have shown that veterans have a
significantly increased risk of suicide during their first year of non-military service.

Substance use disorders [22]

Despite the public attention of recent decades, substance use, including
alcohol use, remains a problem among veterans and military personnel. In these
populations, alcohol consumption is common and is often used for stress relief and
socializing. This leads to significant medical, psychiatric, interpersonal, and
professional consequences. A survey of military personnel in the United States found
that about 30% of completed suicides and about 20% of risk behavior deaths were
associated with alcohol or drug use [22]. Among the general US population, alcohol
is the fourth preventable cause of death, and 31% of driving deaths are alcohol-
related [22]. Addiction is a set of behavioral responses associated with compulsive
drug seeking. This includes impaired control, days, and functional social functioning
due to physiological changes caused by drug use. Drug addiction is the most severe
stage, characterized by a loss of control over oneself, which leads to an obsessive
search for drugs, despite the desire to quit. Substances include legal drugs such as
caffeine, nicotine, and alcohol; prescription drugs such as opioids,
sedatives/hypnotics, and stimulants; and illicit drugs such as marijuana, cocaine,
methamphetamine, heroin, and hallucinogens.

Sleep disturbances [23]
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The military lifestyle often involves continuous operations. These stressful
conditions create problems for restful sleep in military personnel. Significant mental
and physical impairments caused by metabolic, cardiovascular, musculoskeletal, and
cognitive health disorders are often associated with insufficient sleep and/or
circadian rhythm disturbances. Lack of sleep and the resulting fatigue pose a threat
to personal and national security. In the long term, chronic sleep deprivation and
circadian rhythm disturbances have been associated with other sleep disorders (e.g.,
insomnia, sleep apnea, and parasomnias). Other physiological and psychological
diagnoses, such as post-traumatic stress disorder, cardiovascular disease, and
dementia, are also associated with chronic sleep deprivation. Increased
comorbidities and mortality are exacerbated by traumatic brain injury caused by
blunt trauma, blast wave exposure, and performing complex tasks under stress.

Bipolar disorder [24]

Bipolar disorder is characterized by mood swings. Many physical complaints,
such as mood disorders, movement problems, and sleep problems, are difficult to
diagnose because manic and bipolar symptoms appear late in the illness. Treatment
for bipolar depression depends on the different types recognized in unipolar
depression. The effectiveness of treatment has increased in recent years due to the

advent of new drugs and non-drug methods.

1.2. Modern approaches to the treatment of medical conditions

associated with depression

Chronic disease management requires close collaboration between patients
and physicians, as well as patients and their families. Primary care physicians find it
more difficult to evaluate and treat patients with depression than patients without
mood disorders. Patients with depression are almost twice as likely to seek medical
attention, often because of vague physical symptoms, but also miss more
appointments. Compared to non-depressed patients, depressed patients were less

satisfied with their caregivers. Patients with depression may delay visits due to
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important medical issues or fail to follow medical advice due to fear of becoming
depressed and chronic medical illness (Fig. 1.5) [16]. Patients with an anxious
attachment may be overly dependent on physicians, leading to increased use of
medical services with minor physical symptoms, multiple phone calls, and
subsequent frustration with physicians.

Depression is a serious illness that can lead to emotional and physical

problems and requires long-term treatment with medication, psychotherapy, or both.

]

Obesity Chronic medical

Genetic vulnerability : Depressive SEde""'taW lifestyle di_snrders
Childhood adversity Maladaptive anxiety Smoking Diabetes
{loss, abuse, neglect) P attachment > disorders —®  Chronic stress-metabelic —®  Heart disease
" \ syndrome
Adverse life events \ Proinflammatory factors
'.I Autonomic nervous system
\ changes
v t
Self-care of chronic Consequences of
e e chronic illness
i : Symptom burden
EXD‘:I;:J::E“GH wi physicians Functional impairment
Diet ———P» Quality of life 4+

Biologic changes in the brain

Medical adherence .
secondary to chronic illness

Menitoring symptems or signs of
exacerbation
Quitting smoking

+

Fig. 1.5. Bidirectional interaction between depression and chronic medical

disorders [16]

There are certain stages of getting patients out of depression [14-16, 22].

Recommendations for patients suffering from depression

v Plan your day and set clear goals for yourself. Depression can stop you
from moving forward in life. Setting daily goals is easy and can help you get back
on track.

v Focus on positive relationships. Don't get stuck alone when you're sad!
Get out of the house and enjoy positive relationships: make plans with friends, join
clubs, or participate in team sports. Communicate with people who have similar

experiences and problems. Make a daily routine with others.
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v Get enough sleep! Prepare your bedroom for a restful sleep. Set a relaxing
sleep pattern without sitting in front of a screen. Go to bed at the same time every
night and get up at the same time every morning. Get sunshine every day.

v Regular exercise reduces depression and anxiety by increasing endorphins
and neurotransmitters.

v Get rid of negative thoughts by being aware of them first.

v" Learn to think positively to feel good and calm.

v" See a doctor for cognitive behavioral therapy.

1.2.1. Clinical and pharmacological characteristics of antidepressants

Teenagers, young people, and the elderly today suffer from depression, but
often this problem is behind closed doors. Public awareness of the disease is long
overdue. Talking openly about depression is critical to destigmatize the patient.
Many people with depression find it difficult to explain the details of what they are
experiencing. Depression is often described as a cloud hanging over you. But for
some, it looks like anger and apathy. Some may experience very negative feelings.
Stress can be a constant negative voice in your head that can trigger anything from
mild anxiety to panic attacks [25].

The mind is a very complex dance of chemical and electrical signals that
allows us to perceive and experience in different ways. Symptoms of depression can
range from mild to severe and can be caused by many factors, and each person reacts
differently to these conditions. Medications add another layer to the puzzle, as each
person reacts differently to medications. That's why it's so important to stay in touch
with your healthcare provider during your treatment [25].

But what medications are used to treat depression? How do they work?

Selective serotonin reuptake inhibitors (SSRIs)

SSRIs are a first-line treatment for depression.

o citalopram (Celexa)


https://www.ncbi.nlm.nih.gov/books/NBK554406/
https://www.medicalnewstoday.com/articles/8933
https://www.medicalnewstoday.com/articles/drugs-citalopram-oral-tablet
https://www.medicalnewstoday.com/articles/celexa
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o escitalopram (Lexapro)

o fluoxetine (Prozac, Sarafem)

 fluvoxamine (Luvox)

 paroxetine (Paxil)

o sertraline (Zoloft)

Serotonin and norepinephrine reuptake inhibitors (SNRIs)

SNRIs are a newer class of antidepressants compared with SSRIs. However,
they work in a similar way.

Doctors may prescribe SNRIs for:

v attention deficit hyperactivity disorder (ADHD)

v obsessive-compulsive disorder (OCD)

v anxiety disorders

v menopausal symptoms

v fibromyalgia

v chronic neuropathic pain

Examples of SNRIs include:

o duloxetine (Cymbalta)

« venlafaxine (Effexor XR)

 desvenlafaxine (Pristiq)

Tricyclic antidepressants (TCAs)

Doctors may recommend TCAs for depression, fibromyalgia, some types of
anxiety, and chronic pain.

Examples include:

 amitriptyline

e amoxapine

 clomipramine (Anafranil)

o desipramine (Norpramin)

 doxepin (Sinequan)

 imipramine (Tofranil)

o nortriptyline (Pamelor)


https://www.medicalnewstoday.com/articles/escitalopram-oral-tablet
https://www.medicalnewstoday.com/articles/lexapro-side-effects
https://www.medicalnewstoday.com/articles/322413
https://www.medicalnewstoday.com/articles/263773
https://www.medicalnewstoday.com/articles/323192
https://www.medicalnewstoday.com/articles/325996
https://www.medicalnewstoday.com/articles/325632
https://www.medicalnewstoday.com/articles/326268
https://www.medicalnewstoday.com/articles/snri
https://www.medicalnewstoday.com/articles/ssri-vs-snri
https://www.medicalnewstoday.com/articles/323667
https://www.medicalnewstoday.com/articles/178508
https://www.medicalnewstoday.com/info/anxiety/
https://www.medicalnewstoday.com/articles/155651
https://www.medicalnewstoday.com/articles/147083.php
https://www.medicalnewstoday.com/articles/neuropathic-pain
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o protriptyline (Vivactil)

o trimipramine (Surmontil)

Monoamine oxidase inhibitors (MAOIs)

Due to their adverse side effects and drug-drug interactions, doctors do not
typically suggest MAOIs as a first-line treatment option for depression. However,
they may be an option if SSRIs do not work for depression.

Examples include:

 phenelzine (Nardil)

o tranylcypromine (Parnate)

« isocarboxazid (Marplan)

o selegiline (Emsam, Eldepryl)

Noradrenaline and specific serotoninergic antidepressants (NaSSAs)

Doctors use NaSSAs to treat anxiety disorders and depression. Examples
include mianserin (Tolvon) and mirtazapine (Remeron, Avanza, Zispin). The main

pharmacokinetic parameters of antidepressants are shown in figure 1.6 [26].

-~ .

/" Minimal Drug

Safety in overdose ", / Ease of switching
! Interactions [ : ! .
y ) Duloxetine Agomelatine
A Mirtazapine Agomelatine Mianserin
mﬁsv:li}txl?:;gleert?;dt)f Mianserin Mirtazapine
| MAOIs) P | | Mirtazapine | SSRIs*
/ \SSRIs i
Dose © 3)

—

Yo

Time

Fig. 1.6. Main pharmacokinetic parameters of antidepressants [26]

The pharmacodynamic effect is to reduce the main depressive symptoms such
as depression, loss of interest, change in appetite, weight gain or drowsiness, anxiety

or drowsiness, fatigue, feelings of helplessness, lack of concentration, and thoughts
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of death. The goal of reducing depressive symptoms is to improve the overall quality
of life. It is important to have the right professional, such as a psychiatrist (one who
deals with mental health issues), to help decide which medication to use to achieve
successful results. While there are many benefits to taking antidepressants,
remember that it can take days or weeks for the medication to work.

Side effects (table 1.1) [26]

SSRIs and SNRIs:

v’ nausea and anxiety for the first couple of weeks;

v indigestion;

v headache;

v sexual dysfunction;

v’ increase in blood pressure (venlafaxine).

TCAs:

v' dry mouth;

v’ tremor;

v fast heartbeat;

v’ constipation;

v’ insomnia;

v weight gain.

MAUOIs:

v’ serotonin syndrome (combined MAOI with an SSRI) - a serious condition
in which a person has too much serotonin in their body;

v’ dry mouth;

v’ diarrhea;

v’ nausea;

v’ drowsiness;

v’ constipation;

v’ dizziness;

v’ insomnia;

v’ lightheadedness;
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v sexual dysfunction;

v hypertensive crisis, as a result of preventing the breakdown of tyramine by
MAQOIs (if a person consumes foods that contain tyramine, such as sausages, fish,
and overripe fruit).

NaSSAs

These antidepressants can lead to side effects similar to SSRIs and SNRIs.
They can also cause drowsiness and weight gain.

Rarer side effects:

v’ suicidal thoughts;

v’ withdrawal and rebound phenomena (table 1.2).

Table 1.1

Common side effects of antidepressants

Common Side-Effects Management Tips

Start at low doze, titrate slower, give after food,
give dose ot bedtime

Proactively educate sheut weight management,
Weight gain frequentweight measurement, refer to rutritionist
if needed

MHausea

Lower doze if pozzible, switchto mere
noradrenergic medication if appropriate,

Sexual dy sfunction cansider use of erectile dysfunction medications
if appropriate, obtain urclogy/gymecology
consult if appropriste

i insamnia— consider an desing, and if it
persists, consider adding trazadone
. |bewatchful for serotonin syndrome)

Sleep disturbances i somnolence—consider s dosing, recommend
agairet day time naps, offer sleep hygiene advise,
consider switching to more noradrenergic
medication

Consider lowering dose, offer reassurance, i
difficulty is significart—consider offering a low

Agitation or worsening of anx ety dose, time Limited course of benzodiazepines [we
highly recommend orly 8 1-2 week course to aweid
dependence development)

Pharmacologic characteristics of the ideal antidepressant [25]

Rapid onset of activity
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All antidepressants are equally effective in treating depression. However,
practitioners should be aware that antidepressant therapy induces mood-enhancing
effects approximately 1 to 2 weeks after the start of treatment. However, synaptic
effects occur within a few hours after the drug is taken by the patient. Because many
side effects also have the same time course as the synaptic effects of these drugs, it
is possible to link the synaptic effects of antidepressants to certain side effects and
drug-drug interactions. Faced with a severely depressed patient, the clinician would
like the remedy to take effect over time similar to synaptic effects. Such a rapid onset
of action would be one of the characteristics of an ideal antidepressant. Some
preliminary data suggest that venlafaxine may have a faster onset of action than other
available antidepressants (Fig. 1.7) [25, 27-29].

Table 1.2

Antidepressant withdrawal and rebound phenomena

Withdrawal syndrome,  Rapid onset following discontinuation
ADS (antidepressant discontinuation syndrome), « Transient, self-limiting

acute discontinuation syndrome » Rapid improvement following resumption of the medication

* Symploms may resemble (or differ from) primary disorder (depression)

o Typically nonspecific symptoms (*FINISH,” see text), possibly specific serotonergic/
cholinergic syndromes

Rebound * Re-emergence of symptoms of the primary disorder to a greater extent than prior to
medication and/or
o Higher risk for relapse compared to patients not receiving antidepressants
» Counter-regulatory mechanisms activated by treatment and excessive counter-regulation
following drug discontinuations
Relapse Re-emergence of the same disease episode due fo loss of pharmacological effect

Recurrence New episode of a recurring primary disorder following previous recovery
(remission over 6-9 months) due fo loss of pharmacological effect

Intermediate elimination half-life

Antidepressants can be ranked based on their half-life, the time it takes for
half the drug to be eliminated from the body (Fig. 1.8). Information is not provided
here on the active metabolites known to exist for most of these compounds. Ideally,
the active metabolite should also have an intermediate half-life. This is an important
issue for fluoxetine because its active metabolite norfluoxetine has a half-life
ranging from 7 to 15 days [30-35]. From a theoretical point of view, compounds

with a half-life of 17 to 36 hours (Fig. 1.8) can be administered once a day to


https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.aerzteblatt.de%2Fint%2Farchive%2Farticle%2F207333&psig=AOvVaw3XxALsGVMao5UldtaFcbY-&ust=1685362073952000&source=images&cd=vfe&ved=2ahUKEwjR_ZOP_Zf_AhUDsSoKHcr7BsUQjhx6BAgAEA0
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.aerzteblatt.de%2Fint%2Farchive%2Farticle%2F207333&psig=AOvVaw3XxALsGVMao5UldtaFcbY-&ust=1685362073952000&source=images&cd=vfe&ved=2ahUKEwjR_ZOP_Zf_AhUDsSoKHcr7BsUQjhx6BAgAEA0
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maintain adequate equilibrium levels. Drugs with a shorter half-life need to be given
more frequently, while drugs with a longer half-life can be given less frequently than
once a day. However, the introduction of the drug less than once a day, as a rule, is
not carried out. An ideal antidepressant should have a half-life corresponding to a

once-daily dosage, or a half-life of approximately 24 hours.

e

!‘ | Synaphic EMfects - hours 10 days

E Sede Effects - hours (o days

|
it L

Wat = | Therapeutic Efects
110 & weeks

0 ? ‘ § 8
Time After Dosing with Antidepressant

Fig. 1.7. Onset of action of antidepressants. Synaptic effects and side effects

of antidepressants begin before therapeutic effects are observed [25]

fluoxetine
protriptyline
maprotiling
nortriptyline
imipramine
seartraline
clomipramina
etine
amitriptyline
desipramine
fluvoxamine B

ELIMINATION HALF-LIVES

venlafaxine
trarodone
nefarodone

HALF-LIFE (HRS)

Fig. 1.8. Onset of action of antidepressants. Synaptic effects and side effects
of antidepressants begin before therapeutic effects are observed [25]

Defined therapeutic blood level [25]

Individual variations in blood levels associated with the use of a given dose

of an antidepressant can be significant. If the specific therapeutic blood level were
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known, it would help clinicians to dose the drug for the patient to achieve therapeutic
effects and avoid adverse effects. Measurement of plasma levels is clinically useful
in certain situations for only three antidepressants (table 1.3). Optimal therapeutic
ranges for other antidepressants remain to be established. Therefore, for the vast
majority of antidepressants, this relationship is under study. However, for tricyclic
antidepressants, therapeutic monitoring is currently the standard [25, 36].

Table 1.3

Therapeutic blood levels for antidepressants

Known
Imipramine
Desipramine
Nortriptyline

Possibly known
Amitriptyline

Under assessment
All other antidepressants

No side effects

Most of the side effects of antidepressants can be explained by their synaptic
effects. In particular, the two most important synaptic effects of antidepressants are
the blockade of the uptake or reuptake of neurotransmitters (norepinephrine,
serotonin, and dopamine) and the blockade of certain neurotransmitter receptors.
Their most clinically significant blockade is the blockade of histamine Hj,
muscarinic, a-adrenergic, and dopamine D, receptors. It is possible that some of
these synaptic effects are necessary for the therapeutic action of antidepressants. If
so, then antidepressants can never be free from certain side effects caused by
interactions with neurotransmitters and their receptors.

Blockade of neurotransmitter uptake by antidepressants [25]

The classic tricyclic antidepressants (desipramine and protriptyline) most
effectively block norepinephrine uptake (Fig. 1.9), while paroxetine most effectively

blocks serotonin uptake (Fig. 1.10). Most antidepressants block norepinephrine



25

uptake more than serotonin uptake (Fig. 1.11). However, newer antidepressants tend
to be more potent and more selective (Fig. 1.11). In addition, some antidepressants
(bupropion and trimipramine) weakly block the uptake of norepinephrine, serotonin,
and dopamine. Sertraline is the most potent of antidepressant in blocking dopamine

uptake, although it is much weaker than d-amphetamine (Fig. 1.12).

desipramine | 110

profriptyline
nortriptyline
amoxapine
maprotiline
imipramine
doxepin
amitriptyline
clomipramine
paroxetine
venlafaxine
sertraline
fluoxetine
trimipramine
fluvoxamine
nefazodone

bupropion
trazodone

{ A 1 L 1 s 1 s 1

0 | 20 40 60 80 100 120
POTENCY

Fig. 1.9. Norepinephrine uptake blockade by antidepressants and related

compounds [25]

paroxetine
sertraline
clomipramine
fluvoxamine
fluoxetine
venlafaxine
imipramine <
amitriptyline 1
nefazodone $0.73 SEROTONIN UPTAKE BLOCKADE

trazodone f0.53
nortriptyline §0.38
doxepin p0.36
protriptyline }0.36

desipramine [0.29
amoxapine 0.21

trimipramine {0.04
maprotiline 0.03
bupropion [0.0064

[P S SR IS SR SR |
0 20 40 60 80 100 120 140
POTENCY

Fig. 1.10. Serotonin uptake blockade by antidepressants and related

compounds [25]
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Clinical consequences of neurotransmitter uptake blockade by antidepressants

Most of the possible clinical effects occur in the early stages of patient
treatment. However, with long-term use of the drug, adaptive changes may occur,
which can be expressed in adaptation to some side effects, the development of new
side effects, and the appearance of therapeutic effects. The pharmacological
properties and their possible clinical implications are listed in Table 1.4. Clinicians
should be aware that the most potent drugs with these properties are more likely to

cause possible effects than drugs that are weak in these properties.

fluvoxamine
sertraline
paroxetine
trazodone
fluoxetine
venlafaxine
clomipramine -
nefazodone [i4.2 .
amitriptyline ggs SELECTIVITY FOR BLOCKING UPTAKE
tmiramine 0.2 OF SEROTONIN OVER NOREPINEPHRINE
bupropion }0.15
doxepin [0.068
nortriptyline §0.015
amoxapine [-0.0094
protriptyline [-0.0035
desipramine [-0.0026
maprotiline [-0-0022 | . ] . ,

0 20 40 60
SELECTIVITY

Fig. 1.11. Selectivity of antidepressants for blocking uptake of serotonin over

norepinephrine [25]

sertraline
bupropion
fluoxetine
paroxetine
nortriptyline
clomipramine
protriptyline
amoxapine
amitriptyline
nefazodone
maprotiline
trimipramine
imipramine
fluvoxamine
venlafaxine
desipramine
doxepin
trazodone
amphetamine

DOPAMINE UPTAKE BLOCKADE

Fig. 1.12. Dopamine uptake blockade by antidepressants and related

compounds [25]
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Blockade of neurotransmitter receptors by antidepressants [25]

The new second-generation antidepressants are weaker than the older
compounds in blocking neurotransmitter receptors. Thus, new drugs approach the
ideal antidepressant without side effects. The weak blockade of receptors by newer
drugs predicts that their side effect profile is better than, and different from, older
drugs. In general, the strongest interaction of antidepressants, especially classic

tricyclic drugs, occurs with the histamine H, receptor (Fig. 1.13) [25].

doxepin
trimipramine
amitriptyline
maprotiline
nortriptyline
imipramine
protriptyline ¥
amoxapine ¥
clomipramine b '21 HISTAMINE H,RECEPTOR

' 10.9
O radone $0.29 BLOCKADE
fluoxetine (0.016
bupropion §0.015
paroxetine (0.0045
nefazodone [-0.0044
sertraline (0.0041
fluvoxamine [H0.00092
venlafaxine [-U
diphenhydramine @7.1 Reforejnee . | l ‘ 1

0 100 200 300 400
AFFINITY

Fig. 1.13. Antidepressant blockade of histamine H; receptors [25]

The next most powerful effect of antidepressants is the muscarinic
acetylcholine receptor. These receptors are the predominant type of cholinergic
receptor in the brain, where they are associated with memory and learning, among
other functions. Antidepressants have a wide spectrum of action and affinity for
muscarinic receptors in the human brain (Fig. 1.14). The most potent is
amitriptyline. Paroxetine is unique among the newer compounds because of its
significant antimuscarinic activity, similar to that of imipramine (Fig. 1.14). In
general, antidepressants differ little in their affinity for the five human muscarinic
receptor subtypes [25].

Antidepressants are also weak competitive dopamine D, receptor antagonists

(Fig. 1.15). The most potent compound is amoxapine. This activity may explain its
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extrapyramidal side effects and its ability to increase prolactin levels. Because of

this dopamine receptor-blocking property of amoxapine, some clinicians use it to

treat psychotic depression [25, 37-40].

amitriptyline
rotriptyline
c&m!pram:ne
mipramine
ﬂgm in
imipramine
paroxetine
nortriptyline
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maprotiline
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bupropion
trazodone
venlafaxine
atropine
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Fig. 1.14. Antidepressant blockade of muscarinic receptors [25]

i I I
amoxapine 0.62
trimipramine 0.56
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nefazodone 0.11
amitriptyline 0.1
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trazodone P0.026
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paroxetine #0.0031
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Fig. 1.15. Antidepressant blockade of dopamine D, receptor blockade [25]

Minimal drug interactions
Drug interactions of antidepressants can be divided into two groups -
pharmacokinetic and pharmacodynamic. The levels of pharmacokinetic and

pharmacodynamic interactions are shown in Table 1.5, respectively.
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Toxicity associated with antidepressant overdose is listed in Table 1.6.

Table 1.4

Pharmacologie properties of antidepressants and their possible clinical

consequences [25]

at nerve endings

Blockade of
dopamine uptake
at nerve endings

Blockade of
histamine
H, receptors

Blockade of
muscarinic
receplors

Blockade of
,-adrenergic

receptors

Blockade of
dopamine D,
receplors

Property Possible clinical consequences
Blockade of Tremors
norepinephrine Tachycardia
uptake at nerve Erectile and ejaculatory dysfunction
endings Blockade of the antihypertensive effects
of guanethidine and guanadrel
Augmentation of pressor effects
of sympathomimetic amines
Blockade of Gastrointestinal disturbances
serotonin uptake Increase or decrease in anxiety

{dose-dependent)
Sexual dysfunction
Extrapyramidal side effects
Interactions with L-tryptophan,
monoamine oxidase inhibitors,
and fenfluramine

Psychomotor activation
Antiparkinsonian effect
Aggravation of psychosis

Potentiation of central depressant drugs
Sedation, drowsiness

Weight gain

Hypotension

Blurred vision

Dry mouth

Sinus tachycardia
Constipation
Urninary retention
Memory dysfunction

Potentiation of the antihypertensive
effect of prazosin, terazosin,
doxazosin, and labetalol

Postural hypotension, dizziness

Reflex tachycardia

Extrapyramidal movement disorders
Endocrine changes
Sexual dysfunction (males)
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Table 1.5
Potential for serious pharmacokinetic and pharmacodynamic drug-drug

interactions among antidepressants [25]

Antidepressant Severity of interactions | Antidepressant Severity of interactions
Monoamine oxidase inhibitors Low MAOIs L:gﬁ:;ﬁ:ﬁfgf&ﬁn selective
Classic tricyclic antidepressants Intermediate Classic tricyclic P
Amoxa.pi.ne Intermedia[e antidepressants Intermediate
Maprotiline Intermediate Amoxapine Intermediate
Trazodone Low Maprotiline Intermediate
Bupropion . Low Trazodone Low
Fluoxetine High Elqup:ion [[::;al ith MAOI

H B juoxeune W1 S
lS)ertrall‘l}e g‘,te:md'a‘”"w Sertraline Lethal with MAOIs
aroxetine 18 Paroxetine Lethal with MAOIs
Venlafaxine Low Venlafaxine Lethal with MAOIs
Nefazodone 12 Nefazodone ?

Table 1.6
Potential for serious pharmacodynamic drug-drug interactions among

antidepressants [25]

Table 5.—Potential for Serious Pharmacodynamic
Drug-Drug Interactions Among Antidepressants*

Antidepressant Severity of interactions

MAOIs Lethal with serotonin selective
reuptake inhibitors

Classic tricyclic

antidepressants Intermediate
Amoxapine Intermediate
Maprotiline Intermediate
Trazodone Low
Bupropion Low
Fluoxetine Lethal with MAOIs
Sertraline Lethal with MAOIs
Paroxetine Lethal with MAOIs
Venlafaxine Lethal with MAOIs
Nefazodone ?

*MAOIs = monoamine oxidase inhibitors.

Broad spectrum of efficacy [25]
A final criterion for a pharmacologically ideal antidepressant is broad efficacy
in the treatment of various types of depressive disorders, including mild to severe

major depression, major depression with or without melancholia, bipolar depression,
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dysthymia, and atypical depression. Recent reviews and clinical studies involving
various types of depression show that newer antidepressants have a broader

spectrum of efficacy than older drugs [25, 41-45].

1.2.2. Off-label uses of selective serotonin reuptake inhibitors

Antipsychotics are one of the leading off-label prescriptions [46, 47]. Among
them, selective serotonin reuptake inhibitors (SSRIs) are very versatile and therefore
widely prescribed. Moreover, SSRIs generally have a better safety profile than other
antidepressants. Physicians are certainly allowed to prescribe off-label drugs
according to the latest literature date and their knowledge and beliefs. For this
reason, the absence of specific (direct) indications should not be considered an
obstacle to specific therapy prescribing. The decision on which medicine to give is
a process that has to be done taking into account all the potential risks and benefits
for the patient and has to be supported by the best available evidence. Thus, when it
comes to off-label prescriptions, SSRIs are at the top of the list. It seemed interesting
to us the current state of selective serotonin reuptake inhibitors off-label use [46,
47]. We have conducted a review of SSRIs off-label prescribing and identified the
most common medical conditions and SSRI evidence base for conditions treatment
[46, 47]. We have reviewed the evidence base for SSRIs off-label prescribing using
data from The National Center for Biotechnology Information
(pubmed.ncbi.nlm.nih.gov). The search was carried out using the keywords:
selective serotonin reuptake inhibitors, off-label uses, citalopram, escitalopram,
fluoxetine, paroxetine, sertraline, evidence base, and FDA approval. The following
filters were included in the search: free full text, all article types (books and
documents, clinical trial, meta-analysis, randomized controlled trial, review, and
systematic review), and publication date of 10 years [46, 47].

One of the off-label SSRI indications is migraine prophylaxis. SSRIs have not

shown promising results compared to other antidepressants such as tricyclic
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antidepressants (TCAs). Fluoxetine was the most commonly used SSRI in
randomized controlled trials. The American Academy of Neurology/American
Headache Society recommends fluoxetine with evidence base level U (there is
inadequate or conflicting evidence to support or refute drug use) [46, 47].

Very little evidence has been provided that SSRIs are the best treatment for
body dysmorphic disorder, probably because they act on the obsessive signs of body
dysmorphic disorder (fluoxetine, escitalopram, and citalopram). However, further
randomized, placebo-controlled trials will be required for more consistent
conclusions [46, 47].

Despite encouraging results, little evidence remains to date on SSRI
effectiveness in impulse-control disorder (fluoxetine, citalopram, escitalopram, and
paroxetine). More trials with larger populations are needed to shed more light on this
topic [46, 47].

Although TCAs have proven to be the most effective, SSRIs have shown
promising results in the treatment of irritable bowel syndrome with significant
improvement in gastrointestinal symptoms and associated psychiatric symptoms
(paroxetine and fluoxetine). Despite encouraging results, data are still scarce and
require further clinical trials [46, 47]. A number of authors have presented important
data on the use of SSRIs for the treatment of both paraphilias and hypersexuality
with level E evidence (fluoxetine, sertraline, and citalopram). Numerous convincing
shreds of evidence for long-acting SSRIs (paroxetine, fluoxetine, sertraline,
citalopram, and escitalopram) in the treatment of premature ejaculation have been
presented in the literature [46, 47].

The arrival of the first and unique approved short-acting, sexually-sparing
SSRI called dapoxetine is to be welcomed. Based on the fact that randomized clinical
trials of dapoxetine are the largest, with up to 6,000 participants, dapoxetine should
be considered the best choice compared to other long-acting SSRIs such as
paroxetine [46, 47].

Off-label SSRIs uses list 1s not limited to those mentioned above. Numerous
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literature data highlight the importance of SSRIs in the treatment of menopause hot
flashes, with the best evidence being for paroxetine, escitalopram, and citalopram.
Trials on the use of SSRIs in the treatment of autism spectrum disorders have been
inconclusive. The results of using SSRIs for the treatment of chronic pain open up
promising new scenarios (escitalopram and fluoxetine). SSRIs are considered first-
line treatments for the main symptoms of post-traumatic stress disorder [46, 47].

For these reasons, SSRIs have been proposed for the treatment of recurrent
nightmares in patients after a traumatic event (paroxetine and citalopram). Negative
findings have also been reported on the use of paroxetine in the treatment of
obstructive sleep apnea. Although preliminary evidence for the use of SSRIs for
stroke recovery has been encouraging, recent results have not reported strong
evidence. There is still no consensus on the effectiveness of SSRIs in neuro-
cardiogenic syncope (fluoxetine and citalopram) [46, 47].

SSRIs have been proposed as a potential treatment strategy for eating
disorders such as food addiction, compulsive overeating, and nighttime eating
syndrome in the context of the obesity epidemic, especially when combined with
psychotherapy [46, 47]. SSRIs may play an important role in SARS-CoV-2
treatment (fluoxetine). However, to date, evidence has only come from in vitro
studies or model systems studies, and thus there is still no clinical data available to
support such an effect [46, 47].

SSRIs are widely prescribed drugs, mainly due to their off-label use. Evidence
for SSRIs ranges from migraine prevention to hypersexuality. These results suggest
that SSRIs are extremely versatile and non-addictive, are considered easy to
administer, and are commonly prescribed by a general physician, often without
conclusive scientific evidence and underestimating the risk of side effects in routine
clinical practice. SSRIs are antidepressants and therefore psychiatric drugs, it would
be extremely important to consult a psychiatrist before prescribing these drugs to

off-label indications [46, 47].
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Conclusions for Chapter 1

Depression is a state of mental illness. Depression can change a person's
thinking/feeling and affect his/her social behavior and sense of physical well-being.
Women and elderly people get sick more often than men. Nowadays, there are many
wars going on in the world, including in Ukraine. The mental health problems faced
by this category of patients are post-traumatic stress disorder and depression. Some
studies have shown that approximately 14% to 16% of US military personnel serving
in Afghanistan and Iraq have post-traumatic stress disorder or depression.

Chronic disease management requires close collaboration between patients
and physicians, as well as patients and their families. SSRIs are a first-line treatment
for depression.

SSRIs are widely prescribed drugs, mainly due to their off-label use. Evidence
for SSRIs ranges from migraine prevention to hypersexuality. These results suggest
that SSRIs are extremely versatile and non-addictive, are considered easy to
administer, and are commonly prescribed by a general physician, often without
conclusive scientific evidence and underestimating the risk of side effects in routine
clinical practice. SSRIs are antidepressants and therefore psychiatric drugs, it would
be extremely important to consult a psychiatrist before prescribing these drugs to

off-label indications.
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CHAPTER 2

MATERIALS AND METHODS

The practical part of the study was conducted in cooperation with Royal
Pharmacy, Salmiya, Kuwait. We have developed two versions of the Questionnaires,
which are presented in Figures 2.1 and 2.2:

1) Questionnaire for pharmacists on their awareness of the rational use of
Cipralex to treat depression;

2) Questionnaire for pharmacy visitors on their awareness of the rational use
of Cipralex in the treatment of depression.

We analyzed questionnaires from 40 pharmacists and 73 questionnaires from
pharmacy visitors on their awareness of escitalopram’s rational use for depression
on the criteria of effectiveness and safety of treatment.

Statistical analysis of the results was performed using a one-way Kruskal-
Wallis analysis of variance and the Mann-Whitney test for posterior pairwise
comparisons [48, 49]. The computer software used included IBM SPSS
STATISTICS V. 22 (IBM Corp., USA) and ms EXCEL 2016 (Microsoft Corp.,
USA). The level of statistical significance was considered p <0.05 [50].
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QUESTIONNAIRE FOR PHARMACISTS

about awareness of escitalopram’s rational use in depression treatment

To fill in the questionnaire, circle the correct answers or write the necessary
information by hand.
Thank you for your cooperation!

Do you know the clinical forms of depression? If yes, name them.

JYes [1No [JIdo not have precise information
1)
2)
3)
Do you know the pharmacological groups of drugs used to treat depression?

If yes, name them.
[1Yes [_INo [l do not have precise information

1)

2)

3)

Write some general rules for escitalopram using

1)

2)

What are the advantages/disadvantages of escitalopram? If you know, enter

the trade name
1))
2)
What side effects of escitalopram do you know and have you informed the

consumer about these risks

)
2)

Fig. 2.1. Version of the questionnaire for pharmacists about their awareness

of escitalopram’s rational use in depression treatment
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QUESTIONNAIRE FOR PHARMACY VISITORS

about awareness of escitalopram’s rational use in depression treatment

To fill in the questionnaire, circle the correct answers or
write the necessary information by hand.

Thank you for your cooperation!

Write some general rules for using escitalopram
1)
2)
3)

Has your doctor and/or your pharmacist told you about the potential side

effects of antidepressants? If so, name these side effects.
[1Yes [1No [1I do not have precise information
1)
2)
3)
Have you been informed by your doctor and/or pharmacist about the rules for
the use of escitalopram? If so, provide this information.
[1Yes [1No [1I do not have precise information
1)
2)
3)
Give an example of the different demands on escitalopram before the
revolution until now.
1)
2)
3)

Fig. 2.2. Version of the questionnaire for pharmacy visitors about their

awareness of escitalopram’s rational use in depression treatment
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Conclusion for Chapter 2

The questions concerning the criteria of efficiency of treatment and about the
factors, that from the point of the patient are the most important for the effectiveness
of the treatment were in both questionnaires same. In the questionnaire for patients,
the questions and answers were adapted for better understanding by patients. For the
purposes of the survey were pooled 40 pharmacists. For the purposes of the survey

were pooled 73 pharmacy visitors.
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CHAPTER 3

STUDY RESULTS AND PRACTICAL RECOMMENDATIONS

3.1. Survey of pharmacists about awareness of escitalopram’s rational

use in depression treatment

We analyzed questionnaires from 40 pharmacists about their awareness of
escitalopram’s rational use for depression on the criteria of effectiveness and safety
of treatment.

The results of pharmacists’ survey on their awareness of escitalopram’s
rational use in depression treatment are presented below.

In response to the question «Do you know the clinical forms of depression?
Name them» 80% of respondents answered «Yes», 10% answered «No» and 10%

of all respondents considered this information irrelevant (fig. 3.1).

10%

—S

Yes No =1do not have precise information

Fig. 3.1. «Do you know the clinical forms of depression? Name them»

When answering the question «Do you know the pharmacological groups of
drugs used to treat depression? If yes, name them» answers were distributed as
follows (fig. 3.2):

e Yes-84%



Selective serotonin reuptake inhibitors (SSRIs) — 7%;
Serotonin/norepinephrine reuptake inhibitors (SNRIs) - 6%;
Tricyclic antidepressants (TCAs) - 37%;

Atypical antidepressants — 41%;

A e

Serotonin modulators — 4%:;
6. Monoamine oxidase inhibitors (MAOIs) - 5%;
e No —7%;

e [ do not have precise information — 9%.

9%

“Yes =No =Ido nothave precise information

g

W -

40

Fig. 3.2. «Do you know the pharmacological groups of drugs used to treat

depression? If yes, name them»

Answering the question, «Write some general rules for escitalopram use»



41

respondents' answers were distributed as follows (by frequency of
recommendations) (Fig. 3.3.):

1) Follow the recommendations specified in the instructions (50%)

2) Use on demand (30%)

3) Do not use longer than 6 months (20%)

20%

50%

30%

] =2 =3

Fig. 3.3. «Write some general rules for escitalopram use»

Answering the question «What are the advantages/disadvantages of
escitalopram? If you know, enter the trade name» respondents' answers were
distributed as follows (Fig. 3.4.):

1) <50%>answer advantage that removes stress and makes the patient feel
good;

2) <30%> answer that escitalopram it’s not good that makes your body need
it all the time if we take it for a long time it will make you addicted to this drug;

3) <20%> answer not knowing anything about it.

Answering the question « What side effects of escitalopram do you know and
have you informed the consumer about these risks» respondents' answers were
distributed as follows (Fig. 3.5.):

1 Feeling sick (nausea) try taking escitalopram with or after food — 21%;
2 Headaches. Make sure you rest and drink plenty of fluids — 19%;

3 A dry mouth. Chew sugar-free gum or suck sugar-free sweets — 16%;

4 Sweating a lot — 8%;
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5 Being unable to sleep — 13%;
6 Feeling sleepy — 12%;
7 Feeling tired or weak — 11%.

20%

\

=

=] =2 =3

Fig. 3.4. «What are the advantages/disadvantages of escitalopram? If you

‘

know, enter the trade name»

m] =2 w3 v4 uS5 w6 n7

Fig. 3.5. «What side effects of escitalopram do you know and have you

informed the consumer about these risks»

3.2. Survey of pharmacy visitors about awareness of escitalopram’s

rational use in depression treatment

We analyzed 73 questionnaires from pharmacy visitors. The results of the

pharmacy visitors’ survey on their awareness of escitalopram’s rational use in



43

depression treatment are presented below.

In response to the question «Has your doctor and/or your pharmacist told you
about the potential side effects of antidepressants? If so, name these side effects»
respondents' answers were distributed as follows (fig. 3.6):

1) 77% of respondents answered «Yesy:

¢ informed by the doctor - 41%;
¢ informed by the pharmacist - 38%;
e both experts provided information - 21%.

2) 14% of respondents answered «Noy;

3) 9% of all respondents considered this information irrelevant.

The distribution of responses by side effects was about the same as in the
survey of pharmacists:

1 Feeling sick (nausea) try taking escitalopram with or after food — 22%;

2 Headaches. Make sure you rest and drink plenty of fluids — 17%;

3 A dry mouth. Chew sugar-free gum or suck sugar-free sweets — 11%;

4 Sweating a lot — 7%;

5 Being unable to sleep — 15%;

6 Feeling sleepy — 14%;

7 Feeling tired or weak — 14%.

The answers of the respondents to the question «Have you been informed by
your doctor and/or pharmacist about the rules for the use of escitalopram? If so,
provide this information» were distributed as follows:

4) 69% of respondents answered «Yes»:

¢ informed by the doctor — 39%;
¢ informed by the pharmacist — 36%;
e both experts provided information — 25%.

5) 16% of respondents answered «Noy;

6) 15% of all respondents considered this information irrelevant.
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The answers of the respondents to the question «Give an example of the
different demands on escitalopram before the revolution until now» were distributed
as follows:

1) increased need for regular intake — 69%;

2) increase in demand as required — 12%;

3) not changed — 19%.

# No = This information irrelevant

41%

informed by the doctor = informed by the pharmacist 50 ’

= both experts provided information

m] m2 w3 w4 u5 w6 u7

Fig. 3.6. «Has your doctor and/or your pharmacist told you about the potential

side effects of antidepressants? If so, name these side effects»

«The economic situation continues to deteriorate in Lebanon, aid
organizations face daunting challenges to meet the immense needs of the
population», CARE International warned today. On Monday, Lebanese banks ended
a three-week strike. Public sector employees also observe strikes intermittently. This

has been the case since January, including for teachers in public schools. Public
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schools have been closed for over a month and a half, heavily weighing on the
education sector.

The Lebanese Lira continues its vertiginous fall against the dollar. Its fixed
value in September 2019 was 1,500 Liras per dollar; now, 1 USD is equivalent to
80,000 Liras. Otherwise put, in 2019, 100,000 Lebanese Liras had a value of 66
USD; today they are worth less than 1.5 USD. Adding to that, the Lebanese people
have seen their life savings evaporate, with banks freezing the withdrawal of all
deposits. Pierre Valiquette, CARE Lebanon Country Director, said, «With the
current acute economic crisis that Lebanon is facing, prices are rising every day and
the populations living in the country are confronted with a tremendous challengey,
Pierre.

Today, 82% of the Lebanese population lives in multidimensional poverty.
While social assistance programs are almost non-existent. Many households in the
country's poorest areas survive without electricity or heating; families lack food,
forcing them to reduce their meals to two a day. The World Bank has classified the
Lebanese crisis as one of the 10 worst. Economic crises globally since the 19th
century — and possibly even as one of the top three. The price of bread, which is the
staple food, is revised upwards several times. Month, and the price of fuel, twice a
day. Supermarkets no longer display the prices of goods because of the fluctuating
Lira rate.

«The war in Ukraine and the rocketing fuel prices have also made things
worse, even more so, the Lebanese have lived almost without government-produced
electricity for the past two years and have had to rely on private generators for
lighting. The increase in the price of fuel is also a problem for hospitals and motorists
in a country where a public transport network is non-existent», added Pierre
Valiquette.

The study showed that around three weeks post-war, 25.9% of Lebanese
young persons had major depressive disorder, 16.1% had a separation anxiety
disorder, 28% had an overanxious disorder, 26% had PTSD, and 44.1% had any

disorder.
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In general, the demand for escitalopram before the revolution and until now
is too much since before that people that has depression disease came to the
pharmacy with a prescription from a doctor but now since life in Lebanon is too hard
since the minimum wage is too small and all product that you need to buy it from
any shops like if you go to the supermarket the price of the piece has become 10

times from before.

50,00%
45,00%
40,00%
35,00%
30,00%
25,00%
20,00%
15,00%
10,00%
5,00%
0,00%
major separation overanxious PTSD any disorder
depressive anxiety disorder
disorder disorder

Fig. 3.7. Prevalence of depression in Lebanese young persons

3.3. Discussion of the results and practical recommendations for all
participants of the treatment process about escitalopram's rational use in

depression treatment

Now makes the demand for depression medication is 40% while before this
crisis maximum the percentage of demand for escitalopram is between 7% to 10 %
in all of Lebanon also there is another depression problem the price of escitalopram
before the crisis is 22000 Lebanese lira is like 10 dollar It is the rise of the dollar
from 1,500 to 100,000 Lebanese pounds. This is also a reason for the rise in drug
prices. For example, in 2019 and before the crisis, the price of a box of escitalopram

was 20,000, equivalent to 12 US dollars, but now the price of one box is 170,000



47

Lebanese pounds, equivalent to 17 dollars. It also negatively affected the demand,
as it became precious, so suicides increased due to depression and the inability to
buy the box, as half of the people became depressed because of their inability to live
and their inability to buy antidepressant treatment, but with the occurrence of the
earthquake in Turkey and Syria, the demand for escitalopram increased, and here |
am talking about The rich and middle-income class who are able to buy medicine
because most people have fear and obsession, that is, when the lights flicker in the
house or at work, they think that it is an earthquake.

The focus was to analyze the psychopharmacological treatment of psychiatric
inpatients in relation to the severity of MDD according to the ICD-10 in a naturalistic
setting. To the best of our knowledge, this is the first study to provide a detailed
analysis of utilization rates of psychotropic drugs in psychiatric inpatients depending
on the severity degree of MDD. Most patients in the present study were treated with
at least one psychotropic drug, of which ADDs were the most used psychotropic
drug group. ADD use differed only slightly between severity levels. The utilization
of APDs showed greater differences in association with the severity of MDD. While
the rates of Ip FGA utilization were relatively equal among all three degrees of
severity, SGAs were used significantly more often in patients with psychotic MDD.
ADD monotherapy was observed in only a small proportion of patients, whereas the
use of two or more psychotropic drugs was common even among moderate MDD
and was highest among patients with psychotic MDD. The number of psychotropic
drugs used per patient also increased with the severity of MDD. Patients with
psychotic MDD showed the highest utilization of psychotropic drugs and
monotherapy was least common among these patients. The combination of two
ADDs was observed in almost one-fourth of patients irrespectively of severity
degree. The use of an ADD combined with an APD varied significantly according
to severity of MDD and was lowest among patients with moderate MDD (32.8%)
and highest in psychotic MDD (74.4%).It is important to note that guidelines are
merely able to make recommendations for the treatment that should be offered to the

affected individuals. Unless appointed by court order, treatment cannot be forced
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upon the patient regardless of guideline suggestions. This should be considered
whenever the implementation of guideline recommendations is discussed in the
following.

Based on that this shows us the drug that takes it to treat depression:

« sertraline (Zoloft)

o fluoxetine (Prozac, Sarafem)

« citalopram (Celexa)

« escitalopram (Lexapro)

o paroxetine (Paxil, Pexeva, Brisdelle)

o fluvoxamine (Luvox)

As aresult of our work, we have developed practical recommendations for all
participants of the treatment process about escitalopram's rational use in depression
treatment.

Practical recommendations for pharmacists and patients:

1) By oral can be used as a starting or adjunctive therapy for many depression
conditions.

2) Escitalopram affects both the early and late stages of depression. It works
by increasing levels of a neurotransmitter called serotonin in the brain. Increased
serotonin levels can lead to an improved mood. The medication usually begins to
work within 2 to 4 weeks. However, it may take several weeks of treatment before
the full effects are seen.

3) Escitalopram is safe, but some side effects are common. Patients experience
local side effects, including headache, dryness in the mouth, being unable to sleep,
feeling sleepy, feeling tired, or weak.

4) Proper administration of escitalopram is crucial for the desired therapeutic
effect. Healthcare professionals should show patients how to reduce side effects and
increase adherence to treatment. Daily use is often required for full therapeutic effect

for 8—12 weeks, but adherence to treatment may be affected by cost.



49

Conclusion for Chapter 3

According to the results of the pharmacists' survey, this should be noted the
following.

Pharmacists' awareness of the rules for using escitalopram is insufficient, and
some of the respondents (50%) do not consider this information important at all.
This can adversely affect the effectiveness of treatment.

It should also be noted that there was no opposition (30%) to the selection
criteria for escitalopram.

According to a survey of pharmacy visitors, it is indicated that it is a very
small number of respondents (10%) were able to indicate at least one rule to use
escitalopram. The most common response was, «Follow the instructions for use»
(50%).

On the positive side, almost half of the respondents (40%) were to inform their
doctor and pharmacist of possible side effects.

Based on the results of the work, practical recommendations for the rules of
escitalopram use in the treatment of depression have been developed. In view of all
the above, the issue of pharmaceutical care of escitalopram in the treatment of

depression remains a pressing issue and needs further study and improvement
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CONCLUSIONS

1) Depression is one of the most common conditions in primary health care
but is often not recognized, diagnosed or treated. Depression has a high morbidity
and mortality rate if left untreated. All physicians must remain vigilant to effectively
screen for depression in their patients. Primary care physicians should carefully
evaluate patients with depression for suicide. Depression in the elderly is not part of
the normal aging process. The prognosis for recovery is similar in younger and older
patients, although older patients may take longer to achieve remission.

2) The efficacy of antidepressants is generally comparable between and
within drug classes. Most psychiatrists agree that SSRIs should be the first line of
choice. The dual-acting reuptake inhibitors venlafaxine and bupropion are usually
considered second-line agents. Tricyclic drugs and other mixed- or dual-acting
inhibitors are third-line, and MAOIs are usually the drugs of last resort for patients
who have not responded to other drugs due to poor tolerability, dietary restrictions,
and drug interactions. SSRIs are the most widely prescribed antidepressants, mainly
due to their off-label use. SSRIs are extremely versatile and non-addictive,
considered easy to administer, and commonly prescribed by a general practitioner,
often without conclusive scientific evidence and underestimating the risk of side
effects in routine clinical practice. SSRIs are antidepressants and therefore
psychiatric drugs, it would be extremely important to consult a psychiatrist before
prescribing these drugs off-label.

3) We developed a questionnaire to survey pharmacists about their
awareness of the rational use of escitalopram in the treatment of depression. Based
on the results of the survey, it can be concluded that pharmacists are sufficiently
aware of the clinical forms of depression (80% of positive responses) and the
pharmacological groups of drugs used to treat it (84% of positive responses), but are
not sufficiently aware of the rationality of use and side effects of escitalopram.

4) We developed a questionnaire to survey pharmacy customers about their

awareness of the rational use of escitalopram in the treatment of depression. Based
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on the results of the survey, it can be concluded that pharmacy visitors were not
sufficiently aware of both doctors and pharmacists about the rational use and side
effects of escitalopram.

5) We developed practical recommendations for all participants of the
treatment process about escitalopram's rational use in depression treatment.

6) Taking into account the results obtained, we can conclude that depression
in any of its manifestations is a big problem in the modern world, with a tendency
to increase. Therefore, aspects of the rational use of new antidepressants from the
group of serotonin reuptake inhibitors, as the most effective and safe drugs, acquire

new relevance and require further study and improvement.



52

LITERATURE

1. Karam, E. G., Mneimneh, Z. N., Dimassi, H., Fayyad, J. A., Karam, A.
N., Nasser, S. C., Chatterji, S., & Kessler, R. C. (2018). Lifetime prevalence of
mental disorders in Lebanon: first onset, treatment, and exposure to war. PLoS
medicine, 5(4), e61.

2. Medline  Plus  (2016),  Depression, [Online],  Available:
http://www.nlm.nih.gov/medlineplus/ency/article/003213.htm, [Accessed: 2023,
November 4].

3. The Merck Manual (2018), Depression, [Online], Available:
http://www.merck.com/mmhe/sec07/ch101/ch101b.html , [Accessed: 20238,
November 18].

4. National Institute of Medical Health (2021), Depression, [Online],
Available:
http://www.nimh.nih.gov/health/publications/depression/completeindex.shtml,
[Accessed: 2023, November 4].

5. Mayo Clinic (2021), Depression (Major Depression), [Online], Available:
http://www.mayoclinic.com/health/depression/DS00175, [Accessed: 2023,
November 4].

6. NHS Choices (2021), Clinical Depression, [Online], Available:
http://www.nhs.uk/Conditions/Depression/Pages/Introduction.aspx, [Accessed:
2023, November 4].

7. National Alliance on Mental Illness (2017), Depression, [Online],
Available: http://www.nami.org/template.cfm?section=Depression, [Accessed:
2023, November 4].

8. Bupa (2018), Depression, [Online], Available:
http://www.bupa.co.uk/individuals/health-information/directory/d/hidepression,
[Accessed: 2023, November 4].

9. Doupnik, S. K., Rudd, B., Schmutte, T., Worsley, D., Bowden, C. F.,
McCarthy, E., Eggan, E., Bridge, J. A., & Marcus, S. C. (2020). Association of



53

Suicide Prevention Interventions With Subsequent Suicide Attempts, Linkage to
Follow-up Care, and Depression Symptoms for Acute Care Settings: A Systematic
Review and Meta-analysis. JAMA psychiatry, 77(10), 1021-1030.
https://doi.org/10.1001/jamapsychiatry.2020.1586

10. Ettman, C. K., Abdalla, S. M., Cohen, G. H., Sampson, L., Vivier, P. M.,
& Galea, S. (2020). Prevalence of Depression Symptoms in US Adults Before and
During the COVID-19 Pandemic. JAMA network open, 3(9), €2019686.
https://doi.org/10.1001/jamanetworkopen.2020.19686

11. Barberio, B., Zamani, M., Black, C. J., Savarino, E. V., & Ford, A. C.
(2021). Prevalence of symptoms of anxiety and depression in patients with
inflammatory bowel disease: a systematic review and meta-analysis. The lancet.
Gastroenterology & hepatology, 6(5), 359-370.

12. Francis, H. M., Stevenson, R. J., Chambers, J. R., Gupta, D., Newey, B.,
& Lim, C. K. (2019). A brief diet intervention can reduce symptoms of depression
in young adults - A randomised controlled trial. PloS one, 14(10), €0222768.
https://doi.org/10.1371/journal.pone.0222768.

13. Rozenman, M., Piacentini, J., O'Neill, J., Bergman, R. L., Chang, S., &
Peris, T. S. (2019). Improvement in anxiety and depression symptoms following
cognitive behavior therapy for pediatric obsessive compulsive disorder. Psychiatry
research, 276, 115-123.

14. Dubovsky, S. L., Ghosh, B. M., Serotte, J. C., & Cranwell, V. (2021).
Psychotic Depression: Diagnosis, Differential Diagnosis, and
Treatment. Psychotherapy and psychosomatics, 90(3), 160—177.

15. Kraus, C., Kadriu, B., Lanzenberger, R., Zarate, C. A., Jr, & Kasper, S.
(2019). Prognosis and improved outcomes in major depression: a
review. Translational psychiatry, 9(1), 127.

16. Katon W. J. (2011). Epidemiology and treatment of depression in patients
with chronic medical illness. Dialogues in clinical neuroscience, 13(1), 7-23.

17. Mezuk, B., Eaton, W. W., Albrecht, S., & Golden, S. H. (2008).

Depression and type 2 diabetes over the lifespan: a meta-analysis. Diabetes


https://doi.org/10.1001/jamanetworkopen.2020.19686
https://doi.org/10.1371/journal.pone.0222768

54

care, 31(12), 2383-2390.

18. Rotella, Francesco & Mannucci, Edoardo. (2013). Depression as a Risk
Factor for Diabetes: A Meta-Analysis of Longitudinal Studies. The Journal of
clinical psychiatry. 74. 31-7. 10.4088/JCP.12r07922.

19. Katon, W., Russo, J., Lin, E. H., Heckbert, S. R., Ciechanowski, P.,
Ludman, E. J., & Von Korff, M. (2009). Depression and diabetes: factors associated
with major depression at five-year follow-up. Psychosomatics, 50(6), 570-579.

20. Wu, Q., & Kling, J. M. (2016). Depression and the Risk of Myocardial
Infarction and Coronary Death: A Meta-Analysis of Prospective Cohort
Studies. Medicine, 95(6), e2815.

21. Fang, Y., Fritsche, L. G., Mukherjee, B., Sen, S., & Richmond-Rakerd, L.
S. (2022). Polygenic Liability to Depression Is Associated With Multiple Medical
Conditions in the Electronic Health Record: Phenome-wide Association Study of
46,782 Individuals. Biological psychiatry, 92(12), 923-931.

22. Bisson, J. 1., & OIff, M. (2021). Prevention and treatment of PTSD: the
current evidence base. European journal of psychotraumatology, 12(1), 1824381.

23. Good, C. H., Brager, A. J., Capaldi, V. F., & Mysliwiec, V. (2020). Sleep
in the United States Military. Neuropsychopharmacology : official publication of the
American College of Neuropsychopharmacology, 45(1), 176—191.

24. Karakatsoulis, G. N., Tsapakis, E. M., & Fountoulakis, K. N.
(2021). Psychiatrike = Psychiatriki, 32(Supplement 1), 32—43.

25. Richelson E. (1994). Pharmacology of antidepressants--characteristics of
the ideal drug. Mayo Clinic proceedings, 69(11), 1069—-1081.

26. Malhi, Gin & Bell, Erica & Bassett, Darryl & Boyce, Philip & Bryant,
Richard & Hazell, Philip & Hopwood, Malcolm & Lyndon, Bill & Mulder, Roger
& Porter, Richard & Singh, Ajeet & Murray, Greg. (2021). The 2020 Royal
Australian and New Zealand College of Psychiatrists clinical practice guidelines for
mood disorders. Australian & New Zealand Journal of Psychiatry. 55. 7-117.

27. Singh, D., & Saadabadi, A. (2022). Venlafaxine. In StatPearls. StatPearls
Publishing.



55

28. Furukawa, T. A., Cipriani, A., Cowen, P. J., Leucht, S., Egger, M., &
Salanti, G. (2019). Optimal dose of selective serotonin reuptake inhibitors,
venlafaxine, and mirtazapine in major depression: a systematic review and dose-
response meta-analysis. The lancet. Psychiatry, 6(7), 601-609.

29. Venlafaxine. (2023). In Drugs and Lactation Database (LactMed®).
National Institute of Child Health and Human Development.

30. Micheli, L., Ceccarelli, M., D'Andrea, G., & Tirone, F. (2018). Depression
and adult neurogenesis: Positive effects of the antidepressant fluoxetine and of
physical exercise. Brain research bulletin, 143, 181-193.

31. Edinoff, A. N., Akuly, H. A., Hanna, T. A., Ochoa, C. O., Patti, S. J,,
Ghaffar, Y. A., Kaye, A. D., Viswanath, O., Urits, ., Boyer, A. G., Cornett, E. M.,
& Kaye, A. M. (2021). Selective Serotonin Reuptake Inhibitors and Adverse Effects:
A Narrative Review. Neurology international, 13(3), 387-401.

32. Eugene A. R. (2021). Fluoxetine pharmacokinetics and tissue distribution
quantitatively supports a therapeutic role in COVID-19 at a minimum dose of 20 mg
per day. F1000Research, 10,477. https://doi.org/10.12688/f1000research.53275.2.

33. Bruggeman, C., & O'Day, C. S. (2022). Selective Serotonin Reuptake
Inhibitor Toxicity. In StatPearls. StatPearls Publishing.

34. Sagahdn-Azua, J., Medellin-Garibay, S. E., Chavez-Castillo, C. E.,
Gonzélez-Salinas, C. G., Milan-Segovia, R. D. C., & Romano-Moreno, S. (2021).
Factors associated with fluoxetine and norfluoxetine plasma concentrations and
clinical response in Mexican patients with mental disorders. Pharmacology research
& perspectives, 9(5), e00864.

35.Yan, L., Wang, S., Zhao, L., Qiu, J., Zhou, L., Wang, W., Xu, X., Wang,
D., Qiu, X., & Qin, D. (2019). The Herb-Drug Pharmacokinetic Interaction of
Fluoxetine and Its Metabolite Norfluoxetine with a Traditional Chinese Medicine in
Rats by LC-MS/MS. Evidence-based complementary and alternative medicine :
eCAM, 2019, 2471870.

36. Preskorn, S. H., Burke, M. J., & Fast, G. A. (1993). Therapeutic drug

monitoring. Principles and practice. The Psychiatric clinics of North America, 16(3),


https://doi.org/10.12688/f1000research.53275.2

56

611-645.

37. Amoxapine. (2022). In Drugs and Lactation Database (LactMed®).
National Institute of Child Health and Human Development.

38. Revet, A., Montastruc, F., Roussin, A., Raynaud, J. P., Lapeyre-Mestre,
M., & Nguyen, T. T. H. (2020). Antidepressants and movement disorders: a
postmarketing study in the world pharmacovigilance database. BMC
psychiatry, 20(1), 308.

39. Matsuoka, M., Imai, T., Iwabuchi, S., & Kinoshita, K. (2023). Successful
Treatment of Amoxapine-Induced Intractable Seizures With Intravenous Lipid
Emulsion. The Journal of emergency medicine, 64(1), 62—66.

40. Suryanto, M. E., Audira, G., Uapipatanakul, B., Hussain, A., Saputra, F.,
Siregar, P., Chen, K. H., & Hsiao, C. D. (2021). Antidepressant Screening
Demonstrated Non-Monotonic Responses to Amitriptyline, Amoxapine and
Sertraline in Locomotor Activity Assay in Larval Zebrafish. Cells, 10(4), 738.

41. Behlke, L. M., Lenze, E. J., & Carney, R. M. (2020). The Cardiovascular
Effects of Newer Antidepressants in Older Adults and Those With or At High Risk
for Cardiovascular Diseases. CNS drugs, 34(11), 1133-1147.

42. Hetrick, S. E., McKenzie, J. E., Bailey, A. P., Sharma, V., Moller, C. 1.,
Badcock, P. B., Cox, G. R., Merry, S. N., & Meader, N. (2021). New generation
antidepressants for depression in children and adolescents: a network meta-
analysis. The Cochrane database of systematic reviews, 5(5), CD013674.

43. Naber, D., & Bullinger, M. (2018). Should antidepressants be used in
minor depression?. Dialogues in clinical neuroscience, 20(3), 223-228.

44. Vaaler A. (2022). Dependence on newer generation antidepressants.
Avhengighet av nyere antidepressiver. Tidsskrift for den Norske laegeforening :
tidsskrift for praktisk medicin, ny raekke, 142(11), 10.4045/tidsskr.22.0339.

45.Hayes, J. F., Lewis, G., & Lewis, G. (2019). Newer-Generation
Antidepressants and Suicide Risk. Psychotherapy and psychosomatics, 8§8(6), 371—
372.

46. Jannini, T. B., Lorenzo, G. D., Bianciardi, E., Niolu, C., Toscano, M.,



57

Ciocca, G., Jannini, E. A., & Siracusano, A. (2022). Off-label Uses of Selective
Serotonin Reuptake Inhibitors (SSRIs). Current neuropharmacology, 20(4), 693—
712.

47.Chu, A., & Wadhwa, R. (2023). Selective Serotonin Reuptake Inhibitors.
In StatPearls. StatPearls Publishing.

48.Islam M. A., Al-Shiha A. Foundations of biostatistics. Singapore :
Springer, 2018. 474 p.

49. Indrayan A., Malhotra K. R. Medical Biostatistics. 4th ed. New York :
CRC Press, 2018. 1032 p.

50. Quirk T. J., Quirk M., Horton H. Excel 2016 for biological and life

sciences statistics: a guide to solving practical problems. Cham : Springer, 2015. 254



APPENDIX

58



59

Appendix A

MiHic TEpC TBO OXOpOHWA 300p08'A YEpaiHW The Ministry of HealthCare of Ukraine
HauioHanstui (hapMalyssTHHHWA YHIBEPCHTET Mational University of Pharmacy
Kadenpa KniHMHOT dapmakonorii Department of Clinical Pharmacology
Ta KNiHMHo! dhapmauii and Clinical Pharmacy

CEPTUDIKAT 1oz
CERTIFICATE

LikmM 33CBIOUYETLEA, LD This is to certify that
Al mais Sobhi
Gpas(na) yuacTs ¥ poboTi BeeyrpaiHCLKO! pmtupﬂed in the All-Ukrainian s:lemﬁr. and
HayKDBO-NPaKTWIHOT Intemet-KoHdepeHUT 3 practical h’karrmt—cufamwih intemational
limu-munmn y4acmo ' participation
"KniniyHa dhapmania B Yepaidi Ta ceiti™ "Clinical pharmacy in I.Ill;mlne and the World™,

npwc EAdeHol 30-piyurD 3aCHYBaHHA md:e.qpu dedicated to the 30th anniversary of the
KNiHMHOT hapMaxonorii Ta kniHkHoi dhapmayii  Depariment of Clinical Pharmacology and
HayioHanbHoro hapMaleBTHYHOM . Clinical Phﬂrrn:ir of the Mational University
YVHIBEpPCUTETY ufPimﬂ:ytl.ndlng

16-17 Gepesun 2023 p., M. Xapkie, . March 16-17, 2023, Kharkiv

MpopekTop 3 HAYKOBO-
negarorivydol podoTH
H®aY, npod.

Jasinyea4ka KatheqpM
KniHiynol hapmakonorii Ta
KNiHi4HOI thapmadii, npod.

KNIHIYHA ®APMALJISAI B YKPAIHI TA CBITI



MiHiCTepCTBD OXOPOHA ap,opea’q Y«pa'lﬂu
1 YHHH ¥ TET
Hadepgpa knidiuxoi ¢apuaxonoru
Ta KniHivHoT thapmauii

KNIHIYHA ®APMALIA
B YKPAIHI TA CBITI

(peccmpayiine noceidverna VeplHTE!
Ne 543 gid 19 2pyons 2022 p.)

scoyupam HayKxoso-npaKmuyHa
Internet-KoHPEPEHLIA 3 MIXHAPOOHOIO yyacmio,
30-piyIo 38CHYy8aHHA KaghedpU KITIHIYHOT HapMaNoNoiT

NMpUCERYeHa
KniHiYHOT ghapmayil Heéa)”

16-17 Gepe3Hn 2023 p.
M. Xapxis

Continuation of Appendix A

THE MINISTRY OF HEALTHCARE OF UKRAINE
NATIONAL UNIVERSITY OF PHARMACY
DEPARTMENT OF CLINICAL PHARMACOLOGY
AND CLINICAL PHARMACY

CLINICAL PHARMACY
IN UKRAINE AND THE WORLD

MATERIALS
of the All-Ulgainian scientific and practical Internet-conference
with dedicated to the 30th v
of the Dy of Clinical B logy and Clinical Pk
of the National University of Phammacy founding

March 16-17, 2023
Eharks

v

Registration certificate UkeISTED
No. 543 dated December 19, 2022

Eharkiv

2023

PERSPECTIVES OF SELECTIVE SEROTONIN REUPTAKE INHIBITOES
OFF-LABEL USES IN VARIOUS MEDICAL CONDITIONS TREATMENT
Zhulai T, Otrishko I, Berugla N, Almais 5.
chma]' Unnmo af Pharmacy
Eharkiv, Ukraine
tszhmlay 2910/ zmail com

Introduction. Antipsychotics are one of the leading off-label prescriptions.
Among them selective serotonin reuptzke mhibitors (SSRIs) are very versanle and
therefore widely prescribed Mozeover, SSRIs generally have a better safety profile
than other anhdepressants. Physictans are cerfamly allowed to prescuibe off-label
drugs according to the latest literature date and their knowledge and beliefs. For this
reason, the absence of specific (direct) indications should not be considered an
obstacle to specific therapy prescribing. The decision on which medicine to give 1= a
process that has to be done taking mto account all the potential risks and benefits for
the patient and has to be supported by the best available evidence. Thus, when it
comes to off label prescriptions, S5RIs are at the top of the list. It seemed mteresting
tous the cwrent state of selectrve sevotonin reuptake mhibators off-label nse.

Aim of the study. Conduct 2 review of S5RIz off-label presenibing, denafy the
most common medical conditions and S5RI evidence base for conditions treatment.
Umamlymslsnmnfﬂethﬁrahonwmknhmsmﬂ!mcmchmﬂlmd

| analysis of uze from the group of selective serotonin
reuptake inhibitorss.

Material: and method:. To review the evidence base for SSEL off-label
prescribing usmg data from The Mational Center for Biotechnology Information
(pubmed nebi nim nih gov) Thesazrchwnmmﬂdlmtnsmgﬂmkmmds selective
serotonin reuptake inhibitors, off-label uses
pmuxmg,mahm,endmcebue,andﬂ);&ammﬂ The following filiers were

137

and ci

SSRJshm-ebeanpuoposedzsapmnmlm:hnmsmEvﬁxumgdamdu:
such as food addiction, and aahng in the
context of the obesity epidemic, ially when combined with p ‘

SSkazyplayanmmmlemSARS-Covltmm(ﬂnm)_
However, to date, evidence has cnly come from in vitro studies or model systems
studies, and thus there is still no clinical data availzble to support such an effect.

Concluzions. S5RIs are widely presenbed drugs, mamly due to their off-label
use. Evidence for S5RIs ranges from migrzine prevention to hypersexuality. These
mﬂtsmgggtﬂmssﬂsmmrmely‘mhleandnm«ddmh‘nmmdumi
i by a general physician, often
mﬂ:mﬂnmdnslwscnnﬂﬁceudgnﬂeandlmﬁhﬂhmﬂhngﬂnnskofsldezﬂ‘eﬁsm
routine clinical practice. S5FIs are antid and therefore psychiatric drugs, it
muhmmmm:mawmmmmmm
to off-label indications.

mduchdmﬂmsemthﬁeeﬁx“txtaﬂamdetyp\s(boctsandbmmb,dhﬁﬂl
metz-analysis, randomized confrolled tral, review, and systematic review), and
publication date of 10 years.

Fesults and discussion. One of the off-label SSEI mdications 15 migrame
prophylaxis. 55FIs have not shown prommsing results compared to other
anfidepressants such as ficyclic antid (TCAs). Fluoxetine was the most

ly used SSRI in d .| lled trials. The Amerni Acad of
Mewrclogy/Amencan Headache Society recommends flucxetine with evidence base
level U (there is madequate or conflicting evidence to support or refute drug use).

Very little evidence has been provided that SSEI: are the best treatment for
body dysmorphic disorder, probably becanse they act on the obsessrve signs of body
i bic disorder (fuoxeti ifal and citalopram). ver,

mma,phnmmneduﬂswm'hmfwmm

]:)Emte Eencouwraging rEsult little emi-znce m:mms o d.ahe on SSRI
effectiveness in mmpulse-control disorder and
)Mmemakmﬂllargumpu]aunnsmneededboshedmhghrnnﬂns

topic.
Although TCAs have proven to be the most effectrve, SSRIs have shown
promising results in the treatment of imitable bowel myndrome with sizmificant

n nd ‘peychiatric

{ me and f 1 Despite ing results, data are still scarce and

require finther clinieal frials.
Ammberofauﬂ:mhm’eprmuilmpnﬂznrdahmﬂnuseufsmfnrﬂm

with level E evidence (fluoxetine,

1 _and' 3.3 — shredsof!\'lmﬁrlomgmng

SSRIs me, £ 1 atrali ital in the
of lation have been mﬂmhha:hm

Thmﬂofﬂ:eﬁmmdmmmudshm-amngsmaﬂvspanngsm

called d 1= to be wel i Based on the fact that randomized chmical trials
of dapoxetine are the largest, with up to 6,000 participants, dapoxetine should be
considered the best choice compared to other long-acting S3RIs such as paroxetine.
Off-label SSRI uses list is not limited to those mentiored above. MNumerous
litersture data bghlight the importance of SSRL: in the treatment of menopane kot
flaches. with the best evidence being for and
Tnals on the use of S5R1s imn the treatment of aufism spectrum disorders have been
meonchsive. Thmdﬁnfusngsﬂkﬁrthemimentofchmmtpnnopmup
and fl

new
line for the mam =y of post- 'strusd.lsoﬂhr

For these reasons, Sﬂhhmthmwopmdﬁrﬁemmnfm
mightmares mpauznisaﬂaa 1o event Megative

findings ha\'ﬂalsnlnmmpmadnnﬂmumnfparmhmmﬂmimmtaf
obstuctive sleep apnea. Although preliminary evidence for the use of SSRIs for
stroke recovery has been encouragmeg, recent results have not reperted strong
evidence. There 15 =till no consensus on the effectivensss of SSEL: i newo-
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