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ABSTRACT

Introduction: Depression, particularly medication-resistant depression, re-
mains a global challenge, and esketamine, an innovative treatment targeting the
glutamatergic system, offers a promising alternative for patients who do not re-
spond to traditional antidepressants.

Aim: The study aimed to evaluate the therapeutic potential of esketamine, espe-
cially for patients who did not respond to standard antidepressant therapy.

Material and methods: The sample consisted of 30 patients diagnosed with
medication-resistant depression, who were divided into 3 groups of 10 people
each, based on blood pressure fluctuations during treatment. The study was con-
ducted in Warsaw and Bytom (Poland), from July 9, 2024 to September 12, 2024
inclusive.

Results and discussion: The Montgomery-Asberg Depression Rating Sca-
le was used to assess therapy effectiveness, with blood pressure monitored for
cardiovascular reactions. Depression levels decreased over time. The 2nd gro-
up, starting with severe depression, showed the greatest improvement, reducing
depression by 29 points, reaching a mild form. The 1st and 3rd groups reduced
their depression by 16 and 18 points, respectively, reaching remission. During
the supportive phase, all groups remained stable with minor fluctuations.

Conclusions: Esketamine showed a rapid and effective impact on reducing
depressive symptoms. Blood pressure changes varied: the 1st group had stable
levels, the 2nd showed fluctuations, and the 3rd experienced sharp increases and
decreases, indicating individual responses to side effects. These findings highli-
ght esketamine’s effectiveness in treating severe depression but emphasize the
need for medical supervision due to blood pressure fluctuations.
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1. INTRODUCTION

The depression is the leading cause of disability in the world,
affecting about 5% of the adult population.! One of the main
challenges in treating depression is that approximately 30%
of patients with depression do not respond to standard anti-
depressant therapy. Esketamine, an intranasal medication ap-
proved by the Food and Drug Administration (FDA) in 2019,
has become an innovative way to treat patients with depres-
sion that does not respond to standard treatments. Esketa-
mine works on the glutamatergic system, unlike monoamine
antidepressants. Clinical studies have shown its rapid and
significant therapeutic effect, which can significantly reduce
the symptoms of depression.?

Cognitive behavioural therapy (CBT) is a popular treat-
ment that targets negative thinking and behaviour patterns
that cause depression.>”> CBT plus medication has been dem-
onstrated to help treatment-resistant depression patients.
Combining these therapies can improve treatment outcomes
by targeting the biochemical and cognitive-behavioural ele-
ments of depression that persist after medication. According
to Zakhour et al.,5 the integration of CBT with pharmaco-
therapy has yielded better results in patients suffering from
drug-resistant depression, leading to a reduction in depres-
sive symptoms and providing a wider range of coping mecha-
nisms. The effectiveness of CBT in this context lies in the
fact that it provides patients with tools to overcome persistent
psychological stress and cognitive distortions, which can help
increase their resistance to pharmacological treatment. CBT
promotes a sense of agency and self-efficacy, which can be es-
pecially helpful for those who feel trapped by their condition
after repeated failures of pharmacological treatment. Rodri-
gues et al.” determined that an 8-week online CBT program
significantly reduced depressive symptoms in individuals
with medication-resistant depression, offering a feasible and
accessible option, especially for those who may not respond
well to pharmacotherapy.

Bennabi et al.,? studied methods such as electroconvulsive
therapy, transcranial magnetic stimulation and vagus nerve
stimulation continue to be used, especially for patients who do
not respond to several types of drug therapy. These treatments
work for severe drug-resistant depression by targeting mood-
regulating brain circuitry. Kaur and Sanches,’ discussed in-
novative experimental treatments for resistant depression,
including systems biology-based approaches. Patients who
don't respond to antidepressants may benefit from ketamine
therapy. Their conclusion is that innovative therapeutic tech-
niques may be more beneficial for specific subgroups of resist-
ant depression patients, especially when biological factors are
implicated. Halaris et al.’® analysed the problems of treating
depression that are not amenable to standard therapies. Inno-
vative approaches, such as ketamine and transcranial magnet-
ic stimulation (rTMS), which have shown positive results in
severe cases of depression, were addressed. Researchers dem-
onstrated that traditional treatments can be complemented by
new technologies (TMS, ketamine) that demonstrate effec-
tiveness for patients with drug resistance.

Major depressive disorder (MDD) is a prevalent mental
condition that causes persistent sorrow, poor energy, loss of
interest in activities, and cognitive impairment, including
trouble concentrating or making decisions.!'"!* These symp-
toms endure at least 2 weeks and impair daily life. Biologi-
cal, psychological, and social factors cause this syndrome.
Brain chemical imbalances such as serotonin, norepineph-
rine, and dopamine, along with neural circuit alterations,
particularly in the mood, cognitive, and behaviour domains,
are associated with depression.'*' Trauma, loss, and pro-
longed stress can also cause depression. Depression affects
5% of adults worldwide, or 280 million.!” Females have a
higher frequency due to biological, psychological, and so-
cial factors. Hormonal changes during menstruation, preg-
nancy, postpartum, and menopause are important biological
factors. These alterations can impact mood and cause de-
pression. The mix of job and household duties, gender dis-
crimination, and social pressure can increase stress among
women. Depression increases suicide risk and is linked to
cardiovascular disease and diabetes.!®-

Depression causes continuous unhappiness, pessimism,
and apathy towards daily tasks.”? The diagnosis requires
at least 2 weeks of symptoms. Depressed people experi-
ence weariness, irritation, sleep difficulties, and suicidal
thoughts. Causes include biological, psychological, and
environmental aspects.”® Depression disrupts daily life and
alters brain structure and function. This condition is associ-
ated with abnormalities in the frontal, temporal, and limbic
lobes, according to neuroimaging.?** Treatment-resistant
depression is a subtype of MDD in which patients do not
respond adequately to at least 2 different types of antide-
pressants prescribed at the appropriate dose and duration.?
Drug-resistant depression is associated with increased mor-
bidity, comorbidities, and increased healthcare costs. It
affects about 20%—40% of patients with MMD and is asso-
ciated with poor response to pharmacological and non-phar-
macological interventions.” There are several definitions
of medication-resistant depression, but the most common
one involves the absence of a response to at least 2 trials
of antidepressants from different classes. Lack of treatment
response in medication-resistant depression can be due to
various factors, such as treatment adherence, comorbid con-
ditions, and biological or genetic factors.?

Treatment-resistant depression is commonly character-
ised as a situation in which a MDD patient does not react to
at least two antidepressants in suitable doses and for a suffi-
cient time (6-8 weeks).>* A more comprehensive approach to
treating treatment-resistant depression is becoming appar-
ent. This occurs when a MDD patient does not improve af-
ter 2 acceptable antidepressant courses in proper doses and
duration. This mental condition raises the risk of chronic
diseases and suicide, requiring more extensive treatment.”
The drug-resistant depression occurs when a depressed
patient does not respond to normal antidepressant medi-
cation. It is commonly described as the lack of clinically
significant improvement despite prescribing at least two
antidepressants of different classes at a sufficient dose and
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period. Biological, genetic, psychological, and other factors
can cause therapy-resistant depression. Alternative or com-
bined therapies are needed to treat this disease.

2. AIM

Many researchers have examined drug-resistant depression
treatments, but few have used esketamine, necessitating this
study. Esketamine was tested for its effects on blood pres-
sure and depression symptoms in drug-resistant depression.
To achieve this goal, the following research objectives were
set: to characterise depression and drug-resistant depres-
sion, to analyse esketamine's mechanism of action and main
side effects, to analyse clinical trials evaluating its efficacy
in psychiatric treatment, and to empirically investigate its
effect on patients' depression and blood pressure.

3. MATERIAL AND METHODS

Esketamine's pharmacological characteristics and central
nervous system receptor interactions were examined to de-
termine its mechanism of action. Esketamine was tested
specifically on N-methyl-D-aspartate (NMDA) receptors,
which regulate glutamate neurotransmission. Studies show-
ing how these pathways reduce depressive symptoms rapid-
ly in drug-resistant depression patients were also examined.
Clinical investigations addressing the short- and long-term
effects of esketamine, including mood changes and side
effects, were also reviewed. Side effects were examined to
determine how the medicine works and how it treats de-
pression that doesn't respond to other drugs. This was done
to determine which patient reactions are normal and short-
term and which are active ingredient-specific and require
medical attention. Reviewing similar research on pharma-
cological efficacy helped determine the relevance and need
for the current study.

The 2nd stage involved choosing study tools and quali-
fying respondents. The Montgomery-Asberg Depression
Rating Scale (MADRS) assessed respondents' depression dy-
namics during therapy.®® This methodology includes 10 as-
sessment statements: visible signs of depression, subjectively
expressed depression, internal tension, poor sleep quality, ap-
petite changes, difficulty concentrating, decreased work mo-
tivation, emotional sensitivity loss, pessimism, and suicidal
ideation. The interviewer rates each remark from 1 to 6 dur-
ing a direct chat with the patient. The maximum score for
this questionnaire is 60 points, thus grading is: 0-15 points
— no symptoms of depression, 16-25 points — mild depres-
sion, 26-30 points — moderate depression, and more than
30 points — severe depression. This survey was done before
esketamine administration, and then every 7 days during
the 4-week induction phase. We measured weekly during the
4-week maintenance period. Esketamine was increased in
dose and frequency based on MADRS scores. It was given
twice a week during the induction phase, once a week at the

doctor's advised dose during maintenance, and once a week
or every two weeks starting in week 9, depending on the doc-
tor's recommendation. Esketamine was administered twice a
week during the induction phase, which lasted 4 weeks; once
a week during the maintenance phase, which lasted 4 weeks;
and once a week or every 2 weeks after the 9th week. Another
method was to test blood pressure (BP) to determine if the
medicine affected this indication. Induction blood pressure
was checked every 2 to 5 days, and maintenance blood pres-
sure was measured every 7 days. A doctor used an automated
tonometer to check each patient.

The next step was to select respondents. The criteria
were as follows: a diagnosis of medication-resistant depres-
sion, not using other treatments or medications to test the
effectiveness of this treatment, being between the ages of 18
and 60, and living in Warsaw and Bytom (Poland). All par-
ticipants who met the above criteria were tested with the
MADRS to assess their baseline depression. The total sam-
ple size was 30 people, ranging in age from 20 to 56 years.
All respondents agreed in writing to participate in this treat-
ment, they and were familiarised with the treatment plan.
For ethical reasons, this consent guaranteed the complete
anonymity of both the participants and the institution
where the study took place.

4. RESULTS

The study on treatment discontinuation showed that esket-
amine had a significant advantage in prolonging the time to
relapse compared to placebo. However, the level of evidence
for long-term effectiveness is low, as some studies have a
medium to high risk of bias. These results indicate that al-
though esketamine has the potential to be a fast-acting treat-
ment for treatment-resistant depression, its long-term effi-
cacy remains poorly understood. The main positive aspect
of esketamine is its rapid onset of antidepressant action,
which can be critical for patients with severe depression
who need a rapid response to treatment. However, the re-
sults of long-term treatment remain preliminary, and more
research is needed to confirm its effectiveness in the long
term. Table 1 shows the average values of the respondents’
initial assessments of depression.

The results indicate that all 3 groups with a score of more
than 30 points have a severe form of depression. It is worth
noting that Group 1 and Group 3 have the same average score
and are the closest to the moderate depression score, while
Group 2 had a significantly higher average score of 51 points,
which corresponds to a more pronounced level of depression

Table 1. Initial average MADRS scores for the 3 groups.

Group MADRS result

Group 1 31
Group 2 51
Group 3 32

Source: compiled by the authors.
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Table 2. Dosing of esketamine (in mg) during the induction phase for the 3 groups.

Group 9 July 11 July 16 July 18 July 23 July 25 July 30 July 1 August
Group 1 56 56 56 56 56 84 84
Group 2 56 56 84 84 84 84 84
Group 3 56 56 56 84 84 84 84
Table 3. Blood pressure levels (in mm Hg) during the induction phase in 3 groups.
Group 9 July 11 July 16 July 18 July 23 July 25 July 30 July
Group 1 130/80 130/80 125/83 117/85 128/73 130/23 128/72
Group 2 135/80 111/69 126/78 131/89 112/74 120/70 141/87
Group 3 140/90 130/80 115/77 132/80 139/94 144/89 147/85
Table 4. Changes in MADRS (in points) during the induction phase in 3 groups.
Group 9 July 16 July 23 July 30 July 1 August
Group 1 31 23 17 15 15
Group 2 51 51 38 22 22
Group 3 32 24 22 20 14

among respondents in this group. The difference in baseline
scores between the groups suggests that the Group 2 was in a
more severe condition at baseline, which may affect the dy-
namics of changes in depression levels because of treatment.
Table 2 provides information on the dosage of esketamine
prescribed by a doctor for each of the groups of respondents
during the induction phase of therapy. The body forms its in-
itial response to therapeutic intervention during this crucial
stage of treatment. The appropriate dosage was determined
by the physician based on baseline depression, blood pres-
sure, age, and other clinical characteristics of the patients to
ensure an individualised approach to treatment.

The distribution of dosages by date was used to track the
escalation of therapy. In the Group 1, the dosage remained
at 56 mg for the first 6 sessions, and from July 30 it increased
to 84 mg. This indicates a stable initial condition of patients
in this group and gradual adaptation to the drug before in-
creasing the dosage. In the Group 2, a more aggressive dose
increase was observed, namely, at the 3rd session (July 16),
the dosage increased to 84 mg and remained so until the
end of the induction phase. This indicates that the patients
in this group had more severe symptoms of depression and
required a faster increase in dosage, which may also be since
Group 2 had much higher initial MADRS scores than the
other 2, which was the impetus for increasing the dose of
esketamine as quickly as possible to improve the respond-
ents’ condition. The Group 3 started out on the same dose
as the first two, but on July 23, they were given an increased
dose of 84 mg, the same as the Group 2. This shows that
they need more intensive therapy in later stages, which
could be because their depressive disorder was getting worse
or not getting better enough, as measured by the MADRS,
and their blood pressure was going up and down. Thus, the
dosage regimen in each group demonstrates a differenti-

ated approach to treatment, depending on the patient’s ini-
tial parameters and clinical dynamics during therapy. The
blood pressure monitoring during the induction phase was
essential to determine the effect of esketamine on the car-
diovascular system and to monitor the physical condition of
patients. The data obtained by measuring patients every 2
and 5 days are shown in Table 3.

The Group 1 had stable blood pressure throughout ob-
servation. Small alterations within the usual range may in-
dicate that these people handled esketamine well and that
it didn't affect their cardiovascular systems. Systolic and
diastolic pressure fluctuated sharply in the other group, es-
pecially the second. The patient's blood pressure fluctuated,
which may reflect esketamine reactivity or other haemody-
namic variables. Such instability requires close monitoring
and therapeutic changes for this population. In the Group 3,
blood pressure spiked and then dropped. Esketamine may
cause these alterations due to an acute cardiovascular reac-
tion, a cumulative effect, or other patient-specific causes.
The total research demonstrates that esketamine respon-
siveness differs by patient category. The Group 1 has stable
blood pressure; however, the 2nd and 3rd groups fluctuate,
which can impair patient health and therapy. This highlights
the need for specific therapy and cardiovascular monitoring
during esketamine administration. Due to its drug resist-
ance, it was required to document changes in respondents'
subjective well-being during the induction phase to assess
if esketamine reduces depressive symptoms. Thus, patients'
symptoms were examined weekly using the MADRS. Table
4 shows survey results.

During the induction phase, all 3 groups showed a de-
crease in MADRS scores, indicating a reduction in depres-
sion symptoms. In the Group 1, there was a gradual decrease
in the level of depressive symptoms, followed by stabilisa-
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Table 5. Changes in blood pressure (in mm Hg) for the 3 groups during the maintenance phase.

Group 6 August 13 August 20 August 29 August S September 12 September
Group 1 130/87 120/13 116/84 130/80 128/77 -
Group 2 149/87 136/79 136/95 120/80 129/86 -
Group 3 140/86 126/75 130/90 140/80 118/88 120/80

Table 6. Changes in MADRS (in points) during the maintenance phase in 3 groups.

Group 6 August 13 August 20 August 29 August S September 12 September
Group 1 17 16 15 15 -
Group 2 22 18 22 20 -
Group 3 14 14 14 14 14

tion. The Group 2, starting with the highest depression
scores, initially showed no changes, but after the second
assessment, there was a significant improvement, which
subsequently stabilised. The Group 3 was characterised
by a steady decrease in symptoms throughout the period,
reaching the lowest final values among all groups. After 4
weeks of the induction phase, the patients moved on to the
maintenance phase. Firstly, it is worth noting that the dos-
age of esketamine stabilised after this phase and amounted
to 84 mg for each group. This may indicate that all groups
reached a stable state or response to treatment during this
period. Compared to the previous period, there were sig-
nificant changes in the amount of esketamine dosage. Previ-
ously, the groups started with a lower dose and moved to a
higher dose at different times. The Group 2 increased the
dose earlier than the others, followed by the Group 3, and
the Group 1 was the last to increase the dose. This staggered
approach could be used to assess the tolerability or effective-
ness of different doses. Currently, all groups are receiving
a consistently higher dose, indicating successful adaptation
to this dose level. The homogeneity of the parameters be-
tween the groups indicates stabilisation of the treatment re-
sponse after dose adjustment. There were also some changes
in blood pressure fluctuations compared to the induction
phase (Table 5).

The Group 1 had consistent blood pressure measure-
ments throughout the observation period, with modest
swings within normal physiological limits. New data show
this stability pattern continues. This group's blood pres-
sure remained steady despite slight variations, demonstrat-
ing good esketamine tolerance and minimal cardiovascular
effects. These patients had no significant blood pressure
side effects from esketamine medication. The Group 2 had
known systolic and diastolic blood pressure oscillations
with abrupt spikes and drops. New data showed a continu-
ance of this tendency, suggesting esketamine's sustained
effect or other variables. These patients continued to have
unstable blood pressure readings, highlighting the necessity
for regular and careful monitoring and therapeutic modifi-
cations to avoid major cardiovascular consequences. In the
3rd group, blood pressure spiked and dropped, indicating

unstable haemodynamics. The new data showed that this
group's blood pressure grew more constant and less fluctuat-
ing. The cardiovascular system may be adapting to esketa-
mine medication. All treatment focused on detecting the
biggest changes, especially in depression (Table 6).

The final results show that each of the study groups
made a lot of progress, which shows that esketamine is very
good at treating depression that doesn't respond to other
medications. The Group 2 showed the most significant im-
provement, with a 31-point reduction in scores, allowing pa-
tients to move from severe to mild depression. Although the
results in the other 2 groups were not as large, they are still
significant. In particular, the Group 1 showed a 16-point de-
crease, which led to the complete disappearance of depres-
sion symptoms in this phase of the study. A similar result
was recorded in the 3rd group, where the decrease was 18
points, also reaching the level of no symptoms of depres-
sion on the MADRS scale. The study demonstrated signifi-
cant improvements in depression symptoms across all three
groups following esketamine treatment, as evidenced by
decreases in MADRS scores. Group 2, which started with
the highest depression scores, showed the most substantial
reduction, moving from severe to mild depression. Groups
1 and 3 also exhibited notable improvements, with Group
1 achieving complete symptom remission by the end of the
maintenance phase. Blood pressure monitoring revealed
stable readings in Group 1, while Groups 2 and 3 experi-
enced fluctuations, highlighting the need for individualized
monitoring and potential therapy adjustments. Overall, the
results underscore the efficacy of esketamine in managing
treatment-resistant depression, with all groups responding
positively to the treatment regimen.

5. DISCUSSION

Esketamine and racemic ketamine were examined in treat-
ment-resistant depression by Correia-Melo et al.3! Partici-
pants received esketamine or ketamine. Both medications
performed similarly. Esketamine remitted depression 24 h
after injection in 29.4% of patients, compared to 24.1% in
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the ketamine group. MADRS ratings dropped significantly
in both groups. Esketamine was as effective as ketamine,
researchers found. Even while both medicines behaved
similarly, esketamine may have fewer mental negative ef-
fects than the Renantiomer. Esketamine is safer when used
regularly, making it better for resistant depression. Esketa-
mine is a ketamine isomer used to treat depression that re-
sists other medications and anaesthetics. NMDA receptor
antagonists influence brain glutamate transmission. Regu-
lar ketamine can be used in lesser doses, but esketamine
is stronger. It modulates NMDA receptors to re-establish
brain neuronal connections that reduce depressive symp-
toms. A nasal spray of esketamine has a faster therapeutic
effect than other methods. It works well for severe depres-
sion when other antidepressants fail.

Di Vincenzo et al.? and Krystal et al.>* noted that esket-
amine, the S-enantiomer of ketamine, has a clear effect,
primarily targeting the glutamatergic system. It acts as a
non-competitive NMDA receptor antagonist, leading to a
cascade of effects that enhance synaptic plasticity and neu-
rogenesis and provide a rapid antidepressant effect. After in-
hibiting NMDA receptors, esketamine increases the activa-
tion of a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid receptors, which triggers subsequent signalling path-
ways, including the release of brain-derived neurotrophic
factor, critical for promoting synaptic plasticity and stabil-
ity in mood-regulating brain regions such as the prefrontal
cortex. These studies demonstrate its ability to significantly
improve the condition of patients who have not previously
responded to traditional antidepressants. In addition, esket-
amine has shown potential benefits for patients with major
depressive disorder with acute suicidal thoughts and behav-
iour, making it an important tool in crisis therapy. The drug
is administered intranasally, which ensures a rapid onset of
action but at the same time requires medical monitoring to
manage side effects such as dissociation, dizziness, nausea,
and increased blood pressure.

Respiratory disturbances may occur in patients with
concomitant respiratory diseases; therefore, it is impor-
tant to consider this factor before prescribing the drug. Al-
though such reactions are rare, they require close medical
supervision. As for more serious side effects, they are much
less common than the above. Zaki et al.,* who determined
that the short-term side effects mentioned above were short-
lived, while the more serious ones included the most com-
mon one — the worsening of depression. Other serious side
effects were less common, with some patients discontinu-
ing the study due to side effects, most commonly worsening
depression, increased blood pressure, dissociation, anxiety,
mania, fatigue, and suicidal ideation. In general, the safety
of esketamine is quite high when used correctly, but it is
necessary to address the individual risks for each patient.®

Khorassani and Talreja® analysed the use of intranasal
esketamine as an innovative treatment for drug-resistant
depression. Esketamine is used as an adjunct to oral antide-
pressants. Patients receive the drug under medical supervi-
sion and are monitored for 2 h after administration to pre-

vent adverse reactions. In this case, esketamine has shown
a rapid reduction in the symptoms of depression in patients
who have not responded to traditional treatments. Side ef-
fects, such as dizziness and dissociation, usually occur im-
mediately after ingestion and disappear within a few hours.
The researchers note that intranasal esketamine is a promis-
ing option for rapid relief of depression symptoms, although
its use requires careful monitoring. These findings are con-
sistent with the current study, although it is worth noting
that patients’ responses to the drug are highly variable and
individual, making monitoring, especially during the first
weeks of taking new medications, a necessary measure.
Esketamine was chosen as the most relevant and effective
drug for the current study due to its novelty and versatility
in the treatment of drug-resistant depression.**’ Swainson
et al.® covered the main aspects of the use of esketamine
for the treatment of depression resistant to medication.
The main objective was to assess the efficacy and safety of
esketamine as a new therapeutic option for patients that
have failed other traditional antidepressants. The authors of
the study focused on the key pharmacological properties of
esketamine, its mechanism of action, and the main clinical
trials conducted in this regard.

Fedgchin et al.* evaluated the efficacy and safety of intra-
nasal esketamine in patients with drug-resistant depression.
Patients received esketamine or a placebo in combination
with a new antidepressant. Esketamine showed a signifi-
cant reduction in depression symptoms on the MADRS
scale as early as day 28 of treatment. Side effects included
nausea, dissociation, and dizziness, but their intensity was
moderate, and they disappeared within a few hours of tak-
ing the drug. The authors concluded that esketamine shows
encouraging results as a fast-acting antidepressant for pa-
tients with treatment-resistant depression, although ques-
tions about safety and duration of effect remain. Overall,
this study confirms the effectiveness of esketamine in the
treatment of drug-resistant depression, although symptoms
decreased more slowly than in the current study.

As noted by Kaur et al.,* one of the key findings of the
review is that esketamine acts very quickly compared to tra-
ditional antidepressants, which may take several weeks to
achieve a clinical effect. Patients with medication-resistant
depression who had not responded to other treatments expe-
rienced significant improvements in symptoms within hours
or days of starting esketamine treatment. This is especially
important for patients with severe depression, as a rapid re-
duction in depression symptoms, such as suicidal thoughts
or emotional instability, can be vital. The most common of
these were dizziness, headache, high blood pressure, and dis-
sociative states. These effects usually occur immediately after
administration of the drug and do not last long. However, the
authors note that safety precautions should be taken when
administering the drug and that the patient should be moni-
tored for at least 2 h after administration.

Smith-Apeldoorn et al.* tested low-dose oral esketamine
in chronic and severe medication-resistant depression pa-
tients. The trial gave 7 individuals 1.25 mg/kg esketamine
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daily for 3 weeks. The Hamilton Depression Rating Scale
(HDRS) was used to measure findings. The average HRSD
score was 23.6 before therapy and 19.7 after 3 weeks, a 16.5%
drop. 3 participants' HRSD scores dropped over the clini-
cally relevant level (8 points), however only 2 responded
partially to treatment. No subjects obtained complete remis-
sion, i.e., a fall in HRSD scores to a level without substantial
depressive symptoms. Psychotomimetic occurrences domi-
nated moderate adverse reactions in the research, which had
no significant adverse events. Oral esketamine is safe for
drug-resistant depression, although its efficacy is limited,
especially in chronic disease patients. The prior study in-
cluded only 7 individuals, which limits its validity for gen-
eral conclusions. The current study comprised 30 depressed
people of various levels. Lower-depressed participants' rat-
ings dropped from 31 to 23 and 32 to 24 in the 1st week, but
those with severe depression (51) took 2 weeks to decline to
38. This shows that esketamine's mode of action is varied
but effective.

Singh et al.*? compared intravenous ketamine (0.5 mg/kg)
and nasal esketamine (56 mg or 84 mg) for drug-resistant de-
pression. The clinical trial comprised 62 adult patients who
got up to 8 esketamine or 6 ketamine treatments. The 16-
item self-rating scale of the Quick Inventory of Depressive
Symptoms (QIDS-SR) examined depressive symptoms be-
fore and 24 h after treatment. Remission rates were identical
comparing the two groups, indicating that both approaches
had similar possibilities of reducing or eliminating depres-
sion symptoms. Compared to nasal esketamine, intravenous
ketamine caused faster remission and required fewer treat-
ments. Even after controlling for age, gender, and beginning
depression, this impact persisted. Unlike the current study,
this one examined depression symptoms using a self-rating
scale (QIDS-SR), which can introduce subjective bias. Pa-
tients may overestimate or underestimate symptoms, affect-
ing study outcomes. The present study used MADRS, where
the patient's doctor assessed depression, which yielded more
objective results. Consider the short- and long-term negative
effects of ketamine before using it. Hallucinations, disso-
ciation, agitation, and decreased mind control are common
short-term psychiatric and psychotomimetic symptoms. In
this trial, esketamine had no negative effects, suggesting it is
more adaptive and less likely to harm patients.

Based on an analysis of studies on this topic by other
authors, it is worth noting that the current study selected
esketamine as the optimal treatment for drug-resistant de-
pression, given its rapid efficacy, convenient form of admin-
istration, and better safety profile compared to other drugs.
Esketamine demonstrated a significant reduction in depres-
sion symptoms in the early stages of treatment, although
individual patient responses varied. One of the advantages
of the drug is its rapid action, which is especially important
for patients with severe depression. However, given the pos-
sible side effects noted by most researchers, such as changes
in blood pressure and dissociation, careful monitoring of
patients during therapy remains an important aspect.

6. CONCLUSIONS

(1) The study found esketamine effective and safe for treating
drug-resistant depression. Esketamine dramatically reduced
depression in patients who did not react to conventional an-
tidepressants, as shown by MADRS scores. All three groups
improved, but the 2nd group, with the highest baseline de-
pression, improved the most. Esketamine reduced MADRS
depression symptoms by 16—31 points. Many patients went
from severe to moderate or mild depression. The study also
found that some patients improved quickly, while others
needed prolonged treatment to stabilise.

(2) The main side effects were fluctuations in blood pressure,
which was the focus of the current study. The 2nd and 3rd
groups of patients showed significant fluctuations in blood
pressure, while the 1st group was stable in both the induc-
tion and maintenance phases, highlighting the need for
careful monitoring during esketamine treatment, especial-
ly for patients at increased risk of cardiovascular disease.

(3) Important limitations of the study are the small sample
size (30 people) and the short period of follow-up after
completion of therapy, which cannot be used to draw
definitive conclusions about the long-term effective-
ness of esketamine. Further research should focus on
the long-term evaluation of the efficacy of esketamine
and the study of its mechanisms of action in different
patient groups, and the combination of esketamine with
other therapeutic methods and classical antidepressants
should be investigated to improve the results of treat-
ment of drug-resistant depression.
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