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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Post-COVID syndrome has emerged as
a major global health issue characterized by long-lasting
psychoneurological symptoms, including cognitive impairment,
anxiety, depression, sleep disturbances, and fatigue. These
symptoms can persist regardless of the severity of the initial
SARS-CoV-2 infection and often result in long-term functional
limitations. The purpose of this review was to summarize current
evidence on psychoneurological therapeutic approaches used
to manage post-COVID syndrome and evaluate their clinical
effectiveness.

Methods: A structured literature review was conducted using
PubMed, Scopus, MEDLINE, and Google Scholar. Eligible
studies included randomized controlled trials, observational
studies, and clinical reports published up to 2024 that examined
pharmacological, psychotherapeutic, physical, complementary,
or neuromodulation-based treatments for adults with persistent
psychoneurological symptoms after COVID-19. The review
followed standard ethical practices for narrative reviews; no
new human or animal data were collected, and therefore ethical
approval or CTRI registration was not required. Findings were
synthesized narratively by therapy category.

Results: The review identified consistent evidence supporting
the efficacy of multiple therapeutic modalities. Pharmacological
agents including SSRIs, SNRIs, anxiolytics, and nootropics
reduced anxiety, depression, and cognitive dysfunction.
Psychotherapeutic methods such as cognitive behavioral
therapy, psychodynamic therapy, and mindfulness-based
interventions improved emotional regulation and coping.
Physical rehabilitation, acrobic exercise, and breathing practices
enhanced endurance and reduced fatigue. Complementary
approaches (e.g., acupuncture, massage) provided additional
symptom relief. Neuromodulation techniques, including
transcranial magnetic stimulation and electroconvulsive therapy,
demonstrated benefits in treatment-resistant cases.

Conclusion: Psychoneurological therapy for post-COVID
syndrome requires a multimodal approach that integrates
pharmacological, psychological, physical, and neuromodulatory
interventions. Current evidence suggests that individualized,
combined strategies are most effective for improving cognitive,
emotional, and functional outcomes. Further research is
needed to optimize treatment protocols and evaluate long-term
effectiveness.

Key words. Nonsteroidal anti-inflammatory drugs, cognitive
behavioral therapy, social rehabilitation, cognitive function,
psycho-emotional state.

Introduction.

The coronavirus that emerged in 2019 (COVID-19) led to a
significant rise in global morbidity and mortality. Among the
many who recovered from COVID-19, the phenomenon of
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post-COVID syndrome, or long COVID, attracted the attention
of researchers. The medical community noticed early in the
pandemic that many patients experienced persistent symptoms
for months after recovery. These manifestations affect a wide
range of bodily systems, including physical, cognitive, psycho-
emotional, and neurological domains, making post-COVID
syndrome a major healthcare challenge [1].

This review explores current perspectives on post-COVID
syndrome, including its epidemiology, pathogenesis, and
clinical presentation in adults. It also analyzes key therapeutic
approaches and their effectiveness. Shortness of breath, chronic
cough, and fatigue are most common during the first six months
after infection, but cognitive impairments and psychological
symptoms may last much longer. Although various hypotheses
about the mechanisms behind these symptoms have been
proposed, they remain unconfirmed [2].

Post-COVID syndrome has gained particular relevance due
to the growing number of recovered patients. According to the
World Health Organization (WHO), by the end of 2023, over
500 million people worldwide had contracted COVID-19, with
a significant portion developing long-term effects. Research
shows that psychoneurological symptoms can occur not only in
patients with severe COVID-19 but also in those with mild or
asymptomatic cases, suggesting that anyone infected could be
affected [3].

The most complex manifestations of post-COVID syndrome
are its psychoneurological aspects. These include cognitive
disorders, such as impaired memory and concentration, as well
as emotional disturbances like depression, anxiety, and post-
traumatic stress disorder (PTSD). These symptoms can severely
reduce patients' quality of life and lead to prolonged disability,
emphasizing the need for effective psychoneurological treatment
methods [4].

In recent years, it has become clear that COVID-19
significantly impacts the central and peripheral nervous systems,
leading to various neurological and psychiatric complications.
Given the global scale of the pandemic and its serious health
consequences, studying post-COVID syndrome—particularly
its psychoneurological dimensions—is critical for understanding
its mechanisms and developing effective treatments [5].

However, despite extensive research, none of the proposed
hypotheses has been fully confirmed, highlighting the need for
further investigation [6].

Methods.

This article presents a systematic literature review aimed at
evaluating the effectiveness of various psychoneurological
therapies for post-COVID syndrome. A  structured
search strategy was developed to identify peer-reviewed
publications and clinical studies related to pharmacological,
psychotherapeutic, physical, alternative, and neuromodulatory
treatment approaches.
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The literature search was conducted across multiple electronic
databases, including PubMed, Scopus, MEDLINE, and
Google Scholar, with additional reference tracking to ensure
comprehensiveness. Keywords used for the search included
combinations of the following terms: post-COVID syndrome,
long COVID, neuropsychiatric symptoms, psychoneurological
therapy, antidepressants, cognitive behavioral therapy,
physiotherapy, mindfulness, acupuncture, transcranial magnetic
stimulation, and social rehabilitation.

Publications up to 2024 were considered for inclusion.
Studies focusing on adult populations and reporting data on the
therapeutic impact on cognitive, emotional, and neurological
outcomes were prioritized. Both randomized controlled trials
and observational studies were included. The collected data
were synthesized in a narrative format and categorized by
therapy type.

The results were analyzed to identify prevailing trends in
treatment efficacy, highlight promising multi-modal approaches,
and assess the influence of comorbidities on treatment outcomes.
Based on the findings, recommendations for future research and
clinical practice were formulated.

Epidemiology and Pathogenesis: Prevalence and Mech-
anisms of Development.

Post-COVID syndrome presents a serious medical and social
challenge. Its prevalence varies depending on region, population,
and research methodology, but the overall trend indicates
that it is widespread among people who have recovered from
COVID-19 [7].

According to various studies, post-COVID syndrome develops
in a significant number of individuals who have had COVID-19.
On average, 10% to 30% of such patients report symptoms that
persist for several months after recovery. Research conducted
across different countries has shown that even those who
experienced mild forms of the infection may face long-term
consequences, including psychoneurological disorders. At
the same time, patients who suffered more severe illness and
required hospitalization or intensive care are more likely to
develop post-COVID syndrome, with reported rates as high as
50-60% [7].

As the number of recovered patients grows, the scale of the
problem becomes increasingly apparent. Globally, according
to estimates by the World Health Organization (WHO), more
than 65 million people may have experienced post-COVID
syndrome by 2024, significantly impacting healthcare systems
and society at large. The prevalence of this syndrome depends
on age, gender, comorbidities, and the severity of the COVID-19
infection. Women, particularly between the ages of 30 and 60,
are more frequently affected, which may be due to gender
differences in immune response as well as psychosocial factors
[1,7].

Pathogenesis of post-COVID syndrome:

Understanding the mechanisms of post-COVID syndrome
remains a central focus of scientific investigation, as the full
pathogenesis is not yet clearly understood. Several hypotheses
have been proposed to explain how long-term symptoms
develop after SARS-CoV-2 infection:
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1. Direct viral damage to the nervous system: SARS-CoV-2
is capable of penetrating the nervous system, causing direct
damage to neurons and other cells. The virus may access the
central nervous system (CNS) through the olfactory epithelium
and olfactory bulbs, which partly explains the frequent loss
of smell and taste in COVID-19 patients. However, this is
only one aspect. The virus also affects blood vessels, leading
to endothelial inflammation, microthrombosis, and ischemic
brain damage. These processes may underlie the cognitive and
psychoneurological symptoms seen in post-COVID patients [8].

2. Immune dysfunction and autoimmune responses:
COVID-19 infection can disrupt normal immune function,
triggering autoimmune reactions where the immune system
begins attacking the body's own tissues, including the nervous
system. Elevated levels of cytokines and other inflammatory
mediators in severe cases contribute to neuroinflammation and
long-term neural damage. Furthermore, the immune system may
continue to attack residual viral antigens, resulting in chronic
inflammation and worsening of the patient’s condition [8].

3. Mitochondrial dysfunction and oxidative stress: SARS-
CoV-2 may induce mitochondrial dysfunction, disrupting
cellular energy metabolism and increasing oxidative stress [8].
These processes likely play a key role in the fatigue, weakness,
and cognitive impairments frequently reported by post-COVID
patients. As mitochondria are critical energy providers—
especially for nerve cells—their dysfunction can result in a wide
range of psychoneurological symptoms [8].

4. Vascular disturbances and hypoxia: COVID-19 is often
associated with microcirculatory dysfunction and hypoxia,
which can have long-term effects on the nervous system [8]. The
virus may cause endothelial dysfunction, leading to damage in
small blood vessels and impaired cerebral blood flow. Hypoxia
and ischemia can result in cognitive disorders, headaches, and
other neurological symptoms. Moreover, hypoxia can intensify
inflammatory processes, exacerbating nerve tissue damage and
contributing to post-COVID syndrome [9].

5. Dysregulation of the hypothalamic-pituitary-adrenal
(HPA) axis: COVID-19 may impair the regulation of the HPA
axis, causing imbalances in stress hormones such as cortisol.
This dysregulation may lead to chronic fatigue, depression, and
anxiety disorders, all commonly seen in post-COVID patients.8
Sleep disturbances, including insomnia, may also result from
HPA axis dysfunction, further worsening patients' overall health
and hindering recovery [10].

6. Psychosocial factors: The COVID-19 pandemic has
had a profound effect on mental health, leading to stress,
anxiety, depression, and post-traumatic stress disorder.
These psychosocial stressors can amplify symptoms of post-
COVID syndrome, particularly in individuals predisposed to
psychoneurological conditions [8]. Social isolation, economic
hardship, and uncertainty about the future may also contribute
to the development of neuropsychological disorders in affected
individuals [11].

Clinical Manifestations: Neurological and Psychoneu-
rological Symptoms.

Post-COVID syndrome (PCS) is characterized by persistent
symptoms that continue beyond the acute phase of COVID-19.



Among the most common—and often underestimated—clinical
manifestations of PCS are neurological and psychoneurological
symptoms. These manifestations vary in intensity and can
significantly impair patients' quality of life.

Neurological Symptoms of Post-COVID Syndrome:
Cognitive Impairment (“Brain Fog”):

One of the most prevalent and disabling symptoms of post-
COVID syndrome is cognitive impairment, often described
by patients as “brain fog.” This phenomenon encompasses a
broad range of cognitive dysfunctions, including difficulties
with concentration, memory decline, slowed thinking, and
problems with decision-making [9]. Patients frequently report
an inability to focus on daily tasks, poor retention of new
information, forgetfulness, and an overall sense of cognitive
fatigue. The underlying mechanisms of these impairments are
still under active investigation. It is suggested that they may
result from a combination of factors, such as inflammation of
neural cells, hypoxia due to microcirculatory disorders, and
autoimmune responses. Psychological factors, including stress
and depression triggered by the pandemic and its consequences,
also play a significant role [12].

Headache:

Headache is one of the most common symptoms during both
the acute phase of COVID-19 and in the post-COVID period.
The nature of the pain can range from mild to severe and from
intermittent to constant. In some cases, it resembles migraine,
accompanied by symptoms such as photophobia and nausea
[12]. Headaches associated with PCS are likely caused by
multiple factors, including the direct viral impact on neural
tissues, inflammation, hypoxia due to impaired cerebral blood
flow, and secondary influences such as stress and chronic
psychoneurological disorders.

Sleep Disturbances:

Sleep disorders, including insomnia and hypersomnia, are
frequently observed in individuals recovering from COVID-19.
Insomnia may present as difficulty falling asleep, frequent
awakenings during the night, or early morning awakenings
with an inability to return to sleep. In contrast, hypersomnia
is characterized by excessive daytime sleepiness regardless of
nighttime sleep duration [12]. The mechanisms underlying sleep
disturbances in PCS include dysregulation of the hypothalamic-
pituitary-adrenal axis, disruption of circadian rhythms due to
altered daily routines during illness, as well as the impact of
anxiety and depressive disorders [12].

Paresthesia and Other Sensory Disturbances:

Paresthesia—sensations of tingling, numbness, or burning
in the limbs—is another common consequence of COVID-19
reported by many patients. These sensations may be constant
or intermittent, localized or spread throughout the body.
Other sensory disturbances include hyperesthesia (increased
sensitivity) and hypoesthesia (decreased sensitivity) [12].
Paresthesia in post-COVID syndrome (PCS) may be linked to
peripheral nervous system dysfunction caused by inflammation,
direct viral damage to nerve fibers, or autoimmune responses.
Additionally, prolonged stress and anxiety can intensify these
sensory symptoms [12].
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Muscle Weakness and Myalgia;

Muscle weakness and myalgia (muscle pain) are frequent PCS
symptoms, especially in patients who experienced severe forms
of COVID-19. Muscle weakness can manifest as fatigue during
minimal physical exertion or inability to perform basic daily
activities such as walking or climbing stairs [12]. The causes
may include direct viral damage to muscle tissue, impaired
nerve impulse transmission due to inflammation and peripheral
nerve damage, and mitochondrial dysfunction or oxidative
stress, which disrupt energy metabolism in muscle cells [12].

Autonomic Nervous System Disorders:

Autonomic disturbances such as orthostatic hypotension,
tachycardia, impaired thermoregulation, and abnormal sweating
are often reported by PCS patients. These symptoms can
severely affect quality of life and require a multidisciplinary
treatment approach. It is believed that autonomic dysfunction
in PCS is related to inflammation, direct viral damage to
autonomic centers, or dysregulation of the central nervous
system. Psychological factors such as anxiety and stress may
also contribute [12].

Olfactory and Gustatory Disorders:

Loss of smell (anosmia) and taste (ageusia) are among the
earliest and most recognizable COVID-19 symptoms, often
persisting for months in PCS patients after recovery. These
disturbances are likely related to viral damage to olfactory
nerves and receptors, as well as disrupted signal transmission to
the central nervous system. In some cases, the recovery of smell
and taste functions takes a long time, highlighting the need for
extended rehabilitation [12].

Psychoneurological Symptoms of Post-COVID Syn-
drome:

Anxiety Disorders:

Anxiety disorders—including generalized anxiety disorder,
panic attacks, and social phobia—are among the most frequent
psychoneurological manifestations of PCS. Patients report
constant worry, intrusive fears, and significant interference with
daily functioning. The development of anxiety in PCS is likely
due to a combination of biological and psychological factors.
Neurotransmitter imbalances (such as serotonin and dopamine),
inflammation, and pandemic-related stress all contribute to
anxiety symptoms. Psychological components, including fear
of reinfection and uncertainty about the future, also play a key
role [12].

Depressive Disorders:

Depressive disorders, including major depressive disorder
and dysthymia, are also common. The biological mechanisms
involved may include inflammation, impaired neuroplasticity,
and hypothalamic-pituitary-adrenal (HPA) axis dysfunction.
Psychosocial factors—such as social isolation, financial
stress, and emotional strain from the pandemic—significantly
contribute to the development of depressive symptoms [12].

Post-Traumatic Stress Disorder (PTSD):
PTSD is a serious psychoneurological complication that can

develop in PCS patients, particularly those who experienced
severe COVID-19 or were admitted to intensive care.



Symptoms of PTSD include flashbacks, nightmares, avoidance
of reminders of the illness, and heightened arousal. Its onset is
linked to the traumatic experience of illness and invasive medical
procedures. The clinical course of PTSD varies depending on
the individual’s psychoneurological regulation, and biological
factors such as impaired stress regulation and neurotransmitter
dysfunction also contribute [12].

Cognitive and Emotional Dysfunction:

In addition to anxiety and depression, PCS patients may
experience cognitive and emotional dysfunctions, including
impaired concentration, memory loss, irritability, and emotional
instability. These nonspecific symptoms can significantly
complicate social interactions and work performance. The
development of such dysfunctions involves both biological
and psychological mechanisms. Inflammation, impaired
neuroplasticity, and the prolonged stress of illness are considered
key contributing factors [12].

Methods of Psychoneurological Therapy.
Pharmacological Therapy:

Medication remains a key approach in managing
psychoneurological disorders associated with post-COVID
syndrome (PCS). The most commonly used medications include
antidepressants, antipsychotics, anxiolytics, and nootropics.

Antidepressants, particularly SSRIs (such as fluoxetine,
sertraline, escitalopram), are effective in reducing anxiety and
depression, while also improving cognitive function. They have
a favorable safety profile and are suitable for long-term use [13].

In a randomized clinical trial (2021), SSRIs significantly
reduced symptoms of depression and anxiety in 150 PCS
patients: 60% showed improvement on the Hamilton scale after
12 weeks of therapy [13]. Similarly, venlafaxine (an SNRI) was
found in a 2022 study to improve cognitive function and reduce
anxiety in 80 patients compared to a placebo group [13].

Anxiolytics and Antipsychotics:

Anxiolytics such as benzodiazepines (lorazepam, diazepam)
are prescribed to reduce anxiety in PCS but are typically used
short-term due to the risk of dependence. A safer alternative is
buspirone. Diazepam showed temporary anxiety reduction but
requires strict monitoring [14].

Antipsychotics are effective in managing psychotic and
affective disorders. A 2021 study showed that risperidone
reduced delusions and hallucinations in 75% of PCS patients
[15], while quetiapine stabilized mood in 70% of patients with
bipolar disorders [15].

Nootropics:

Nootropics are used to restore cognitive function. Piracetam
enhances brain metabolism and was shown in a 2022 study to
improve memory and attention [16]. Citicoline aids in neuronal
repair and has neuroprotective properties [16].
Anti-Inflammatory Therapy:

Corticosteroids  (e.g., dexamethasone) help reduce
inflammation in PCS but must be used cautiously with prolonged
treatment [17]. NSAIDs (e.g., ibuprofen, naproxen) are effective
for relieving pain and inflammation but are contraindicated in
certain chronic conditions [17].
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Psychotherapeutic Methods.

Cognitive Behavioral Therapy (CBT):

CBT is one of the most researched and widely used
psychotherapeutic approaches. It helps patients recognize
and alter negative thought patterns and behaviors that may
exacerbate anxiety, depression, and other psychoneurological
symptoms. In the context of post-COVID syndrome, CBT is
applied not only to emotional disorders but also to cognitive
impairments such as memory and concentration decline. CBT
is also effective in managing post-traumatic stress disorder
(PTSD), which may develop in patients who experienced severe
COVID-19. A randomized trial conducted in 2021 found that
CBT significantly reduced symptoms of depression and anxiety
in PCS patients, with 65% showing marked improvement on
the Hamilton Depression Scale after 8 weeks of therapy [18]. In
another study from 2022, CBT also proved effective in treating
PTSD related to PCS. A 60% reduction in post-traumatic
symptoms and improvement in quality of life were observed
among participants [18].

Psychodynamic Therapy:

Psychodynamic therapy focuses on the deep psychological
processes that may underlie psychoneurological symptoms.
This approach is rooted in psychoanalytic theory and aims to
identify and resolve internal conflicts that may manifest as
depression, anxiety, or other mental disorders.

Research indicates that psychodynamic therapy can be
particularly beneficial for patients experiencing intense
emotional distress who find it difficult to express their emotions
within more structured frameworks like CBT. This method
creates space for the acknowledgment and processing of
complex emotions, facilitating psychological recovery. A 2021
study found that patients undergoing psychodynamic therapy
showed improvements in emotional well-being and reductions
in anxiety and depression symptoms [19].

Mindfulness-Based Therapy:

Mindfulness therapy, or mindfulness-based intervention, is
grounded in meditation practices and the cultivation of present-
moment awareness. This approach has proven effective in
reducing stress, anxiety, and depression, making it a valuable
tool for managing post-COVID syndrome. Mindfulness helps
patients focus on the present rather than ruminate on the past
or worry about the future. This is particularly important for
PCS patients who may experience heightened anxiety due to
fear of reinfection or chronic health consequences. Mindfulness
practices help decrease the intensity of these worries and
improve emotional well-being [20].

Physical and Alternative Therapeutic Methods.

Physiotherapy and Rehabilitation:

Physiotherapy plays a vital role in the recovery of PCS patients,
especially those with physical and cognitive impairments. Its
primary goals are to enhance overall physical fitness, reduce
fatigue, and restore lost functional abilities. A 2021 study
among PCS patients showed that regular physical exercises and
physiotherapy improved endurance and reduced chronic fatigue
in 80% of participants. In a 2022 clinical trial, patients who



underwent cognitive rehabilitation demonstrated significant
improvements in memory, concentration, and other cognitive
functions compared to a control group [21].

Breathing Exercises:

Breathing exercises are a key component of physiotherapy for
PCS patients. These techniques aim to improve lung function,
increase lung capacity, and reduce shortness of breath—a
common lingering symptom of long COVID. Practices such
as diaphragmatic breathing and controlled breathing exercises
enhance tissue oxygenation and help reduce stress levels.

Aerobic Exercise:

Aerobic exercise—including walking, swimming, and
cycling—can enhance cardiovascular endurance and reduce
fatigue. Studies show that moderate aerobic activity helps
patients restore physical fitness and improve mood, which
is especially important for those experiencing depressive
and anxiety symptoms. Incorporating aerobic routines into
rehabilitation plans supports both physiological recovery and
emotional well-being.

Massage and Manual Therapy:

Massage and manual therapy are commonly used to relieve
muscle pain and tension, frequently reported by individuals
with post-COVID syndrome. These techniques promote better
blood and lymphatic circulation, contributing to overall bodily
recovery. Additionally, massage can reduce stress levels and
improve general well-being, making it a valuable element of
comprehensive rehabilitation programs [21].

Alternative Therapeutic Methods:

Alternative therapies are becoming increasingly popular
among patients with post-COVID syndrome, especially when
conventional treatments fall short. Although many of these
approaches still require further scientific validation, they can
serve as beneficial adjuncts to standard care.

Acupuncture:

Acupuncture, an ancient Chinese practice that involves
inserting fine needles into specific body points, is used to relieve
pain and reduce stress. Research suggests that acupuncture
can help lower anxiety and depression levels, improve sleep,
and reduce chronic fatigue. While data on its effectiveness
specifically for PCS remain limited, some patients report
significant improvement following treatment. In a 2022 study,
acupuncture demonstrated effectiveness in alleviating chronic
pain and improving general well-being in PCS patients, with
65% of participants reporting substantial improvement [22].
Another study from 2021 found that herbal medicine—including
ginseng and chamomile extracts—helped enhance emotional
well-being and reduce anxiety symptoms in PCS patients [22].

Social Rehabilitation:

Social rehabilitation assists patients in adapting to lifestyle
changes caused by post-COVID syndrome. It includes support
in restoring social activity, professional functioning, and
communication skills. Support groups play a critical role in this
process by providing a platform for patients to share experiences
and receive emotional encouragement. A 2021 study showed
that participation in social rehabilitation programs helped
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75% of PCS patients regain social and occupational abilities,
significantly improving their quality of life [23].

Neuromodulation Methods.

Neuromodulation methods represent advanced approaches
in the treatment of psychoneurological disorders and may be
particularly beneficial for patients with post-COVID syndrome
(PCS). These methods include transcranial magnetic stimulation
(TMS), electroconvulsive therapy (ECT), and neurofeedback.
They aim to modify neural activity and enhance both cognitive
and emotional functioning.

Transcranial Magnetic Stimulation (TMS):

TMS is a non-invasive neuromodulation technique that
uses magnetic fields to stimulate specific areas of the brain.
It is widely used in the treatment of depression and other
psychoneurological disorders and is currently being explored
for its effectiveness in PCS.

Numerous studies support the efficacy of TMS for PCS,
reporting improvements in overall patient condition, reductions
in depression and anxiety symptoms, and enhancements in
cognitive functioning. TMS is considered a safe treatment
with minimal side effects, such as mild headaches or localized
discomfort at the stimulation site [24].

Electroconvulsive Therapy (ECT):

ECT is an effective treatment for severe psychoneurological
disorders, including treatment-resistant depression. It involves
applying controlled electrical currents to induce a brief
seizure, which helps restore neurochemical balance and relieve
symptoms.

In PCS, ECT is used when patients experience persistent
and severe depressive symptoms that do not respond to
antidepressants or psychotherapy. It may also be effective
for treating certain anxiety disorders and psychotic episodes.
Research indicates that ECT can significantly reduce depression
severity and improve overall health status. However, it requires
close monitoring due to possible side effects such as short-term
memory loss and cognitive disturbances. Despite these risks,
ECT remains a safe and effective intervention when conducted
under proper medical supervision [25].

Rehabilitation Programs.

Rehabilitation programs play a vital role in the recovery of
PCS patients. They aim to comprehensively improve physical,
cognitive, and emotional well-being. This section highlights
multidisciplinary treatment strategies, the impact of physical
exercise, and the role of nutrition in recovery [26].

Physical Activity and Exercise.

Physical activity is a crucial part of post-COVID rehabilitation.
It helps enhance physical health, reduce fatigue, and support
psychoneurological recovery.

Aerobic Exercise: Activities like walking, swimming, and
cycling improve cardiovascular function, increase energy
levels, and reduce stress. These exercises also build endurance
and physical capacity, which are essential for patients dealing
with chronic fatigue and weakness.

Strength Training: Strength-based exercises help rebuild
physical activity tolerance and maintain muscle and joint health.



These can include weight training, bodyweight exercises, and
resistance band workouts.

Flexibility and Stretching: Flexibility routines such as yoga
and Pilates enhance mobility and relieve muscle tension. These
exercises support general well-being and help lower stress
levels.

Studies show that regular physical activity improves
psychoneurological health, reduces depression and anxiety
symptoms, and boosts cognitive performance. It is essential to
tailor exercise programs to individual capabilities to prevent
overexertion or adverse effects [26].

Balanced nutrition, combined with physical activity and
other rehabilitation components, can significantly improve the
general condition of PCS patients and support more effective
recovery [26].

The Impact of Comorbid Conditions on Treatment
Choice and Effectiveness.

The presence of comorbidities significantly influences both
the selection and effectiveness of therapy in patients with
post-COVID syndrome. Chronic illnesses such as diabetes
or cardiovascular disease can complicate treatment plans and
necessitate adjustments to standard therapeutic protocols. For
instance, certain antidepressants may interact with medications
used to manage chronic conditions, requiring careful
consideration and monitoring during prescription.

Patients with pre-existing psychiatric disorders demand a more
comprehensive approach and more frequent observation. In
cases involving conditions like bipolar disorder or schizophrenia,
treatment must be customized, often involving a combination of
pharmacological and psychotherapeutic interventions tailored
to the specific clinical profile.

Individual treatment responses vary widely, influenced by
genetic predispositions, stress levels, and the presence of other
health conditions. As a result, therapy must be personalized
and dynamic, with regular assessments of efficacy and ongoing
adjustments based on patient progress and tolerance.

Conclusion.

A comprehensive review of literature on psychoneurological
therapy for post-COVID syndrome highlights several key
aspects. First, the diversity of symptoms—ranging from
depression and anxiety to cognitive impairment—demands a
multifaceted treatment strategy. Pharmacological interventions,
particularly antidepressants and anxiolytics, remain central
despite the need for careful dosage personalization and
monitoring for side effects.

Second, neuromodulation methods such as transcranial
magnetic stimulation (TMS) and electroconvulsive therapy
(ECT) have shown considerable promise, especially in severe
cases unresponsive to medication. Neurofeedback presents
a novel approach to managing cognitive and emotional
dysfunctions, although more empirical evidence is needed to
fully confirm its effectiveness.

Physical activity and integrated rehabilitation programs are
also critical components in the recovery of functional and
cognitive capacities. Regular exercise and multidisciplinary
approaches have consistently led to improvements in patient
outcomes and quality of life.
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The effectiveness of therapy for post-COVID syndrome
is supported by a wide range of studies encompassing
pharmacological treatments, psychotherapy, rehabilitation, and
complementary approaches. This section summarized major
research findings demonstrating how various treatment methods
contribute to restoring psychoneurological health in affected
individuals.

Post-COVID syndrome is a complex and multifactorial
condition requiring a holistic and flexible treatment framework.
While existing data support the efficacy of numerous therapeutic
strategies, each comes with its limitations and demands further
research. Promising directions for future studies include the
development of individualized treatment plans, investigation
of long-term outcomes, integration of multimodal therapies,
and deeper exploration of the psychoneurological mechanisms
underlying PCS. These efforts are essential for improving
patient care and ensuring more effective management of post-
COVID syndrome.
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