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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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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.

The aim of this study was to evaluate current approaches to the
pharmacotherapy of posttraumatic stress disorder.

An information search was carried out in the databases
PubMed, Ovid, EMBASE by keywords: “posttraumatic stress
disorder”, “treatment”, and “medications”. Search depth 2012-
2022 years. From the general data (4877 articles) there were
selected 14 articles with the highest degree of relevance. A
content analysis of selected articles was carried out with the
formation of recommendations for the use of pharmacotherapy
in posttraumatic stress disorder.

Currently, therearenounifiedapproachestothepharmacotherapy
of posttraumatic stress disorder. Antidepressants (SSRI SNRIs)
are primarily considered as first-line drugs, but only sertraline,
paroxetine, and fluoxetine are approved by the FDA. But these
drugs have a fairly wide range of side effects, including suicidal
thoughts. The use of benzodiazepines should be limited as they
increase the risk of developing posttraumatic stress disorder.

Vortioxetine becomes a very promising option. The most
significant benefits of vortioxetine are the significant positive
effects of vortioxetine on attention, memory, and executive
function.

There is some evidence for the use of alpha-1 adrenoceptor
antagonists and alpha-2 adrenoceptor agonists in therapy. In
insomnia the use of prazosin and trazodone is recommended.

Pharmacotherapy of posttraumatic stress disorder requires
administration of medications with multimodal action. Currently,
there are no unified approaches to the pharmacotherapy of
posttraumatic stress disorder. Further randomized clinical trials
are necessary for developing effective treatment of posttraumatic
stress disorder.

Key words. Post-traumatic stress disorder, Russo-Ukrainian
war, pharmacotherapy, medications, treatment.

Introduction.

The optimistic statements of Francis Fukuyama that the Cold
War will be the last war in the history of mankind have been
refuted. Indeed, open military conflicts between states have
decreased, but violence against civilians has not decreased.
The bloodiest conflicts of the last two decades were Second
Congo War (1998-2003), Syrian Civil War (since 2011), Darfur
Conflict (since 2003), Iraq War (2003-2011), Afghanistan
War (since 2001), Boko Haram insurgency (since 2009) and
Operation Enduring Freedom - Trans Sahara (since 2007),
South Yemen insurgency (since 2009) and Russo-Ukrainian
War (since 2014) [1,2]. The last war has become a real challenge
to modern civilization. Russia's perfidious attack on peaceful
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cities and villages of Ukraine has become a source of suffering
for the civilian population [3,4]. Thousands of Ukrainians died,
more than one and a half million Ukrainians became refugees.
In the conditions of shelling and carpet bombing, children are
born in bomb shelters, chronic patients do not receive proper
medical care, millions of people suffer from food shortages. In
many regions of Ukraine, hostilities have led to a humanitarian
catastrophe [5,6].

Under these conditions, the risk of developing post-traumatic
conditions, including posttraumatic stress disorder, increases
significantly. Posttraumatic stress disorder (PTSD) — is a severe
mental state resulting from a single or recurring event that has
a super-powerful negative impact on the human psyche. The
traumatic nature of the event is closely related to the feeling of
one's own helplessness due to the inability to act effectively in
a dangerous situation [4,5]. Warfare is one of the most powerful
stressors, indeed with changes of mortality and picture of disease
rate, changes in medical service and medicine reactivity [6-8].

In PTSD, for more than a month after psychological
trauma, a group of characteristic symptoms persist, such as
psychopathological re-experiencing (flashbacks), avoidance of
what can activate memories of the trauma, nightmares, and high
levels of anxiety. Sometimes there are dissociative reactions and
amnesia [9]. Symptoms of PTSD can appear both immediately
after the trauma and many years after the traumatic event [9,10].
PTSD can lead to problems such as depression, generalized
anxiety disorder, panic attacks, addictions, suicidal behaviors
etc [5,11].

Several criteria should have place for PTSD [10]:

Criterion A: stressor (one required): The person was
exposed to: death, threatened death, actual or threatened serious
injury, or actual or threatened sexual violence, in the following
way(s):

* Direct exposure

* Witnessing the trauma

» Learning that a relative or close friend was exposed to a
trauma

« Indirect exposure to aversive details of the trauma, usually in
the course of professional duties (e.g., first responders, medics)

Criterion B: intrusion symptoms (one required): The
traumatic event is persistently re-experienced in the following
way(s):

» Unwanted upsetting memories

* Nightmares

* Flashbacks

* Emotional distress after exposure to traumatic reminders

* Physical reactivity after exposure to traumatic reminders
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Criterion C: avoidance (one required): Avoidance of
trauma-related stimuli after the trauma, in the following way(s):

* Trauma-related thoughts or feelings

* Trauma-related external reminders

Criterion D: negative alterations in cognitions and mood
(two required): Negative thoughts or feelings that began or
worsened after the trauma, in the following way(s):

* Inability to recall key features of the trauma

* Overly negative thoughts and assumptions about oneself or
the world

* Exaggerated blame of self or others for causing the trauma

* Negative affect

* Decreased interest in activities

* Feeling isolated

« Difficulty experiencing positive affect

Criterion E: alterations in arousal and reactivity: Trauma-
related arousal and reactivity that began or worsened after the
trauma, in the following way(s):

* Irritability or aggression

* Risky or destructive behavior

* Hypervigilance

* Heightened startle reaction

* Difficulty concentrating

* Difficulty sleeping

Criterion F: duration (required): Symptoms last for more
than 1 month.

Criterion G: functional significance (required): Symptoms
create distress or functional impairment (e.g., social,
occupational).

Criterion H: exclusion (required): Symptoms are not due to
medication, substance use, or other illness.

two specifications:

* Dissociative Specification In addition to meeting criteria for
diagnosis, an individual experiences high levels of either of the
following in reaction to trauma-related stimuli:

o Depersonalization. Experience of being an outside observer
of or detached from oneself (e.g., feeling as if "this is not
happening to me" or one were in a dream).

o Derealization. Experience of unreality, distance, or distortion
(e.g., "things are not real").

* Delayed Specification. Full diagnostic criteria are not met
until at least six months after the trauma(s), although onset of
symptoms may occur immediately.

Neurobiology of PTSD is complex [9,11]. Along with
endocrine shifts associated with changes in the functioning of
the hypothalamic-pituitary-adrenal axis, patients have abnormal
regulation of the secretion of catecholamines, serotonin, amino
acids, peptides, and opioid neurotransmitters involved in neural
networks that regulate stress reactions [11].

Patients with PTSD have persistent sympathicotonia,
increased autonomic reactivity against the background of
suprasegmental structures activation and inadequate autonomic
maintenance [11]. There is also a change in the activity of
serotinergic structures, and the response to affective and stress
reactions varies depending on the intensity of the stressor,
involved brain zones, and the type of affected receptors. Dorsal
raphe SHT neurons are believed to mediate anxiogenic effects
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through SHT2 receptors through projections to the amygdala
and hippocampus. In contrast, SHT neurons of the median raphe
mediate anxiolytic effects, promote extinction, and downregulate
the encoding of learned associations through SHT1A receptors.
Uncontrolled stress leads to changes in the reactivity of
GABA and benzodiazepine receptors. An important aspect of
pathogenesis is the hyperactivation of glutamatergic structures,
with the implementation of the mechanisms of excitotoxicity.
This can subsequently lead to the loss of neurons or disruption
of their integrity in the hippocampus and prefrontal cortex.
Elevated levels of glucocorticoids characteristic of chronic
stress increase the expression of NMDA receptors, which may
make the brain more vulnerable to excitotoxic damage during
stress. An important mechanism here is the effect of CRH on the
neurons of the hypothalamic PVN, which integrate information
related to stress, and thus ensure the generation of stable
excitation patterns [9-11].

The aim of the study was to evaluate current approaches to the
pharmacotherapy of PTSD.

Materials and Methods.

An information search was carried out in the databases
Pubmed, Ovid, EMBASE by keywords: “posttraumatic stress
disorder”, “treatment”, and “medications”. Search depth 2012-
2022 years. From the general data (4877 articles) there were
selected 14 articles with the highest degree of relevance. A
content analysis of selected articles was carried out with the
formation of recommendations for the use of pharmacotherapy
in PTSD.

To determine the articles for inclusion, the authors carefully
reviewed all abstracts and applied specific criteria. The chosen
studies needed to be published in peer-reviewed scientific
journals and written in English. Peer-reviewed scientific
journals ensured that the articles have under-gone evaluation
by experts in the field and met certain scientific requirements.
Due to practical reasons, studies not published in English
were excluded from the selection process. When assessing
the articles, several factors were considered as reason for
exclusion, including the lack of provided correlations, absence
of quantitative measurements, and the failure to evaluate any
psychological or physical variables. In many cases, articles
were not considered due to the absence of necessary inclusion
criteria, while others were discarded due to a combination of
multiple missing criteria. As results of such selection the most
cited or are the results of multi-center studies were included in
that review.

Results and Discussion.

Currently, there are no unified approaches to the
pharmacotherapy of PTSD [12-13]. Antidepressants (SSRI
SNRIs) are primarily considered as first-line drugs, but only
sertraline, paroxetine, and fluoxetine are approved by the
FDA. But these drugs have a fairly wide range of side effects,
including suicidal thoughts.

The use of benzodiazepines should be limited as they increase
the risk of developing PTSD [12].

Vortioxetine becomes very promising option. The most
significant benefits of vortioxetine are the significant positive



effects of vortioxetine on attention, memory, and executive
function [13].

There is some evidence for the use of alpha-1 adrenoceptor
antagonists and alpha-2 adrenoceptor agonists in therapy [14]
(Table 1).

Table 1. The medications using for pharmacotherapy of PTSD.

Class Name Notes
sertraline FDA approved
paroxetine FDA approved

SSRI fluoxetine FDA approved
escitalopram
citalopram
milnacipran

SNRI duloxetine
venlaflaxine

SARI trazodone

Poly modal vortioxetine

antidepressants

Beta-blockers propranolol

Alpha-1 receptors .

. prazosin
antagonists
. risperidone

Atypical uetiapine

antipsychotics q P .
olanzepine

In addition, many authors recommend the use of non-selective
beta-blockers, in particular propranolol [15,16]. Thus, patients
with post-traumatic stress disorder who actively recalled their
traumatic event, under the influence of propranolol, showed a
significant decrease in symptom scores on the CAPS and PCL-S
scales, compared with patients who received placebo [15].
This effect could be explained by the psychopharmacology of
adrenoreceptors [16].

a 1 and B 1 receptors are localized mainly on postsynaptic
membranes and respond to the action of norepinephrine released
from the nerve endings of the postganglionic neurons of the
sympathetic division. 02- and (2-receptors are extrasynaptic
and are also present on the presynaptic membrane of the
same neurons. Both epinephrine and norepinephrine act on
a2 receptors. B2 receptors are sensitive mainly to adrenaline.
Norepinephrine acts on the a2 receptors of the presynaptic
membrane according to the principle of negative feedback - it
inhibits its own release. Under the action of adrenaline on 2-
adrenergic receptors of the presynaptic membrane, the release
of norepinephrine increases [16].

The significance of receptors can be briefly characterized as
follows:

al - localized in arterioles, stimulation leads to spasm of
arterioles, increased pressure, reduced vascular permeability
and reduced exudative inflammation.

a2 - mainly presynaptic receptors, are a "negative feedback
loop" for the adrenergic system, their stimulation leads to a
decrease in blood pressure.

B1 - stimulation leads to increasing cardiac rate and contractility,
activation of renin system and processes of lipolysis.

B2 - - stimulation leads to dilatation of vessels and bronchus,
decreasing of peripheral resistance, activation of glycogenolytic
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processes in muscle and liver, releasing of glucagon, relaxation
of uterine smooth muscle.

Affinity of the receptor subtypes s characterized by prevalence
of norepinephrine for al, epinephrine for a2 and significantly
for B2 [17].

A common manifestation of PTSD is insomnia. In addition
to non-pharmacological methods, the use of prazosin and
trazodone is recommended [18,19].

The advantages of trazodone are due to the fact that it
does not have a noticeable effect on the neuronal uptake of
catecholamines, but selectively blocks the uptake of serotonin
and has an a-adrenergic blocking effect [19].

The use of other hypnotics currently does not have a sufficient
evidence base [20].

The expediency of using neuroleptics and anticonvulsants is
discussed [21-24]. One study shows that adding risperidone
to standard antidepressant therapy significantly improves
outcomes in patients with post-traumatic stress disorder without
causing additional side effects [21]. A meta-analysis of nearly
400 patients showed that those who received risperidone
as adjunctive therapy not only experienced significant
improvements in general and key aspects of PTSD symptoms,
but also demonstrated significant reductions in anxiety scores
compared to those who received placebo [22].

Moderate doses of quetiapine were effective 42% overall
improvement in PTSD symptoms based on the CAPS and
significant improvement in such dimension of symptoms like
re-experiencing (Z=-3.24, P=0.0012), hyperarousal (Z=-3.30,
P=0.001) and avoidance (Z=-2.13, P=0.03) [18].

Compared with placebo, the SSRIs and atypical antipsychotics
drugs had significant efficacy whether in patients with severe
or extremely severe PTSD status. However, only atypical
antipsychotics (SMD =—0.29, 95% CI: —0.48 to —0.10) showed
superior efficacy than placebo [24]. There is no evidence base
for the use of nootropics, herbal sedatives, and other classes of
drugs, and anecdotal reports of positive results from their use
can be explained by the placebo effect [25,26].

Itisnecessary toremind for all discussed above that combination
of influence of Covid-19 pandemic state [27-29]. and dramatic
events are unclear for mental health [30-32], mortality of other
crucial condition [33-34] importance of classical and modern
methods of investigation [35-36] with more implementation of
non-invasive methods [36-38].

Simultaneously, we should conclude that PTSD may
cause significant levels of individual distress and functional
impairment [39,40]. Post-traumatic stress disorder is
characterized by diagnostic criteria that include a history of
exposure to a traumatic event (or events) and symptoms from
each of the 3 symptom clusters: intrusive recollections (cluster
B), avoidance/numbing (cluster C), and hyperarousal (cluster
D). Over the past several decades, we have gained greater
insight into the diagnosis, treatment, and natural history of
PTSD. Standard treatments for PTSD include pharmacotherapy
and psychotherapy. Pharmacotherapy targets symptoms such as
anxiety, arousal, and depression [39].

Psychotherapy ranges from supportive and skills-building
approaches to exposure-based therapies that address



dysregulated traumatic memories. Post-traumatic stress disorder
is a debilitating mental illness with limited treatment options
and a high treatment dropout rate [41]. Psychedelics, often in
combination with psychotherapy, are now under investigation
as a potential treatment option for a variety of psychiatric
conditions including PTSD. Both treatments aim to alleviate
symptoms and promote improvement of patient status.

Conclusion.

Pharmacotherapy of posttraumatic stress disorder requires
administration of medications with multimodal action, and
standard treatments for PTSD should include pharmacotherapy
and psychotherapy as currently, there are no unified approaches
to the pharmacotherapy of PTSD. Further randomized clinical
trials are necessary for developing effective treatment of PTSD,
management of PTSD and especially PTSD-related syndromes
and comorbidities. Rigorous preclinical and clinical studies are
needed to validate effectiveness and mechanisms of multimodal
therapy pharmacotherapy of posttraumatic stress.
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