Reviews Science & Healthcare, 2026 Vol. 28 (1)

Received: 11 May 2025 / Accepted: 28 December 2025 / Published online: 27 February 2026

DOI 10.34689/SH.2026.28.1.016 Thio work s foereod undora
BY International License

UDC 616.89-008.441.13:615.099

NOVEL PSYCHOACTIVE SUBSTANCES: EPIDEMIOLOGY AND
MEDICAL AND SOCIAL IMPLICATIONS. LITERATURE REVIEW.

Kamila F. Akkuzinova?’, https://orcid.org/0000-0002-6294-4168

Ken Inoue?2, https://orcid.org/0000-0002-0710-481X

Timur M. Moldagaliyev?, https://orcid.org/0000-0002-4385-8459
Yelaman A. Toleuov1, https://orcid.org/0009-0005-0112-3744
Nursultan Zh. Seksenbayev", https://orcid.org/0000-0001-6276-3546
Nargul N. Ospanova‘, https://orcid.org/0000-0002-9316-6389

INcJsCc «Semey Medical University», Semey, Kazakhstan;
2Research and Education Faculty, Medical Sciences Cluster, Health Service Center, Kochi University,
Kochi, Japan.

Abstract

Background. The increasing prevalence of the use of novel psychoactive substances (NPS), especially among the
younger generation, and the difficulties in their legal regulation.

Aim: To summarize data on the epidemiology of novel psychoactive substances (NPS) use, risk factors, and their
medical and social consequences.

Search strategy. Literature search was conducted in the PubMed, Scopus, Web of Science, Google Scholar, and
CyberLeninka databases, as well as on the websites of UNODC and EMCDDA. The following keywords were used: new
psychoactive substances, synthetic drugs, bath salts, spice, legal highs, designer drugs, risk factors, epidemiology,
prevalence, medical consequences, death, mortality, social consequences, sociodemographic correlates. Articles published
between 2013 and 2024 were included.

Results. Novel psychoactive substances (NPS) represent a heterogeneous category engineered to imitate the effects of
traditional drugs. NPS can be classified by chemical structure, pharmacological action, and intended effects. Research
showed young people, more than older generations, and men, more than women, are likelier to use NPS. Users were often
from socially vulnerable groups. The 2022 European Drug Report highlighted that today's adolescents use drugs more
frequently than previous generations. NPS have various medical consequences, with unpredictable toxic effects leading to
overdoses. Synthetic stimulants are linked to cardiovascular, neurological, and psychiatric symptoms, sometimes resulting in
fatal outcomes. NPS can also cause physical and psychological dependence. NPS use has social, economic, and legal
implications. Their distribution and use are often illegal, leading to criminal liability. NPS consumption is linked to
homelessness, incarceration, and using other substances.

Conclusion. Overall, NPS represent a major challenge for both public health and drug control organizations due to the
ever-changing formulations, the complexity of monitoring and the unpredictability of effects and health harms.
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BBepeHue: YBenuumBaroLascs pacnpocTpaHeHHOCTb YNoTPeDONeHNs HOBbIX NCMX0aKTUBHbIX BewlecTs (HIMB), ocobeHHo
Cpeay MOMOAOro NOKONEHNS, B Kyne C TPYAHOCTAMM UX 3aKOHOAATENBHOrO perynmpoBaHus.

Llenb: o6obuleHne paHHbix 06 anuaemuonorumn ynotpebnenus HIB, cdaktopax pucka, a Takke MEOULMHCKAX W
coLmanbHbIX MOCNEACTBMSIX.

Crpateruss nomcka: [ouck nutepatypbl npoeoguncs B PubMed, Scopus, Web of Science, Google Scholar,
KubepneHnuHke n Ha Beb-cantax opraHusauuit: UNODC, EMCDDA ¢ ucnonb3oBaH1eM KioueBbIx CroB: novel psychoactive
substances, synthetic drugs, bath salts, spice, legal highs, designer drugs, risk factors, epidemiology, prevalence, medical
consequences, death, mortality, social consequences, sociodemographic correlates. Bkntouanucs ctaton 2013-2024 rogos.

Pesynbtatbl: HoBble ncuxoaktueHble Bewectea (HMC) npeactasnawT coboit  reTEpOreHHylo  KaTeropuio,
pa3paboTaHHyo Ans UMuTauun 3pdeKToB TPaAUUMOHHBLIX HAaPKOTMKOB. HIMB MOXHO KnaccudmumMpoBaTh MO MX XMMUYECKON
CTPYKType, dhapMakonormyeckomy AeicTBuMI0 1 MogenupyeMbiM addektam. MccnenoBaHus nokasanw, 4To MOSoable Nioau
yalle, YeM CTapLuee MOKOMEHWe, N MyXYMHBI Yalle, YEM XEHLUMHbI, y4acTBYKT B ynotpebneHum HIB. Motpebutenu vaue,
yeM HenoTpebuTenu, OTHOCUIUCHL K COLManbHO YS3BMMbIM rpynnam Hacenewus. B EBponelickom foknage 0 HapkoTMkax
2022 roga 0TMeYanoch, YTO HbIHELLHWE NOAPOCTKM YNOTPeOnsT HAapKOTUKK Yalle, YeM npedbiaylive nokoneHus. HIB
UMEIOT pasHoobpasHble MeULMHCKME NocneacTBus. Tokcuyeckne addekTbl AaHHbIX KIacCoB BELECTB HeNpeacKayemb U
MOryT BECTM K nepeso3vpoBokaM. CUMHTETMYECKME CTUMYMATOPbI  acCOLMMPOBaHbl C  CEPAEYHO-COCYOUCTBIMU,
HEBPOMOTMYECKMMN U MCUXMYECKUMW CUMMTOMAMM, KOTOPbIX B HEKOTOPbIX CMy4Yasx MPWUBOAWAM K NeTarbHbIM UCXOLam.
Kpome Toro HIMB cnocobHbl hopMupoBaTh U3NYECKYI0 M NCUXMYECKYIO 3aBUCUMOCTL K HUM. YnoTpebnenue HIB Takke
MMeeT counanbHble, 9KOHOMWUYECKME U NpaBoBble nocneactausi. Mcnonb3oBaHue u pacnpoctpaHenue HIB 3avactyto
SBNSIOTCA HE3aKOHHbIMM M MOryT MoBrleyb 3a OO0 YronoBHYK OTBETCTBEHHOCTb. YnoTpebnexue HIIB yacto
accouumpoBaHo ¢ 6e340MHOCTb, HAXOXKAEHWEM MO CTPaXel, ynoTpebneHne apyrix BUAOB NCUXOAKTUBHBIX BELLECTB.

BbiBoabI: B uenom, HMB npeacrasnsiot coboil cepbesHyto npobnemy kak ans obLecTBEHHOTO 3paBoOXpaHeHus, Tak
W ONS OpraHu3auui, 3aHUMalOLMXCS KOHTPONEM 3a He3aKOHHbIM 0BOpOTOM HApKOTWKOB, C CBSA3W C MOCTOSHHO
MeHSIIoLWMUMIUCS HOPMYynamm, COXHOCTbIO MOHUTOPWHIA U HEMpeackadyeMocTb 3QGheKToB M Bpeaa Ans 3LOpPOBbS.

Knrouesble croga: Ho8bie NCUXOaKMUBHbIE 8EWECMBA, CUHMEMUYECKUE HAPKOMUKU, CUHMEMUYECKUE KamUHOHbI.

Ansa yumupoeaHusi:

AkkysuHosa K.@., WHoys K., Mondazanues T.M. Teneyos E.B., Cexcenbaee H.JK., OcnaHosa H.H. HoBble
MCUX0aKTMBHbIE BELLECTBA: AMMAEMMONONAS U MeaULMHCKUe W coumanbHble nocneactaus. O63op nutepatypsl // Hayka v
3npaBooxpaHerue. 2026. Vol.28 (1), C. 132-141. doi 10.34689/SH.2026.28.1.016
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Kipicne: Xana ncuxobenceni 3atTapabl KonaaHydblH, SCIPECE OCKENEH, yprnak, apacbiHaa, onapabl 3aHHaMarblk,
peTTeyaeri KUbIHAbIKTAPMEH KaTap, TapanyblHblH, apTybl.

Makcatbl: Xana ncuxobencengi 3atrapgbl (KM3) TyTbiHY 3anuaemuonoruscel, Tayeken aktopnapsl, CoHAaii-ax,
MeanLMHarbIK XaHe aneyMeTTik cangapbl Typanbl AepekTepai KopbITy.

Isgey crtpateruacbl: 9pebuetke wony PubMed, Scopus, Web of Science, Google Scholar, KnubepneHuHka
pepekkopnapbiHaa xsHe UNODC, EMCDDA yilbiMaapbiHbiH, BeD-cailTTapbiHAa XKyprisingi. 13aeyre keneci kint cespep
KongaHbingbl: novel psychoactive substances, synthetic drugs, bath salts, spice, legal highs, designer drugs, risk factors,
epidemiology, prevalence, medical consequences, death, mortality, social consequences, sociodemographic correlates.
2013-2024 xbinpapbl XapusnassaH Maxkananap Kocbingbl.

Hatuxkenepi: Xana ncuxobencengi 3atrap - Oyn [SCTypni ecipTKiHiH, oCepiH WMMTALMsNAyFa apHanFaH xacarraH
reteporeHfi caHatTbl Gingipeni. XKana ncuxobenceHai 3aTTap XMMMSMbIK KypbibIMbIHA, (hapMaKOMorusinbk, SCEpIHE XKaHe
MOZENbLEHETIH acepnepiHe Kapail XIKTenyi MyMkiH. 3epTTeynep KepCeTKeHAEN, XacTap erge Xactarbl afamaapra KaparaHia,
an ep agamgap siengepre kaparaHaa xaHa ncuxobenceHai satrapabl nanaanaHy MyMKHAINHE ve. TyTbIHyLbINAP TYThIHYLUbI
eMecTepre KaparaHga XanbIKTblH, aneyMETTIK ocan TonTapbiHa kebipek xatagbl. 2022 xbinebl Eyponanbik ecipTki Typanbl ecen
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Kasipri xacecnipimaep ecipTkiHi OypbiHFbl ypraxkTapFa KaparaHaa Xui KonaaHaTbiHbIH KepceTeai. XKana ncuxobencexai 3attap
apTypni MemuumHanblk, cangapbl 6ap. Ocbl knacTarbl 3aTTapablH, YbITTbl aCepnepiH Oomkay MyMKH eMec XaHe apTblk
po3anaHyra aKenyi MymKiH. CuHTEeTMKanbIk CTUMYnsToprap keibip argainapha eniMre oKeneTiH )Xypek-kaH Tambiprnapbl,
HEBPOSOTUAMbIK, XaHe neuxuaTpusanblik GenrinepmeH GannaHbicTbl. COHbIMEH KaTap, XaHa ncuxobenceHpi 3aTTap onapra
chm3nKarnbl, XeHe NCUXUKanbIK, TayenainikTi kanbintacTbipyra kabineTTi. Ocbl 3aTTap naiganaHyabiH, aeYMETTIK, SKOHOMUKAMbIK,
XaHe KyKbIKTbIK cangapbl Aa bap. XKana ncuxobencensi 3atTap naitganaHy xasHe Taparty kebiHece 3aHCbI3 6onbin Tabbinagbl
XaHe KpINMbICTBIK XayankepLuinikke akenyi MyMmkiH. Xana ncuxobencewai 3attap kongaHy kebiHece yiiciagikneH, Typmeae
OTbIPYMEH XoHe NCUX0aKTUBTI 3aTTapadblH 6acka TypnepiH kongaHymeH 6aitnaHbICTbI.

KopbITbiHAbI: TyTactan anraHga, xaHa ncuxobenceni 3atrap TypakTbl e3repeTiH copmynanapra, bakbinaygarbl
KMbIHObIKTAPFa KaHE aCepnep MeH [eHcayrbikka 3usiHoapdbl Gomkayra GoNManTbiHAbIFbIHA OalnaHbICTbl KOFaMAabIK

AEHCaynbIk CaKTay XaHe ecipTkiHi 6akbinay yibiMaapbl yLiH aiTapbIkTan KUbIHABIK TyAblpaabl.
TyliHdi ce3dep: xaHa ncuxobesnceHdi 3ammap, CUHMemuKarnbIK eCipmkinep, CUHMemUKarbIK KamuHOHOaPp.
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neuxobenceni 3aTTap: aNUAEMUONONUS XoHe MeauUMHanblK XaHe aneymeTTik cangapbl. 9aebuetTik wony // Fbinbim
*oaHe [leHcaynblk cakTay. 2026. Vol.28 (1), b. 120-125. doi 10.34689/SH.2026.28.1.014

Intoduction

Over the past few years, the frequency of problems that
are caused by the use of novel psychoactive substances has
become an increasing worry for both the medical community
and society as a whole. The term "novel psychoactive
substances" (NPS) refers to chemicals that are abused in either
their pure form or as a part of an illicit substance composition.
These drugs are not considered to be prohibited substances
according to the Single Convention on Narcotic Drugs of 1961
or the Vienna Convention on Psychotropic Substances of 1971.
These substances replicate the effects of conventional drugs
[71]. Otherwise, they are called "legal drugs", "designer drugs",
and "club drugs" [45; 51]. The constantly changing chemical
structure of these substances allows them to avoid current drug
laws, making it difficult to regulate their manufacturing and
distribution [40; 71]. Also, for this purpose, manufacturers often
label them as "plant fertilizers", "air fresheners", "herbal
incense", "spices", "bath salts" and "chemical reagents” [67]. As
a result of all of this, the number of newly identified
psychoactive substances that have recently emerged on a
global scale has risen drastically, becoming serious threat to
the health of the general population around the world. Thus,
according to the United Nations Office on Drugs and Crime's
(UNODC) Early Warning Advisory Portal (accessed February
2025), 1286 NPS of unique chemical structure from 150
countries have been reported so far. The number of registered
substances is increasing annually, with 44 NPS reported to the
Early Waming Advisory Portal in 2022 and 87 in 2021 [70].
Approximately 880 NPS were being monitored by EMCDDA by
the end of 2021. Synthetic stimulants, synthetic depressants
(including  opioids and  benzodiazepines),  synthetic
cannabinoids, synthetic hallucinogens, and dissociatives are
the categories that are used to classify synthetic psychoactive
substances. The term "novel psychoactive substances" refers
to a broad and diverse category of narcotic substances. These
substances are classified according to their effects. [64].
Classification based on chemical structure is comprehensive
and encompasses the following categories: cannabinoids,
cathinones,  phenethylamines,  opioids,  tryptamines,
arylalkylamines,  benzodiazepines,  arylcyclohexylamines,
piperazines, piperidines, pyrrolidines, plants and extracts,
aminoindanes, and substances from other chemical groups
[28; 71].

Data on the prevalence of NPS use remain limited, largely
due to monitoring challenges, such as the existence of different
local drug names, the lack of awareness of the substance and
the absence of specific screening tests [50; 71]. According to
the UNODC Early Warning Advisory Portal, by 2020, cases of
NPS use have been reported in 77 countries. In high-income
countries, there were reports that use of this class of drugs was
declining, but remained high among marginalized populations.
As for the countries of the former Soviet Union, there had been
an increase in this phenomenon [71]. In the European region,
the level of NPS use went from 0.1% in Latvia to 5.1% in
Romania, as stated in the report that was produced by the
EMCDDA in 2022 [28].

Novel psychoactive substances (NPS) may seem
attractive because of their easy availability and perceived
legal status. However, they are associated with significant
risks to both physical and mental health. The consequences
of NPS use disorders extend beyond the individual,
affecting families, friends and whole communities. These
substances place a heavy burden on health care and social
support systems, exacerbating existing public health
challenges.

Aim is to summarize scientific data on the epidemiology
of novel psychoactive substance use, risk factors, medical
and social consequences of mental and behavioral
disorders due to use of these substances.

Search strategy. The search of literature references in the
open access was carried out using databases of scientific
publications and search engines: PubMed, Scopus, Web of
Science, Google Scholar, Cyberleninka; materials from the
websites of the following organizations: United Nations Office
on Drugs and Crime, The European Monitoring Centre for
Drugs and Drug Addiction. Articles published between January
2020 and January 2025 were included. The following keywords
were used: novel psychoactive substances, synthetic drugs,
bath salts, spice, legal highs, designer drugs, risk factors,
epidemiology, prevalence, medical consequences, death,
mortality, social consequences, sociodemographic correlates.
Inclusion criteria: meta-analyses and systematic reviews,
literature reviews, cross-sectional studies, original full-text
articles in English and Russian in the open access. Exclusion
criteria: newspaper articles, expert opinions in the form of short
reports.
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Results

Classification of novel psychoactive substances

The design and distribution of NPS are driven by the
desire to avoid legal restrictions, resulting in the constant

emergence of novel substances on the market. The
classification of NPS can be based on their chemical
structure, pharmacological and mimicked effects (Table 1).

Table 1.

Classification of Novel Psychoactive Substances (NPS) by Chemical Structure, Pharmacological Effects, and

Reference Substances.

Chemical class

Class by pharmacological effects

Traditional analogues

Synthetic cannabinoids'

Cannabinoid receptor agonists

Delta-9-tetrahydrocannabinol (from marijuana)

Synthetic cathinones? Stimulants Cathinone (from khat plant)
Cathine (from khat plant)
Phenethylamines? Stimulants Phenethylamine
Empathogens MDMA*
Hallucinogens Amphetamines
Aminoindanes* Stimulants Phenethylamine
Empathogens Amphetamines
Piperazines® Stimulants Amphetamines
Empathogens MDMA*
Tryptaminest Hallucinogens Tryptamine
Psilocybin
Arylcyclohexylamines? Dissociatives Phencyclidine
Ketamine
Synthetic benzodiazepines® | Depressants Benzodiazepine
Synthetic opioids® Depressants Morphine

Sources: ": [6; 54; 59]; 2 [8; 46; 66]; %: [8; 46; 66; 49]; 4. [7; 14; 46; 49; 54; 61; 75]; 5: [2; 14; 46; 49; 54; 75]; €. [31; 61]; ":

[53]; & [13; 26]; °: [5; 13; 65; 76].
*MDMA - 3,4-methylenedioxymethamphetamine

Epidemiology

The increasing use of NPS among young people has
emerged as a particularly alarming public health concern.
The European Drug Report 2022 notes that current
adolescents are using drugs more frequently than previous
generations [28]. Supporting this trend, a survey conducted
among 8th, 10th, and 12th graders in the United States
from 2012 to 2014 found that synthetic cannabinoids were
among the most popular drugs among schoolchildren [4].
Notably, the consumption of this class of drugs has been
associated with an increase in emergency visits among
adolescents [4]. Similarly, the situation in European
countries also appears alarming. Approximately 8-10% of
young people have reported ever trying NPS [4]. This
growing ftrend is not limited to Western nations. For
example, in their 2022 study, Altynbekova G.I. et al.
reported a 60-fold increase in the number of NPS users in
the Republic of Kazakhstan over a five-year period.
Interestingly, this surge occurred against the backdrop of a
declining prevalence of mental and behavioral disorders
linked to the use of other psychoactive substances [1].

Moreover, it is evident that socially disadvantaged and
marginalized populations are more susceptible to NPS use. For
instance, a transnational study by Felvinczi, Benschop, and
Urban (2020) investigated marginalized users of novel
psychoactive substances across various European nations. It
highlighted that socioeconomic  factors —such as
unemployment, low educational attainment, and unstable
housing - are significantly correlated with NPS usage,
particularly when combined with traditional drugs [33]. The
research also indicated a distinct age and gender distribution,
with the majority of NPS users being younger males,
predominantly aged 18 to 30, often unemployed or engaged in
low-skill, precarious employment [33]. Conversely, older

individuals were underrepresented among NPS users, and
while women were present, they reported lower frequency of
use, typically in conjunction with other medications or under
differing psychosocial conditions [33]. A survey conducted
among homeless individuals in the United Kingdom revealed
that approximately 68% had a history of NPS use.
Comparatively, in other countries, the prevalence of NPS use
among homeless populations has been reported to range from
20% to as high as 87% [16]. Further underscoring this issue,
research undertaken with a sample of prisoners in West
Yorkshire revealed that 62% had tried NPS at least once,
compared to only 20% who had used traditional drugs [48].
These findings collectively highlight the widespread and
increasing use of NPS, particularly among vulnerable groups,
underscoring the urgent need for targeted prevention and
intervention strategies.

Consequences of NPS use

New psychoactive substances (NPS) are highly
unpredictable in both their formulation and pharmacological
effects. Their use can lead to a wide range of
consequences affecting both physical and mental health.
These consequences may vary significantly depending on
several factors, including the type of substance, dosage,
route of administration, and individual characteristics of the
user. Furthermore, the practice of polydrug abuse
significantly increases the risk of adverse reactions. A
systematic review summarizing the results of 20 studies
conducted between 2007 and 2015 provides further insight
into these trends According to this review, users tended to
prefer powdered forms of NPS, with oral and injectable
routes of administration being the most commonly reported
[50]. Among all types of NPS, cannabinoid receptor
agonists and cathinones were the most frequently
registered [50]. Notably, polydrug use was widespread, with
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NPS often being consumed alongside alcohol, traditional
illicit drugs, and even energy drinks - combinations that
markedly increased the likelihood of side effects [50].

Due to the lack of long-term research and clinical data,
the effects of many NPS on the human body remain poorly
understood. As a result, toxic reactions are not uncommon.
In some cases, acute poisoning occurs, necessitating
immediate medical intervention [22]. Even more concerning
are the reports of both intentional and accidental overdoses
involving ~ synthetic  opioids,  cannabinoids, and
benzodiazepines, some of which have resulted in fatalities
[27; 50; 74].

Emerging data further underscore these risks. For
instance, according to Lo Faro A. et al., during the COVID-19
pandemic, the most common cause of overdose deaths
involving NPS was opioids—particularly fentanyl—followed by
synthetic cannabinoids and synthetic cathinones [45]. This
aligns with broader public health data: in 2019, the United
States experienced a 10% increase in opioid-related overdoses
compared to the previous year. Alarmingly, new synthetic
opioids accounted for approximately 21% of all overdose cases
during that period [12]. One contributing factor to this trend is
the extreme potency of substances like fentanyl and its
analogues. The potency of these synthetic opioids can range
anywhere from 3 to 10,000 times higher than that of morphine,
and they can be thirty to forty times more potent than heroin
[12]. This makes them particularly hazardous, especially when
users are unaware of their presence in the drugs they
consume. For example, fentanyl analogues are frequently
mixed with heroin or used to manufacture counterfeit
prescription medications, significantly increasing the risk of fatal
overdoses [12; 65]. Supporting this, a study analyzing
accidental drug overdoses in San Francisco in 2022 found
fentanyl analogues present in 7.8% of all cases [74]. These
findings highlight the urgent need for continuous monitoring,
public education, and improved detection methods to address
the evolving threat posed by synthetic opioids and other forms
of NPS.

From 2012 to 2019, 165 deaths were reported to the
National Substance Misuse Mortality Program for England
in which synthetic cannabinoids were detected in tissue
samples. In 85.5% of these cases, synthetic cannabinoids
were identified as the direct cause of death, while in 27.9%
they may have contributed to the fatal outcome when acting
in conjunction with other substances [47; 73]. The
cardiovascular, respiratory, and nervous systems were the
most commonly affected, indicating the multi-systemic
toxicity of these substances [47; 73]. Notably, 90.3% of the
victims were male, which represents a higher percentage
compared to cases where synthetic cannabinoid receptor
agonists were not detected [47; 73]. In addition, individuals
whose deaths involved synthetic cannabinoids were
significantly more likely to be from vulnerable populations:
homeless (19.4% vs. 4.1%), prison residents (4.9% vs.
0.2%), or housed in dormitories (13.3% vs. 2.3%) [47; 73].

These findings are consistent with previous studies,
which have shown that certain synthetic cannabinoids such
as AB-CHIMINACA, ADB-FUBINACA, MDMB-CHMICA,
and 5F-ADB are frequently implicated in fatal intoxications.
The extreme potency and unpredictability of these
compounds significantly elevate the risk of overdose and
death [22].

Alongside cannabinoids, synthetic cathinones also
present a serious public health concern. Particularly for
individuals with pre-existing cardiovascular conditions, their
use can be especially lethal [30; 62]. Supporting this,
autopsies conducted on individuals who died following
ingestion of synthetic stimulants have frequently revealed
pulmonary edema and cerebral congestion—pathological
findings that reflect acute circulatory disturbances [19; 38;
50]. To add to that, cardiovascular complications often
accompany NPS use more broadly. In the case of
cathinones, these substances have been associated with a
variety of serious adverse cardiovascular events, such as
cardiac arrest, elevated blood pressure, and tachycardia
[62]. In addition to these, cathinones have been linked to a
wide range of neurological complications. These include
altered states of consciousness (ranging from confusion to
coma), dysregulation of body temperature, sleep
disturbances, vomiting, and seizures [8; 21; 35; 42; 47].
Thus, the health risks associated with cathinone use are
both diverse and potentially life-threatening.

The dangers are not limited to stimulants. Synthetic
hallucinogens, which encompass various classes such as
phenylethylamines and amphetamine derivatives, are also
associated with a wide range of toxic effects [3; 30; 77]. A
striking example is the compound 25|-NBOMe, which has
been repeatedly linked to severe clinical outcomes,
including death [3; 30; 77]. Agitation, tachycardia,
hypertension, and seizures are some of the adverse effects
that have been reported as a result of its consumption [3;
30; 77]. The high frequency of severe complications,
including intensive care unit admissions and fatalities,
highlights the significant danger associated with this
substance [3; 30; 77]. In addition, synthetic
phenethylamines have been associated with unique
physiological complications. One such condition is
hyponatremia, which results from a serotonin-mediated
increase in antidiuretic hormone secretion [3; 30; 58]. This
leads to excessive water retention by the kidneys, profuse
sweating, and intense thirst. In severe cases, this
electrolyte imbalance can cause cerebral edema and coma,
potentially resulting in death [3; 30; 58].

Through the use of forensic samples (1,892 cases),
consumer testing (6,316 samples), and referrals to poison
centers (481 cases), a study that was carried out in the
Netherlands between the years 2013 and 2017 revealed an
emerging trend in the detection of NPS. Particularly, the
percentage of NPS found in all drug samples went from 2.5%
to 3.1% in forensic instances, from 7.4% to 11.3% in consumer
samples, and from 4.1% to 10.6% in toxicology-related cases
[39]. Among substances that were found in the most samples,
phenethylamines, including 4-fluorophenamphetamine (4-FA),
and cathinones, which were found in 11-21% of cases, were
the most prevalent. Intoxications involving NPS were
commonly associated with symptoms including rapid heartbeat
(23%), increased blood pressure (10%), anxiety (17%), and
hallucinations (15%) [39].

Attention must be drawn to the growing threat posed by
new synthetic benzodiazepines. These substances are
associated with a high risk of toxic effects, including
profound sedation, memory loss, respiratory depression,
and in severe cases, death—particularly when used in
combination with opioids or other central nervous system
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depressants [10]. Despite their frequent identification in
cases of overdose, traffic accidents, and fatalities, their true
prevalence remains underestimated due to limited
awareness and insufficient detection methods. Forensic and
clinical investigations consistently report that synthetic
benzodiazepines such as ethizolam, flubromazolam, and
flulprazolam appear regularly in toxicological findings,
highlighting the need for increased monitoring and
regulation [10].

Mental and behavioral effects included the development
of addiction: many NPS cause severe psychological and
physical addiction, accompanied by severe withdrawal
symptoms. High-dose consumption or a predisposition to
psychotic disorders may lead to hallucinations, paranoia,
delirium, behavioral disorders, aggression, and impulsivity.
These symptoms, in turn, can result in serious social and
legal consequences [17; 44]. Psychotic disorders have
been specifically associated with the use of synthetic
cathinones, ketamine analogues, and herbal drugs [9; 20;
27; 44]. Moreover, the psychopathological spectrum of
adverse effects related to synthetic stimulants is broad. It
includes aggressive behavior, agitation, hallucinations
(especially visual hallucinations), and paranoia [18; 44; 50].
Importantly, the mental health impact of NPS extends
beyond psychosis. NPS have also been associated with
suicidal ideation, suicide attempts and self-harm and, in
some cases, are themselves a way of taking one's own life,
especially cathinones and cannabinoids [15]. Further
highlighting the severity of the issue, a 2023 scoping review
reported that NPS were associated with violent suicides,
with the synthetic cathinone mephedrone being particularly
common in these cases [14].

Another emerging and increasingly concerning
phenomenon is the spread of chemsex - a practice
involving the use of psychoactive substances for sexual
purposes. This is particularly relevant among men who
have sex with men. In the context of chemsex, NPS are
frequently consumed, especially synthetic cathinones like
mephedrone, as well as central nervous system
depressants such as gamma-hydroxybutyrate (GHB),
gamma-butyrolactone (GBL), and their analogues. The
choice of drugs may be explained by the fact that
mephedrone has a euphorizing effect and increases sexual
desire, while gamma hydroxybutyrate and its analogues
have a disinhibitory effect and induce a state of relaxation
[24; 25; 29]. Chemsex is frequently linked to unprotected
sexual practices, which markedly elevate the risk of
transmitting sexually transmitted infections such as syphilis,
gonorrhea, human immunodeficiency virus (HIV), and viral
hepatitis. Supporting this, data from the Nantes
addictovigilance center in France, collected between 2012
and 2019, revealed alarming rates of infection among
individuals engaging in “slamming’- the practice of injecting
drugs during sex sessions. Over 80% of participants were
infected with HIV, a quarter had hepatitis C, and nearly 20%
were co-infected with both viruses. Importantly, 100% of
them practiced injecting drug use, which further heightened
their vulnerability to infection and other health risks [62; 63].

Using NPS frequently results in substantial social,
economic, and legal implications, in addition to the health-
related problems that are associated with its use. The use
and distribution of these substances, as well as driving

under their influence, are punishable by law and can lead to
criminal or administrative liability [114, 115]. Moreover, drug
use is frequently associated with aggressive or violent
behavior, which may lead to the perpetration of crimes. At
the same time, it also increases the likelihood of individuals
becoming victims of criminal acts. For instance, a survey
among homeless individuals in the United States found that
while under the influence of “spice” (a slang term for
synthetic cannabinoid receptor agonists), many had been
subjected to robbery and other forms of victimization [18;
44]. NPS use is also associated with broader social
challenges, including unemployment and housing instability,
which further exacerbate the wvulnerability of affected
individuals [33; 41; 60; 72]. These factors can create a
vicious cycle, where social exclusion and drug dependence
reinforce one another.

The use of novel psychoactive substances can result in
significant and enduring consequences, impacting both the
user's health and their social environment. Recognizing the
risks associated with these substances and implementing
measures to prevent their spread is essential.

Policies and regulation for the control of novel
psychoactive substances

NPS control policy and regulation face unique
challenges due to the rapid emergence and evolution of
these substances. NPS control strategies require global
cooperation, legislative adaptability, and innovative
approaches to monitoring and regulation. Many countries
signed the United Nations international drug conventions,
which require members to control certain narcotics and
psychotropic substances. However, NPS are often not
included in these lists due to their novelty. The World Health
Organization and the International Narcotic Control Board
are crucial in monitoring forming guidelines for the
classification of new substances [69].

In their article, Kihnl et al. 2022 described the different
strategies that Governments around the world use to
address the challenges of regulating NPS. The authors
emphasize that there are three main approaches to
regulation, including specific substance lists, generic
definitions, and the analog approach [43]. Specification
includes listing substances by their chemical name, which is
advantageous from a legal perspective. However, this
approach has its limitations, as the process of legislating
new substances can be complex. Many countries had
introduced specifications under the United Nations drug
conventions and may also accompany them with controls
on generics and analogues [43]. The second approach,
generic definitions, is based on the molecular structure of
the substance and allows for the identification of controlled
elements [43]. Lastly, the analog approach is utilized in the
process of regulating substances on the basis of their
similarity to substances that controlled by law. Despite this,
the analog approach is less popular internationally as it is
considered legally unsatisfactory due to the complexity of
chemical structures of substances [43].

Several national examples illustrate how different
countries implement these approaches. The Synthetic
Drugs Act was enacted in the United States to address the
rise of synthetic drugs, such as synthetic cannabinoids and
cathinones, by designating them as controlled substances.
The EMCDDA has become essential in the identification
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and classification of NPS within the European Union.
International cooperation programs, exemplified by the
Council of Europe's initiative on new synthetic drugs, are
significant for information sharing and the development of
control strategies [54; 56].

At the national level, countries have implemented varied
legal instruments. For instance, the United Kingdom has
adopted the Psychoactive Substances Act (2016), which
prohibits the producing, distributing, selling and supplying of
psychoactive substances, with some exceptions for
substances such as alcohol, tobacco, caffeine and
medications [52]. Australia had adopted analogue
legislation that allows substances similar in structure to
already illicit drugs to be classified as controlled substances
without the need to update the legislation each time [32].
Germany’s Psychoactive Substances Act, passed in 2016,
offers yet another model. It allows for the inclusion of entire
substance groups in the list of controlled drugs, rather than
requiring individual listing. Under this law, while the
purchase and possession of NPS for personal use is
technically prohibited, it is not considered a criminal
offense. Criminal liability is instead limited to the trafficking,
distribution, and production of such substances [43].

Overall, measures against NPS vary considerably across
countries, reflecting a diversity of legal philosophies and
enforcement capacities. These approaches range from strict
prohibition to more flexible regulatory models and, in some
instances, discussions around limited legalization. However,
regardless of the strategy, one common understanding is clear;
the effectiveness of these measures must be continuously
evaluated and adapted to respond to the rapidly changing
nature of novel psychoactive substances.

Conclusions

In summary, according to all reported studies, the
prevalence of NPS use is increasing every year. The most
frequent consumers of NPS are young men, especially from
vulnerable social groups, the homeless and unemploed.
The use of NPS begins in adolescence, with individuals
who use this category of drugs becoming involved in drug
use at an earlier age. The most popular NPS are synthetic
cannabinoid receptor agonists and synthetic cathinones.
They cause a variety of adverse reactions and in some
cases are fatal. Poly-substance abuse is also quite
common, which adds to the toxic effects and dangers of
NPS. Another danger is the rise of sex parties involving
drug usage, known as chemsex. During these parties, NPS
are often used, and intravenous drug injection is prevalent.
This risky behavior, combined with unprotected sexual
contact, leads to the rapid spread of sexually transmitted
infections, including HIV and hepatitis C. These parties are
most commonly attended by men who have sex with men.
Overall, NPS pose a serious challenge to both public health
and drug control organizations due to constantly changing
formulas, the complexity of monitoring, and the
unpredictability of health effects and harms.
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