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Executive Summary

Phenibut is a psychotropic drug that was developed in Russia where it is purportedly
clinically used to treat a multitude of health issues, such as tension, anxiety, depression,
stuttering, migraine headaches, tension headaches, alcohol withdrawal, restless leg
syndrome, post-traumatic stress syndrome, insomnia, and fear, however limited
information in this regard is available. Its specific indications and its off-label use are
unknown. It is also purportedly used clinically in a few other Eastern European countries,
including Latvia, Estonia, Belarus, Kazakhstan and Ukraine, but its medicinal use throughout
other parts of the globe is minimal. While phenibut is not approved as a medication in
Western countries it is easily obtained through the internet. Countries where phenibut is
not a controlled substance and is purchased online as a dietary supplement include the
United Kingdom, the United States of America (U.S.), Canada, and China.

Phenibut’s ease of accessibility and its reputation as a ‘natural high’, nootropic,
anxiolytic, mood enhancer and sleep aid have promoted its status in the internet world of
self-medication and recreational use. Published reports, conference proceedings and
online drug user sites on its misuse, overuse, toxicity, tolerance and withdrawal (physical
dependence) are numerous.

Phenibut purportedly has anxiolytic, antinociceptive and cognitive enhancing
properties, although much of the scientific data on these properties is unavailable.

Phenibut is similar in chemical structure and function to baclofen and gabapentin,
acting primarily as an agonist at the GABA B receptor, similarly to its analog, baclofen; and
at the a2-6 subunit of voltage dependent calcium channels, like its analog, gabapentin.

Randomized controlled trials of phenibut for any of its purported indications are not
available. According to the limited literature, use of phenibut was not well documented
outside of Russia and a few other Eastern countries until 2011. At that time, a drug seizure
in Sweden raised concerns and led to its eventual classification as a new psychoactive
substance (NPS) in 2012. There are a multitude of case studies describing emergency care
situations involving phenibut, with the earliest documentation in the literature reported in
2010. In these cases, medically unsupervised use of phenibut obtained via the internet at
doses much higher than those used clinically is leading to claims of its dependence potential
and adverse effect profile. These cases provide evidence that the recreational use of
phenibut can lead to escalated dosing (tolerance), overdose with significant adverse
effects, and a withdrawal syndrome upon abstinence. Phenibut-containing products are
labelled as ‘natural’ with consumers purchasing phenibut to self-treat various ailments (i.e.,
insomnia, anxiety). Consumers report beliefs that phenibut is safer to take and easier to
obtain than registered pharmacological treatments prescribed by doctors. Consumers are
also purchasing phenibut to self-medicate withdrawal symptoms stemming from other
psychotropic drugs including opiates, benzodiazepines and alcohol.
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Multiple cases of emergency hospital admissions involving phenibut are published
in the literature, that are associated with nonmedical use of phenibut that was purchased
online. Because there is no readily available urine toxicology screen for phenibut, it is
difficult to identify its use in patients that present to the emergency room. Generally,
information on phenibut use is gleaned from family/friends. Once it is determined that
phenibut overdose or withdrawal might underlie the presenting symptoms, symptoms are
generally managed with benzodiazepines, phenobarbital, baclofen or gabapentin along
with supportive care. Symptoms generally remit in 24 hours.

Acute phenibut intoxication has presented with depressive symptoms (i.e.,
decreased level of consciousness, muscle tone, stupor, depressed respiration),
temperature dysregulation, hyper- or hypotension and tachycardia. However, in other
cases individuals have presented with psychomotor agitation, hallucinations, seizures, and
delirium. In some cases, severe behavioral agitation has necessitated sedation and airway
protection with endotracheal intubation.

Symptoms of phenibut withdrawal include insomnia, psychomotor agitation,
delusions, psychosis, disorganized thought patterns, auditory/visual hallucinations,
overwhelming anxiety, depression, fatigue, dizziness, seizures, decreased appetite, nausea
and vomiting, palpitations, and tachycardia.
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Substance identification

1.

A.

International Nonproprietary Name (INN)

Not applicable.

Chemical Abstract Service (CAS) Registry Number

1078-21-3 (racemate)

35568-36-6 (BR)-B-(Aminomethyl)benzenepropanoic acid

62596-63-8 (BS)-B-(Aminomethyl)benzenepropanoic acid

1256483-50-7 Benzenepropanoic acid, B-(aminomethyl)-, hydrate (1:1) (ACI)
3060-41-1 Benzenepropanoic acid, B-(aminomethyl)-, hydrochloride (1:1)
52992-48-0 Benzenepropanoic acid, B-(aminomethyl)-, hydrochloride (1:1), (BR)-
52950-37-5 Benzenepropanoic acid, B-(aminomethyl)-, hydrochloride (1:1), (BS)-
103095-38-1 Benzenepropanoic acid, B-(aminomethyl)-, hydrobromide (1:1)
2265218-18-4 Benzenepropanoic acid, B-(aminomethyl)-, lithium salt (1:1)
1201689-48-6 Benzenepropanoic acid, B-(aminomethyl)-, potassium salt (1:1)
697285-57-7 Benzenepropanoic acid, B-(aminomethyl)-, ethanedioate (2:1)
1379536-43-2 Benzenepropanoic acid, B-(aminomethyl)-, (2Z)-2-butenedioate (2:1)
1379536-45-4 L-Glutamic acid, B-(aminomethyl)benzenepropanoate (1:2)
697285-58-8 Butanedioic acid, 2-hydroxy-, compd. with -

(aminomethyl)benzenepropanoate (1:2)

1379536-44-3 3-Pyridinecarboxylic acid, compd. with -

(aminomethyl)benzenepropanoate (1:1)

1393708-43-4 Benzoic acid, 2-hydroxy-, compd. with B-

(aminomethyl)benzenepropanoate (1:1)

697285-55-5 Benzenepropanoic acid, B-(aminomethyl)-, 2-hydroxy-1,2,3-

propanetricarboxylate (3:1)

131420-80-9 4-Pyrimidinecarboxylic acid, 1,2,3,6-tetrahydro-2,6-dioxo-, mono|[f-

(aminomethyl)benzenepropanoate]

C

Other Chemical Names

Hydrocinnamic acid, B-(aminomethyl)- (6Cl, 7Cl, 8Cl)
B-(Aminomethyl)benzenepropanoic acid (ACI)
(x)-Fenibut

(*)-B-Phenyl-GABA
3-Phenyl-4-aminobutanoic acid
4-Amino-3-phenylbutanoic acid
4-Amino-3-phenylbutyric acid
DL-4-Amino-3-phenylbutanoic acid
DL-B-Phenyl-y-aminobutyric acid

Anvifen

Fenibut

Fenigam

Fenigama
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P-GABA

Phenibut

Phenigam

Phenybut

Phenygam

PhGABA

B-Phenyl-GABA

B-Phenyl-y-aminobutyric acid
y-Amino-B-phenylbutyric acid

D. Trade Names

Anvifen

Fenibut

Bifren

Noofen
Phenyl-GABA
From the REGISTER OF MEDICINES OF RUSSIA® RLS® (RLS®, 2017):
Phenibut-Akrikhin
Phenibut-VERTEX
Phenibut-LekT
Phenibuta tablets
PHENORABIN®

Phenibut is marketed (brand names as the racemic HCl salt Anvifen, Fenibut, Bifren,
and Noofen and as citrate Citrocard) in Russia and several other eastern European countries
(Kent et al., 2020).

Phenibut is available as a medication in the form of tablets, capsules or powder for
oral administration ["®eHnbyT (Phenybutum)" Fenibut (Phenybutum)]; it has also been
reported as a solution at a concentration of 10 mg/mL for infusion (Kent et al., 2020).

Phenibut is available as a supplement from many online stores and e-commerce
sites.

E. Street Names

Fenibut

Pbut

Noofen
Phenigam
PhGABA
Pgaba
Phenigamma
Phenygam
Party Powder
Smart Pill
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Brain Booster
Russian Wonder Drug
Soviet Smart Drug

F. Physical Appearance

Phenibut formulations include tablets, powder and fine crystals (phenibut HCL)
(white).

Free base: white solid (Ghislieri et al., 2015); orange solid, m.p. 188-190 °C (C. R. M.
D'Oca, 2017).

Phenibut HCI: crystalline solid (Cayman, 2016).

G. WHO Review History

Phenibut has not been formally reviewed by WHO and is not currently under
international control. Phenibut has been under ECDD surveillance due to reports from
Member States of its abuse potential and dependence potential. A pre-review was initiated
following a proposal with supporting information from members of the Expert Committee
regarding published reports on dependence, abuse, and toxicity.

2. Chemistry

A. Chemical Name

IUPAC Name: 4-Amino-3-phenylbutanoic acid
CA Index Name: Benzenepropanoic acid, B-(aminomethyl)- (9Cl, ACI)

B. Chemical Structure

Free base:

it
2 OH

Molecular Formula: C10H13NO>
Molecular Weight: 179.22 g/mol

C Stereoisomers

The presence of a chiral center at the B-carbon gives rise to the enantiomeric pair
of (3S5)- 4-Amino-3-phenylbutanoic acid ((S)-phenibut) and (3R)- 4-Amino-3-phenylbutanoic
acid ((R)-phenibut), respectively. However, phenibut are used clinically as racemate.
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D. Methods and Ease of lllicit Manufacturing

Phenibut was synthesized by Perekalin and his associates at the Department of
Organic Chemistry of the Herzen Pedagogic Institute in St. Petersburg, the Russian
Federation. In initial publications phenibut was known as phenigamma (Lapin, 2001, V. V.
Perekalin, 1954).

All reported synthetic procedures require the use of chemical reagents, which are
easy to be purchased, but they have to be carried out in a well-equipped chemical laboratory
and by specialized personnel.

In particular, the synthetic process employed by Perekalin et al. involved a
condensation of (2-nitrovinyl)benzene with diethyl 2-(2-nitro-1-phenylethyl)malonate to
give diethyl 2-(2-nitro-1-phenylethyl)malonate, that is subjected to hydrogenation in the
presence of Raney nickel giving ethyl 2-oxo-4-phenylpyrrolidine-3-carboxylate. This refluxed
with HCl give phenibut.

Since the first patent by Perekalin et al., numerous synthetic pathways of phenibut
have been the subject of scientific publications and patents (J. Cologne, 1962, Cignarella et
al., 1968, G. A. Gareev, 2002, Y. Su, 2011, V. Liepins, 2015) (M. P. Zelenov, 2001).

Recently a flow-reaction method of phenibut was published with a yield of 65% which
includes 5 steps (Ghislieri et al., 2015). This type of synthesis requires a particular
instrumental equipment and allows to obtain phenibut not in a single batch, but in a
continuous flow. Such instrumentation is not easy to be acquired and the procedure cannot
be performed by non-specialized users.

Although phenibut is utilized clinically as a racemic compound, (R)-phenibut has been

shown to be the biologically active isomer from pharmacological studies (Allan et al., 1990,
Zvejniece et al., 2015).
Two methods have been reported before 1990 where phenibut has been resolved by
fractional crystallization of the cinchonidine salts and a-methylbenzylamine salts of the N-
carbobenzyloxy protected racemate (SobocjDska et al., 1974). This is a simple method to
obtain the single enantiomers of phenibut as it does not require specialized equipment or
personnel.

Another synthetic strategy proposed the use of an enzyme (a-chymotrypsin) in a
buffered solution at pH 7.4 to eventually obtain the pure enantiomer (R)-phenibut. (Felluga
et al., 2005).

Other synthetic strategies tried to simplify the procedure reducing the number of
steps, but they all required a well-equipped synthetic chemistry laboratory (Biewenga et al.,
2019, C. R. M. D'Oca, 2017) (Biswas et al., 2014) (Liu et al., 2017) (V.V. Sivchik, 2012). .

Also, several methods for the resolution of racemic 3-aryl-4-aminobutyric acids into
R- and S-enantiomers are documented in literature. These are mainly chromatographic
separations with or without preventive protection (Allan et al., 1990, Langlois et al., 1996,
Zelle, 1991, Vaccher et al., 1991) (G. Veinberg, 2007). Some methods reported a separation
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by preferential crystallization of diastereoisomeric salts using optically active bases
cinchonidine or L-(-)-a-methylbenzylamine as the resolution agent (M. Sobocinska, 1979, A.
F. Wildervanck, 2000). Such methods involve the use of specific and specialized equipment
of a preparative chiral chromatography laboratory.

E. Chemical Properties

Melting point

Racemate: 209 °C (V. V. Perekalin, 1954); 206 °C (Sattur, 1956).

(S)-phenibut: 194-196 °C (Allan et al., 1990); 190-191 °C (Felluga et al., 2005); 193 °C
(Langlois et al., 1996).

(R)-phenibut: 190-191 °C (Felluga et al., 2005); 193-194 °C (Allan et al., 1990); 193 °C
(Langlois et al., 1996).

Boiling point
No information could be identified.

Solubility

Free base: 35 mg/mL in DMSO (195.29 mM) at 25 °C (SellekChem, 2019).
Hydrochloride salt (Cayman, 2016): 25 mg/ml in DMF; 20 mg/ml in DMSO; 14 mg/ml
in ethanol; 10 mg/mL in PBS (pH 7.2).

F. Identification and Analysis

The analysis of phenibut can be pursued by several methods. Some authors described
the measurement of phenibut concentrations in solution by means of an ion-selective
membrane containing poly(vinyl chloride) (PVC), plasticizer (dioctyl phthalate (60.0-75.0)),
and an electrode-active substance (trioctoxybenzolsulfonate y-amino acid B-phenylbutyric
acid (0.05-5.00)) (G. L. Starobinets, 1985).

On the same line, Veveris and Luse determined phenibut concentration in alkaline
DMSO solution by differential potentiometric titration; the method was based on Pt or
glassy-calomel electrode (A. Veveris, 1990).

Phenibut was also analyzed in its mixture with orotic acid with a spectrophotometric
method by combining UV-spectrophotometry and color reaction of the amino group with
2,4,6-trinitrobenzenesulfonic acid (A. Veveris, 1991).

Other methods reported in the literature are based on chromatographic techniques
and are herein reported.

Grinberga et al. developed a high performance liquid chromatography-tandem mass
spectrometry (HPLC-MS/MS) method for the quantification of phenibut in biological
matrices (Grinberga et al., 2008).
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3.

4.

HPLC-MS/MS was also used to determine phenibut in urine after either acidic
hydrolysis or dilution of the sample (Azaryan et al., 2016). The LOQ was set at 0.2 ng/mL and
the linear range was 0.5-50 ng/mL. The highly sensitive analytical system ensures its use for
the determination of narcotic preparations within a certain time after their intake, which
may be of particular importance for forensic examinations.

HPLC coupled to high-resolution mass spectrometry (HPLC-HRMS) was used to
analyze phenibut in urine samples from portable stand-alone urinals in a city center on a
monthly basis over 5.5 years (Archer et al., 2020). The study was aimed to determine long-
term trends in the use of new psychoactive substances.

Another HPLC method, but coupled to a UV detector (205 nm) was developed by
Smirnova et al. in 2020 (Smirnova et al., 2020).

Gas chromatography coupled to mass spectrometry (GC-MS) fails in providing correct
identification and quantification of the drug of interest because of unwanted phenomena of
thermal degradation, cyclisation and/or side reactions. Lee et al. overcame these issues
either after derivatization of phenibut or by decreasing the temperature in the injector port
to 200 °C and maintaining the GC oven temperature below 190 °C (Lee et al., 2017).

Tyurenkov et al. used an ion-pair chromatography method with a RP-C18 column and
UV detection (210 nm) for the quantitative analysis of phenibut in rat plasma (Tyurenkov et
al., 2011). The linear range was 1-200 pg/mL.

Synthetic phenibut and its enantiomers were also characterized by 'H NMR, 3C NMR,
IR, UV, optical rotatory power and circular dichroism (Ghislieri et al., 2015, C. R. M. D'Oca,
2017, Allan et al., 1990, Felluga et al., 2005, Biewenga et al., 2019).

Chromatographic methods were also employed for chiral resolution of the (R)- and
(S)- enantiomers of phenibut. In particular, Vaccher et al. presented a cyclodextrin capillary
electrokinetic chromatography achieving complete resolution with 25 mM phosphate buffer
at pH 2.5 containing 3 (w/v) of highly sulfated cyclodextrins at 25° with an applied field of
0.30kV/cm and capillaries dynamically coated with polyethylene oxide (Vaccher et al., 2006).

Sobocinska et al. developed a fractional crystallization of the cinchonidine salt of the
N-carbobenzyloxy derivative of phenibut followed by removal of the protecting group by
hydrogenolysis on a Pd catalyst (M. Sobocinska, 1979).

Highly stable Zr-based metal-organic frameworks (MOFs) proved to be efficient chiral
stationary phases for RP-HPLC (Jiang et al., 2021).

Ease of Convertibility Into Controlled Substances

It is not known from the literature that phenibut can be converted into a controlled
substance.

General Pharmacology

A. Routes of administration and dosage

Phenibut (40-98% purity) (Downes et al., 2015; Wong et al., 2015) is available as a
powder, crystals or capsules in 200-500 mg doses via online websites (Liftmode, 2021).
According to a U.S. CDC report (described later), phenibut is predominantly orally ingested
(93.2%) but is sometimes inhaled (2.8%) and other routes of administration have also been
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documented (i.e., dermal (4%))(Graves and CDC, 2020). The recommended therapeutic dose
is between 250-750 mg per day (pipelinepharma, 2021). Consumption for recreational use
ranges from 1000-2000 mg per day, but it is sometimes recommended that it is used only 2-
3 days a week (interspersed with drug-free days) as tolerance to the drug occurs rapidly, and
that no more than 1000 g is consumed over a 24-hour period (pipelinepharma, 2021). It is
also sometimes recommended that women take smaller doses. Nonetheless, reports show
that much higher amounts are consumed such as up to 8, and even as high as 16 grams daily
(Samokhvalov et al., 2013; Joshi et al., 2017).

In 40.2% of the cases of adult exposure reported to the American Association of
Poison Control Centers phenibut was ingested with one or more additional substances
(Graves and CDC, 2020).

B. Pharmacokinetics

Information on the pharmacokinetics of phenibut is limited. Lapin 2001 (Review)
states that phenibut is not metabolized following intravenous administration to either
rabbits or rats and that it is largely excreted unmetabolized in the urine by glomerular
filtration in rats, rabbits, cats and dogs (Lapin, 2001). Further, it is stated that phenibut was
found in the liver, kidneys, brain, blood and urine following intravenous administration that
dissipated to trace levels by 3 hours post-injection. In humans, 65% of a 250 mg oral dose
was unmetabolized and excreted in urine and its clearance mimicked creatinine clearance.
The plasma half-life was found to be 5.3 hours. In the published review by Lapin et al 2001
none of these statements include references, preventing examination of the primary studies
(Lapin, 2001). All other literature discussing any of these effects cites Lapin 2001. Grinberga
et al have reported that phenibut is found in rat brain tissue 1 hour following intraperitoneal
administration of 100 mg/kg daily for 3 days (Grinberga et al., 2008).

Recreational users report the onset of effects within 2 to 4 hours following oral
administration, with peak ‘high’ effects occurring approximately 6 hours after ingestion. The
duration of effects lasts anywhere from 15 to 24 hours (Owen et al., 2016).

C. Pharmacodynamics

Phenibut is structurally and functionally similar to the GABA derivatives, gabapentin
and baclofen. Phenibut is a GABA agonist that crosses the brain blood barrier more readily
than GABA itself. This is due to the presence of a phenyl group on the beta carbon (Maslova
and Khaunina RA, 1967). The affinity of phenibut for the GABA B receptor is approximately
15 times lower than the GABA B agonist, baclofen (Dambrova et al., 2008).

Baclofen is used to treat anxiety, alcohol dependence and muscle spasticity (Morley
et al., 2014), while gabapentin is used as an anti-epileptic and also to treat neuropathic pain
(Kukkar et al., 2013). Like its structural analog baclofen, evidence shows that phenibut acts
as a GABA B receptor agonist (Buu and Van Gelder, 1974), and thus some of its actions are
thought to reflect its interactions at the GABA B metabotropic G protein—coupled receptor,
the primary means of inhibitory neurotransmission within the brain. Similarly to GABA and its
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analogs, phenibut was shown to reversibly reduce the firing rate of isolated cat neurons
(Davies and Watkins, 1974).

In a comprehensive set of experiments conducted in rodents Dambrova et al.

examined the comparative pharmacological activity of optical isomers of phenibut
(Dambrova et al., 2008). Administration of racemic phenibut and its R-enantiomer showed
dose-dependent decreases in open field activity, increased analgesia in the antinociception
test and decreased immobility during the forced swim test. Pretreatment with a GABA B
antagonist blocked these effects. The S-enantiomer showed low to no effects. Results are
congruent with the antidepressant and anxiolytic properties of phenibut. GABA B agonists
such as baclofen are used to treat spasticity however, much higher doses (30- fold higher)
of phenibut were needed to impact muscle function than were needed to affect open field
behavior. Given its minimal effect on muscle function, the authors hypothesize that an
unexplored potential clinical avenue for phenibut may be in treating disorders wherein
muscle relaxation is not required

Radioligand binding studies conducted within the same set of experiments as above
showed that baclofen, racemic phenibut and R-phenibut demonstrated an affinity for GABA
B receptors, with Ki constants of 6 +1, 17742 and 9243 uM, respectively, while the S-
enantiomer did not bind to GABA B receptors (Dambrova et al., 2008). Phenibut’s actions
on GABA B receptors have been shown to activate an outward-rectifying potassium current,
suppressing the generation of action potentials (Irie, Yamazaki and Kikura-Hanajiri, 2020),
highlighting its depressant properties.

Importantly however, although phenibut binds directly to the GABA B receptor
(Dambrova et al., 2008), phenibut also has high affinity for the a2—6 subunit of voltage
dependent calcium channels (VDCCs) (Zvejniece et al., 2015), which is the same mechanism
associated with the anti-nociceptive properties of gabapentin. Data show that the binding
affinity of R-phenibut for the a2—8 subunit of the VDCC is 4 times higher than its affinity for
the GABA B receptor. Calculated Ki values of 236 uM, 3945 uM and 15640 uM were
observed for R and S-phenibut and baclofen, respectively. Further, in rodent models testing
the anti-nociceptive effects of R-phenibut, it was shown that antagonism of the a2—6 subunit
of the VDCC blocked the anti-nociceptive effects of phenibut while GABA B antagonism did
not (Zvejniece et al., 2015). In other words the anti-nociceptive effects were not mediated
by phenibut’s activity at the GABA B receptor, rather its effects at the a2—6 subunit of the
VDCC. Thus, in line with its structural similarity to gabapentin, phenibut also behaves in a
functionally similar manner and may be a suitable candidate to treat neuropathic pain.

Lapin 2001 discusses actions of phenibut at the GABA A receptor, which is a major
mechanism of action of benzodiazepines (Lapin, 2001). However, there is no available
literature showing that phenibut has actions at the GABA A receptor. In other literature
discussing phenibut’s actions at the GABA A receptor Lapin 2001 is cited, however, the
primary study cited by Lapin was not accessible.
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5.

Toxicology

Although it is noted by Kupats 2020 et al, and others, that phenibut has a therapeutic
index of 90 (Kupats et al., 2020), the information used to calculate the index is not available.
Kupats et al 2020 cites the Lapin 2001 review. Lapin 2001 states that the acute median lethal
dose (LD50) is 900 mg/kg following intraperitoneal administration in mice but the original
study is not cited. The median effective dose (ED50) is 10 mg/kg (Dambrova et al., 2008).

Phenibut is not detected in routine urine toxicology screens (Joshi et al., 2017; Li and
Madhira, 2017; Sankary, Canino and Jackson, 2017). Its concentration can be detected using
liquid chromatography mass spectrometry (Downes et al., 2015), however this technique is
not readily available in emergency room situations. Thus, medical personnel have typically
relied upon any available history and/or reports provided at the time of emergency room
(ER) admittance to gather information on quantity of phenibut consumed and when last
consumed (O’Connell et al., 2014; Sankary, Canino and Jackson, 2017; Ahuja et al., 2018;
Hardman, Sprung and Weingarten, 2019). Further, little is widely known to medical
personnel about the withdrawal syndrome associated with abstinence or the symptoms of
overdose. This makes it difficult to determine whether an individual presenting at the ER
needs treatment for withdrawal or overdose (Hardman, Sprung and Weingarten, 2019)
(Review).

Phenibut intoxication has presented with depressive symptoms (i.e., decreased level
of consciousness, muscle tone, stupor, depressed respiration, temperature dysregulation,
hyper- or hypotension and tachycardia. However, in other cases individuals have presented
with psychomotor agitation, hallucinations, seizures, and delirium (Hardman, Sprung and
Weingarten, 2019; McCabe et al., 2019) (Review). In some cases severe behavioral agitation
has necessitated heavy sedation requiring airway protection with endotracheal intubation
(Downes et al., 2015; Wong et al., 2015; Joshi et al., 2017; Li and Madhira, 2017). In a study
reporting on the clinical effects of phenibut exposures at a poison control center, a 19.6%
intubation rate was observed in a total of 56 calls (McCabe et al., 2019). There is a large
variability in doses leading to toxicity, with doses of 3 grams daily for 4 days, and an acute
30 gram dose both implicated in phenibut intoxication (O’Connell et al., 2014; Wong et al,,
2015). Generally, phenibut intoxication is resolved within 24 hours (Owen et al., 2016).

Two cases of analytically-confirmed phenibut toxicity are described by Downes et al
(Downes et al., 2015). In case 1, a 20-year old female presented to the ER exhibiting
decreased consciousness, with delirium when roused. Evidence was provided upon
admittance of phenibut use. Supportive care was provided without intervention. The patient
recovered within 24 hours and reported online purchase and use of 25 g of phenibut in 3
doses the day prior to ER admittance. Plasma phenibut concentration was 29.7 mg/ml.

In case 2, a 38-year-old male presented to ER exhibiting agitated delirium.
Information provided upon admittance was that the patient had co-ingested phenibut,
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alcohol and tetrahydrocannabinol. To reduce his extreme behavioral agitation he was heavily
sedated with multiple medications over the next 24 hours and thus required intubation. The
next day he confirmed recreational use of phenibut while consuming alcohol. Plasma
phenibut concentration was 36.5 mg/ml on admission and 8.92 mg/ml 17 hours afterwards.
In neither case was other toxicological testing performed.

A case of presumed toxicity is described in a young adult alcohol-dependent male
with depression (O’Connell et al., 2014). The patient was found unconscious and taken to
the ER. Examination revealed a depressed level of consciousness while vital signs and routine
laboratory testing were within normal limits and EKG, computerized tomography scan, and
chest radiographs were unremarkable. The patient reported consuming 3 grams of phenibut
per day for 4 days. In this case phenibut was purchased from the internet (unknown purity),
and use was not biologically confirmed. The patient denied other drug use, and was negative
for alcohol. The patient was taking therapeutic doses of venlafaxine and mirtazapine, with
the authors suggesting a possible interaction or potentiation between phenibut and the
neuroleptics.

In an abstract presented at the Annual Meeting of the North American Congress of
Clinical Toxicology (NACCT), 4 cases of presumed phenibut toxicity reported to a poison
center were presented with little available details (Marraffa et al., 2014). One of the cases
was complicated by withdrawal. All patients recovered within 24 hours (Marraffa et al.,
2014).

Sankary et al 2017 describe a case of a 25-year old male presenting to the ER with a
decreased level of consciousness (Sankary, Canino and Jackson, 2017). A friend of the patient
indicated that the patient had used phenibut pills recreationally that were purchased from
the internet. The patient was treated with intravenous fluids to enhance excretion and left
the hospital against medical advice (Sankary, Canino and Jackson, 2017).

Li and Madhira describe a case wherein phenibut’s toxic effects and abstinence
effects were difficult to differentiate (Li and Madhira, 2017). A 24-year old male with a
history of anxiety and attention deficit hyperactivity disorder (ADHD) presented to the ER
with severe agitation and psychosis. The patient routinely consumed multiple supplements
and anabolic steroids and was taking dextroamphetamine to treat his ADHD. The patient
was consuming up to twenty 250 mg tablets of phenibut daily for the prior 2 months. Urine
toxicology was negative except for amphetamine. Due to the extreme agitation the authors
speculate that the patient was suffering from withdrawal, despite not having reduced intake
of phenibut, rather than toxicity, which generally manifests in respiratory depression and
lethargy (O’Connell et al., 2014; Sankary, Canino and Jackson, 2017).

Li and Sundararajan 2015 describe a case of a 44-year old man who regularly took
500-1500 mg of phenibut per day but increased his dose due to tolerance (Li and
Sundararajan, 2015). Phenibut was accessed from the internet. The patient had a significant
history of hospital visits related to overdosing phenibut. He presented to the ER in an
agitated state with a fluctuating level of consciousness. Despite pharmacotherapy with
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benzodiazepines, he became increasingly agitated and was intubated and sedated. He
experienced a hypertensive crisis and developed pneumonia. By day 3 he was able to be
weaned off of sedatives but still had some anxiety and headaches.

Isoardi et al 2020 describe a case cluster of phenibut poisoning among five teenage
boys (Isoardi, Kulawickrama and Isbister, 2020). While attending school the boys ingested
multiple capfuls of phenibut powder, accessed through the internet. All of the boys showed
severe symptoms of agitation. Four of the boys showed fluctuating episodes of sedation with
3 progressing to coma. All patients had to be intubated to protect the airway and manage
agitated behavior. Four patients were extubated uneventfully within 24 hours while one
patient continued to have symptoms and was finally extubated after 4 days. Phenibut use
was confirmed by liquid chromatography/quadrupole time-of-flight mass spectrometry.

6. Adverse Reactions in Humans

The WHO’s VigiAccess has been monitoring phenibut use since 2012. Twenty one
adverse drug reactions (ADRs) were reported in 2019 and 14 ADRs were reported in 2020.
Three have been reported in 2021 as of July 26, 2021. Since its listing in VigiAccess (2012),
the majority of phenibut ADRs have occurred in males (83%) between the ages of 18-44
years (also 83%) within the Americas (55%) and Europe (28%), in countries wherein phenibut
is not approved for clinical use. Reported ADRs in the order of highest to lowest were:
nervous system disorders (17); psychiatric disorders (13); general disorders and
administration site conditions (13); injury, poisoning and procedural complications (9);
cardiac disorders (5); investigations (5); vascular disorders (5); musculoskeletal and
connective tissue disorders (4); respiratory, thoracic and mediastinal disorders (3); skin and
subcutaneous tissue disorders (3); eye disorders (2); gastrointestinal disorders (2); infections
and infestations (2); metabolism and nutrition disorders (2); renal and urinary disorders (2);
and social circumstances (1) (World Health Organization, 2021).

In the U.S. where phenibut is not FDA-approved as a pharmaceutical drug, but legal
to possess, the Center for Disease Control (CDC) conducted an analysis of phenibut
exposures reported to poison centers from 2009 to 2019. Exposures were extracted from
the national database maintained by the American Association of Poison Control Centers
(Graves and CDC, 2020). Exposures were captured from calls made to poison centers using
the search terms ‘phenigam’ (from 2009-19); then in 2012 ‘4-Amino-3-phenylbutyric acid’
was added as a search term; and in 2015 ‘phenibut’ was added. Over the 10-year period
1320 phenibut exposures were reported, with numbers increasing over the years as search
terms were added. Exposures were not biochemically confirmed. The majority of exposures
occurred in young adult males. According to the report, adverse effects include drowsiness
or lethargy (29.0%), agitation (30.4%), tachycardia (21.9%), and confusion (21.3%). Coma
was reported in 6.2% cases, including one involving an adolescent. In 49.6% of cases,
exposure resulted in moderate effects (i.e., no long-term impairment). In 12.6% of cases,
exposure resulted in major effects (i.e., life-threatening or resulting in significant disability).
Three deaths were reported. In 29.6% of cases co-exposure to other drugs or agents
occurred in individuals less than 18 years of age and in 40.2% of all adult cases. In exposures
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wherein phenibut was used in isolation, 10.2% were associated with major effects, including
one death.

One death that occurred in Russia in a male child (age 2-14) is reported in UNODCcP
(UNODC, 2021). The child orally ingested a combination of phenibut, the cannabinoid
agonist, IWH-081 and potentially other substances.

There are no randomized controlled trials of phenibut for any indication. In a review,
that reported on open-label trials, adverse events were reported to be low. Kupats et al,
2020 summarizes the results of 11 phenibut clinical trials (583 patients) and reports that
5.66% of patients reported adverse events with the most commonly reported event being
somnolence (1.89 %). None of the clinical trial reports discussed in the review are available
in English and none of the abstracts contain statistical analyses, preventing further analysis
of these studies (Kupats et al., 2020). Fourteen case reports wherein phenibut was
purchased on the internet and used without medical supervision and at higher doses than
medically indicated were also reviewed by Kupats et al 2020. Adverse effects in these case
studies included cardiovascular effects, insomnia, severe anxiety and agitation,
hallucinations, depressed level of consciousness, decreased muscle tone, respiratory effects,
temperature dysregulation, seizures, and delirium. The published and available case studies
summarized in Kupats et al 2020 are described in this report.

7. Dependence Potential

A Animal Studies

There are no studies conducted in animals examining phenibut’s dependence
potential.

B. Human Studies

The available literature suggests that phenibut use can lead to escalating dosage
(tolerance), taking more drug than intended, and not being able to stop using, all of which
are signs of dependence. Many of the internet sites that promote and/or sell phenibut are
warning their clientele of these possibilities (Hennselmans, 2014; Liftmode, 2021). Tolerance
to the drug has been reported in as short as one to two weeks contributing to its potential
addiction liability (Owen et al., 2016). Others report that tolerance can be observed in as
little as five days (unknown original source; (Van Hout, 2018)).

A cardinal feature of dependence is the presence of an abstinence syndrome with
abrupt cessation. Abrupt discontinuation of phenibut induces a withdrawal syndrome which
can be severe and require hospitalization. This is likely due at least partially to
downregulation of GABA B receptors during chronic use. Phenibut withdrawal symptoms
include insomnia, psychomotor agitation, delusions, psychosis, disorganized thought
patterns, auditory/visual hallucinations, overwhelming anxiety, depression, fatigue,
dizziness, seizures, decreased appetite, nausea and vomiting, palpitations, tachycardia
(Hardman, Sprung and Weingarten, 2019; Zheng, Khan and Espiridion, 2019).
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Hardman et al 2019 conducted a literature search to identify the presence and
severity of a phenibut abstinence syndrome. Ten cases of phenibut withdrawal, plus a new
case study presented by the authors, were described. In 7 of the 11 cases co-ingestion of
other substances occurred. Several of the cases described by Hardman et al 2019 are
conference proceedings/abstracts containing limited information (Goertemoeller et al,,
2015; Huntington et al., 2015; Elamin et al., 2016; Deyo et al., Unkown; Teter, Varne and
Kruse, Unknown). The published case studies are described briefly below.

Magsalin and Khan, 2010 describe a case report of a healthy male who experienced
withdrawal from phenibut that was similar to benzodiazepine withdrawal (Magsalin and
Khan, 2010). The patient took 1 g of powdered phenibut in a glass of water for 10 days to
self-treat Restless Legs Syndrome. Phenibut was accessed from the internet and purity was
unknown. The patient experienced relief of symptoms. The patient abruptly stopped taking
phenibut and within hours experienced nervousness, psychomotor agitation, irritability,
tension, fatigue, loss of appetite, heart palpitations, nausea, and insomnia. The patient
tested whether his symptoms were withdrawal-related by taking % gram of phenibut. The
patient experienced relief from symptoms and therefore continued to wean himself off of
phenibut over the course of 4 days. Use of phenibut was not biochemically verified.

Samokhvalov et al 2013 describe a case of phenibut WD wherein the patient used 8
grams daily to self-medicate anxiety, dysphoria, insomnia and alcohol craving (Samokhvalov
et al., 2013). Concomitant medications included 18 grams of daily kratom. The report states
that use of both substances was biochemically verified in the laboratory but the
methodology was not described. The patient was unable to quit taking phenibut on his own
because he experienced severe anxiety, anger and irritability. Thus, he sought medical
assistance. Kratom use was discontinued without intervention with the patient experiencing
only mild WD symptoms. Over the course of 9 weeks, baclofen was titrated upwards while
tapering down phenibut dose to manage alcohol craving, anxiety and irritability. Over the
next 15 weeks, baclofen dose was reduced while citalopram was added to mitigate
symptoms.

Joshi et al 2017 describe a case of phenibut intoxication and prolonged withdrawal
presenting with agitated delirium (Joshi et al., 2017). A 32-year old male in a dissociative
state was brought to the ER following a suicide attempt. The patient reported not having
slept for 4 nights. The patient reported 8-10 g/day of phenibut use escalating to
approximately 16 g/day in the week prior to hospitalization. The patient was co-using self-
injected anabolic steroids. Blood alcohol and urine toxicology reports were negative. The
patient was treated with a series of benzodiazepines and intravenous fluids and symptoms
remitted. On the second day the patient required intramuscular antipsychotics to treat a
growing agitation, insomnia, and disorganized thought patterns. Additional benzodiazepines
were administered but symptoms worsened. The patient was then taken off of
benzodiazepines and baclofen was administered on the third day. To improve sleep, 8 mg
ramelteon was also administered. By day 9 the patient was in complete remission.
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Ahuja et al 2018 describe a case study wherein baclofen was used successfully to
treat phenibut withdrawal (Ahuja et al., 2018). A 21-year old male with a history of alcohol
binging behavior and anxiety presented to the ER following 3 days of increasing anxiety,
insomnia and a one-week binge drinking episode. The patient had a significant history of
alcohol binging and abstaining, though he denied ever having experienced alcohol
withdrawal. The patient had been taking phenibut purchased from the internet for several
months at the recommended dose (1 scoop, equating to 100-300 mg). During the alcohol
binge the patient added phenibut to his alcoholic drinks in escalating but unknown doses.
Upon admission he was treated for alcohol withdrawal but continued to report visual
hallucinations and overwhelming anxiety. Phenibut withdrawal was suspected, the patient
was treated with baclofen and symptoms remitted.

Hardman et al 2019 describe the case of a 23-year-old male with an extensive
polysubstance abuse history and anxiety/depression managed with the selective serotonin
reuptake inhibitor, sertraline (Hardman, Sprung and Weingarten, 2019). The patient
presented to the ER with hallucinations and psychomotor agitation. He reported that he had
been using 4 grams of phenibut every six hours and had stopped using it 2 days prior.
Phenibut use was not biochemically verified. The patient denied other current drug use,
which was verified by urine toxicology. Multiple pharmacological treatments were
unsuccessful in  reducing worsening symptoms (i.e., lorazepam, haloperidol,
diphenhydramine, melatonin, and olanzapine). He developed tachycardia, increased
muscular tone, and inducible clonus. The patient became severely agitated and was
physically restrained. Additional pharmacotherapies were administered (i.e,,
dexmedetomidine infusion, lorazepam, baclofen, and gabapentin) and over the course of
the next 3 days symptoms finally abated.

Abuse Potential

A. Animal Studies

There are no animal studies examining the abuse potential of phenibut.

B. Human Studies

There are no human studies examining the abuse potential of phenibut.
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9.

Therapeutic Applications and Extent of Therapeutic Use and Epidemiology of
Medical Use

In the Russian Federation, where phenibut has been approved as a medicine since
the 1960s, it is purportedly widely used to treat a multitude of neuropsychiatric disorders
including insomnia, anxiety, depression, stress and post-traumatic stress disorder. It has also
been used to treat general weakness, stuttering and vestibular disorders. It is also reported,
but unsubstantiated, to be used similarly in Latvia, Estonia, Belarus, Kazakhstan and Ukraine
(Kupats et al., 2020; pipelinepharma, 2021). Latvia is mentioned in New Zealand’s Medical
Device Safety report (New Zealand Medicines and Medical Devices Safety Authority, 2018).

Lapin 2001 reports on a placebo-controlled double-blind study conducted in
psychotic patients versus healthy controls. Phenibut was administered orally at 250 to 500
mgs, three times a day over 1 to 2 weeks. Lapin states that phenibut improved intellectual
function, enhanced physical strength, exhibited behavioral motivating properties and
reduced weakness and tiredness. The reference provided for these statements is a study
that is described earlier in the review as a preclinical study and is in Russian and unavailable
(Mehilane, Rago and Allikmets, 1990).

A table of clinical indications of phenibut is provided in Lapin 2001. The table lists
positive effects of phenibut on conflict, seizures, cognitive and emotional processes,
learning, nystagmus, withdrawal (e.g., alcohol and morphine), neuroprotection (e.g., in
trauma, edema, stress), and hypoxia. Slight or inconsistent effects were found for its effects
on central muscle relaxation and memory improvement. There are only 3 references for the
listed indications. The papers cited are in Russian and unavailable. All other articles refer to
the Lapin 2001 review and the Kupats 2020 review when providing background information
on phenibut. Neither of these reviews provides available and verifiable information on
clinical indications.

Although most studies mention phenibut’s nootropic properties, and it is described
ontheinternet as a nootropic agent, only one published study examined its nootropic effects
through a series of experiments conducted in mice in 1990. The article, purportedly in
Russian, is inaccessible (Mehilane, Rago and Allikmets, 1990), but the results are described
by Lapin 2001. The passive avoidance task was used in this study, which is used to evaluate
learning and memory. The authors report that mice treated with phenibut spent less time in
the environment paired with an aversive stimulus compared to untreated mice. In addition,
phenibut reversed chloramphenicol-induced amnesia and enhanced performance in the
swimming and rotating rod tests. Purportedly, mice became tolerant to phenibut’s sedative
properties while its nootropic effects were enhanced.
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10. Listing on the WHO Model List of Essential Medicines

Phenibut is not listed on the 20th WHO Essential Medicines List (EML) or on the 6th
WHO Essential Medicines List for Children (EMLc).

11. Marketing Authorizations (as a Medicinal Product)

A website selling phenibut states that phenibut is authorized as a medicinal product
in Russia Ukraine, Belarus, and Latvia (pipelinepharma, 2021). Kupats et al 2020 also states
that phenibut is authorized in these countries as well as in Estonia and Kazakhstan (Kupats
et al., 2020). Information on whether other Eastern countries have authorized the use of
phenibut and for what indications was not retrieved.

Phenibut is manufactured by a number of companies. In China alone there are 129
phenibut manufacturers and suppliers (Made-in-China, 2021).

12. Industrial Use

No known industrial use.

13. Non-Medical Use, Abuse and Dependence

When purchased from the internet, phenibut has a wide range of purity. Using liquid
chromatography mass spectroscopy Downes et al, 2015 report ~40% purity and Wong et al.,
2015 report 98% (Downes et al., 2015; Wong et al., 2015). The price varies depending on
the vendor, the formulation and the quantity purchased. It generally costs between $0.30
to $2.00 per gram of powder and $0.19 to $0.34 a pill per 250 mg pill (pipelinepharma,
2021). People have reported administering up to 16 grams per day of phenibut (Joshi et al.,
2017), which is at least 16 times the recommended dose even when considering the highest
doses recommended (Hennselmans, 2014; Liftmode, 2021; pipelinepharma, 2021).

Commercially available phenibut is used widely as an anti-anxiety supplement.
Advertisements include phrases such as “unlock your social side” and “it is calming, mood
lifting, eases stress and supports a positive, social mood.” It is also used recreationally to get
high. In 56 exposure calls from 2000-2009, to a Poison Control Center in Minnesota, U.S,,
48% cited ‘to abuse’ as the reason for use while 23% cited ‘to treat anxiety’ (McCabe et al.,
2019). Some internet sites describe its potential to increase growth hormone citing literature
from the 1980s on the potential of GABA-ergics to stimulate growth hormone production
(Cavagnini et al., 1980; Hennselmans, 2014; Psychonaut, 2021).

The use of phenibut has increased rapidly in recent years. It is easily available and is
described as being a ‘safe and natural’ alternative to psychiatric medication. For example,
phenibut is one of the more widely discussed drugs on Reddit, the largest internet forum in
existence where people discuss and comment on news, information, etc. Phenibut has its
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own online forum (i.e., subreddit) (Redditt, 2021). It is mentioned ~10 times less than the
most frequent terms (e.g. fentanyl), but ~10 - 100 times more than most other substances
in drug subreddits (Personal communication: Paul Morris, Co-lead, U.S. National Drug Early
Warning System (NDEWS). The graph (see figure below) is a compilation of Redditt
comments beginning in January 2020 until present. As shown, phenibut is mentioned
consistently, although the recent rise in mentions by uniqgue commenters is outpacing the
growth of Reddit in general. The "Unique Commenters" metric counts how many mentions
of phenibut in a 4-week period were first mentions of the drug by commenters who had
never mentioned it previously on Reddit (Personal Communication, Paul Morris). Discussion
revolves around how much to take and when, how to mitigate bad effects that occur on off
days, when to stop using it altogether and withdrawal effects (Redditt, 2021). Currently,
much of the discussion relates to concerns that phenibut will be banned based on the WHQO’s
placing it on the list of substances to be pre-reviewed to determine whether it should be
investigated further. Many individuals describe ‘stocking up’ in the event that it is banned.
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NDEWS Web Monitoring Team, Machine Perception and Cognitive Robotics (MPCR) Lab. July 2021.

Many of the discussions on drug user sights such as Bluelight and Erowid describe
the use of phenibut to minimize withdrawal from benzodiazepines, opiates, alcohol, etc
(Bluelight.org, 2021; Erowid, 2021). There are many discussions on how it is relatively easy
to become dependent on phenibut, that tolerance builds rapidly and people on these forums
sometimes warn others not to try it (Bluelight.org, 2021; Erowid, 2021; Redditt, 2021).
There are also discussions of its use as a sexual enhancer (in males),(Hennselmans, 2014;
Liftmode, 2017), which are not clearly supported by the literature.
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14.

15.

16.

17.

18.

In a review conducted in 2015, 48 unrelated internet suppliers selling phenibut in the
U.K. alone were discovered (Owen et al., 2016). Arecent (July 2021) google chrome internet
search using search terms ‘phenibut’ and ‘buy’ revealed 21 suppliers: Nootropics Depot;
Zack attack; Liftmode; HR (Hard Rhino) Supplements; SportPoeders; Primaforce; Raw
Powders; Nootropic Source; MOSPharma; Grabr; SG Asesores Industriales;
Cosmicnootropic; Absorb Health; Newmind; ELV Bioscience; Intellimeds; SuperSmart;
RUPharma’Science.bio; TheSmartShopOnline; Cosmic Nootropic; NutriVitaShop; [Phenibut
is no longer available on Amazon or Walmart](Daniel, 2020; Morris, 2020).

Nature and Magnitude of Public Health Problems Related to Misuse, Abuse and
Dependence

News articles have been written, sparked by incidents such as the case of 5
adolescent boys in Australia (Isoardi, Kulawickrama and Isbister, 2020), about the
nonmedical use of phenibut but the scope of the problem is not discussed (McNeilage, 2018;
Mellor, 2018).

Several addiction treatment centers provide information on phenibut and offer
treatment but again, the scope of the problem is not discussed (Recovery, 2019; American
Addiction Centers and 2021, 2021; Nova Recovery Center, 2021).

The RADARS system does not currently acquire data on phenibut (Personal
Communication, Elise
Bailey, MSPH, Client Operations Manager; RADARS® System.

Licit Production, Consumption and International Trade

No information on the licit production or consumption of phenibut was found,
although it is a registered product in Russia.

Illicit Manufacture and Traffic and Related Information

No incidents involving phenibut have been communicated through IONICS to date
(International Narcotics Control Board, 2021).

Current International Controls and Their Impact
Phenibut is not controlled under the 1961, 1971 or 1988 United Nations Conventions.

Current and Past National Controls

Phenibut was relatively unknown outside of Russia until 2011 when a drug seizure in
Sweden prompted an alert to the European authorities (unknown original source, reported
in (Van Hout, 2018)). Due to concerns of abuse/misuse, following the seizure, the European
Monitoring Centre for Drugs and Addiction noted that it is consumed as a dietary
supplement and sold illegally (The European Monitoring Centre for Drugs and Drug
Addiction, 2013). Following the notification to EMCDDA, phenibut was classified as a new
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psychoactive substance (NPS) in 2012 by the United Nations Office of Drug and Crime
(UNODC)(Van Hout, 2018).

Phenibut is approved for medical use with a prescription in Russia. It may also be
approved in

Belarus, Latvia, Kazakhstan, Estonia and Ukraine (Kupats et al., 2020;
pipelinepharma, 2021).

Phenibut is not controlled in the U.S. but it is unlawful for any product sold in the U.S.
to contain it because it does not meet the definition of a dietary ingredient under the Federal
Food, Drug, and Cosmetic Act (FD&C Act). The FDA is currently requesting public comment
which will be used to prepare an evaluation of phenibut to provide to the World Health
Organization (Regulations.gov, 2021). In the United Kingdom is it legal for personal use but
itis illegal to supply it or sell it (unscheduled). Phenibut remains unscheduled in Canada and
most of Europe. New Zealand put a request into their Medications Classification Committee
but thus far it remains uncontrolled (New Zealand Medicines and Medical Devices Safety
Authority, 2018).

Phenibut is listed as a controlled psychoactive substance in only a few countries.
These include Hungary (Walters-Kluwer, 2021), ltaly (Ministry of Health, 2020), Lithuania
(MINISTER OF HEALTH OF THE REPUBLIC OF LITHUANIA, 2019) and France (Official Journal
of the French Republic, 2021). In 2018, Australia declared phenibut a schedule 9 substance
(prohibited substance) because 1) the perceived benefits outweigh the substantial risks; 2)
its use, although prohibited in Australia is becoming increasingly prevalent as consumers
access it through the internet; 3) published reports of its toxicity are showing significant risks
associated with overdose and withdrawal; and 4) rapid development of tolerance and
dependence (Australian Government, Office of Health, Therapeutic Drugs Administration,
2017).

19. Other Medical and Scientific Matters Relevant for a Recommendation on the
Scheduling of the Substance

Much of the information in the literature on phenibut has been retrieved from a
review article by Lapin, 2001. Unfortunately, the article is flawed. In many places the
references are not provided and in other places, they are inaccurate. For example, within
Lapin 2001, there are only 3 references listed that could potentially be considered clinical
trials. One is cited within the paper but not discussed. The abstract was retrievable and
describes an open-label small trial (Gol'dblat and Lapin, 1986). One is listed as being
published in an English indexed journal but it does not come up in a search. Further, although
it is listed in the reference section of the article, it is not mentioned in the body. The
reference provided only lists 1 page so it may be an abstract (Lapin, Krupitsky and Melnik,
1995). The last is cited within the body of the manuscript when discussing results of
preclinical studies (Orlikov, 1994). Because other articles, including reviews, such as Kupats
et al 2020 and Hardman et al 2019, cite Lapin, 2001, information that cannot be verified is
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being perpetuated in the literature. Where information was not retrieved from primary
studies this has been noted in this pre-review.
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Annex 1: Report on WHO Questionnaire for Review of Psychoactive
Substances

Data were obtained from 98 Member States (12 African Region, 12 Eastern Mediterranean Region,
37 European Region, 14 Region of the Americas, 7 South-East Asia Region and 16 Western Pacific
Region) for the WHO Questionnaires for the Review of Psychoactive Substances. The total number
of countries opting out of participation in the questionnaire was 9 (1 African Region, 2 Eastern
Mediterranean Region, 2 European Region, 2 Region of the Americas, 1 South-East Asia Region and
1 Western Pacific Region), leaving 89 countries that agreed to provide data.

Of the 89 countries who agreed to provide data, 22 countries had information on phenibut (Table
1).

Table 1. Numbers of countries providing information on phenibut

Number of countries Number of countries with
without information information on substance

African 5 0

Eastern Mediterranean 6 0

European 14 16

Region of the Americas 8 4

South-East Asia 5 0

Western Pacific 7 2

Total (67) 45 22

APPROVED MEDICAL, SCIENTIFIC OR INDUSTRIAL USE

Medical use

One country (European) reported approved human medical products containing phenibut -
“Phenibut is used for anxiety, asthenia, trouble sleeping (insomnia), speech disorder and tics in
children, Meniere's disease, dizziness and etc.”

Scientific use

No countries reported phenibut was being currently used in medical or scientific research
(excluding use as an analytical standard) in their country (such as in clinical trials for any human or
veterinary indication).

Industrial or other non-medical/non-scientific use
One country (European) reported phenibut was used for industrial or other non-medical/non-
scientific purposes in their country — that phenibut was sold on the internet as a food supplement.
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EPIDEMIOLOGY OF NON-MEDICAL USE

Twelve countries (9 European, 3 Region of the Americas) reported evidence of the use of phenibut
for non-medical use in their country (use outside of the medical, industrial or scientific context). Six
countries cited evidence from seizure data, and four countries described that phenibut was sold on
the internet, sometimes as a dietary supplement.

Routes of administration and formulations

The only reported route of phenibut administration was oral (Table 2), and the most commonly
reported formulations of phenibut were powder, tablets and capsules (Figure 1).

Table 2. Reported routes of phenibut administration
Number of
countries

Oral 10
Smoking
Inhalation
Sniffing
Injection
Other

Do not know

Route of administration

N O O O O O

Figure 1. Formulations of phenibut

Number of countries

1 [
0
Powder Tablets  Liquid for oral Solution for Do not know Other*
use injection

* Other formulations all described capsules (n=7).

Perceived negative health impact
Four countries (3 Region of the Americas, 1 European) reported the level of negative health impact
due to phenibut’s non-medical consumption was “substantial” (Figure 2).

Page 34 of 36



Unedited- Advance copy
44th ECDD (2021): Phenibut

Figure 2. Countries reporting negative health impact of the non-medical consumption of phenibut

Negligible
37% (n=7)

Do not know
42% (n=8)

Substantial
21% (n=4)

Three countries (1 European, 2 Region of the Americas) reported further information on the extent
and magnitude of public health problems or social harm caused by the use of phenibut. One country
(European) noted phenibut-related seizures and poisoning centre calls.

One country (Region of the Americas) described “Phenibut use and misuse can result in sedation,
respiratory depression, and reduced levels of consciousness, as well as withdrawal symptoms
including anxiety, agitation, and acute psychosis”, and that “Phenibut has also been encountered
on the illicit drug market”.

A second country in the Region of the Americas reported from their adverse reaction database a
report from a hospital of one patient who “consumed oral phenibut which is the suspected cause
of the below adverse effects. The patient had also consumed a Red Bull energy drink, |-arginine, and
omega-3”. The adverse effects were: agitation, decorticate posture, drug withdrawal syndrome,
hypertension, hypothermia, overdose, restlessness, tachycardia, and urinary incontinence.

Emergency Department visits

Three countries (2 European, 1 Region of Americas) were aware of emergency room/department
(ED) visits related to phenibut. One country (European) further described clinical symptoms from
when phenibut was used in combination with other drugs: a Glasgow coma scale score of three,
bradycardia, slight prolongation of QT, hypertonia, agitation, stereotyped movements, intubation
with sedation, fluctuating hyperthermia, encephalopathy, rhabdomyolysis, persistent vomiting,
drowsiness then transition into a state of euphoria, excitement and aggression, tremors, chills,
tachycardia, hallucinations, mydriasis, insomnia, obnubilation, and extrasystole.

Deaths
No countries reported deaths where phenibut was involved.
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Drug Dependence
Three countries (2 European, 1 Region of the Americas) reported they were aware of people
presenting for drug dependence treatment in their country due to use of phenibut.

CURRENT DRUG CONTROL

Eight countries (6 European, 1 Western Pacific, 1 Region of the Americas) responded phenibut is
currently controlled under national legislation to regulate its availability. Table 3 shows reported
activities involving phenibut.

Table 3. Reported activities involving phenibut for purposes other than medical, scientific or
industrial use.
Internet sales (other or location of sellers and website unknown) 6
Internet sales (from abroad to buyers in respondent's country)
Internet sales (seller or website located in respondent's country)
Smuggling (from other countries)
Trafficking
Direct sales

N P NN DN W

Do not know
Other* 2
*Other — two other countries described seizures, but with an unknown or unspecified source

Seizures
Four countries (2 European, 2 Region of Americas) reported seizures of phenibut in 2021. Seizure
numbers ranged from 3 to 16, and seizure quantities ranged from 19 to 911 grams (Table 4).

Eight countries (5 European, 1 Region of Americas, 1 Western Pacific) reported seizures of phenibut
in 2020. Seizure numbers ranged from 1 to 19, and seizure quantities ranged from 50 grams to 126

ke.

Seven countries (5 European, 2 Region of the Americas) reported seizures of phenibut in 2019.
Seizure numbers ranged from 1 to 26, and seizure quantities ranged from 49 grams to 40 kg.

Table 4. Reported seizures of phenibut

Year Number of countries reporting seizures Number of seizures
2021 4 26
2020 7 55
2019 7 51

Nineteen countries (14 European, 2 Western Pacific, 3 Region of the Americas) reported having the
forensic laboratory capacity to analyse phenibut.
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