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Abstract

Background: NBOMe compounds, some of which commercially known as “N-Bomb” or “Smiles” signifying
their potency, represent a uniquely potent group of phenethylamine derivatives. These have been recently used in
the past decade for their powerful hallucinogenic properties to induce a “psychedelic trip”.

Methods: This study is an analytics of the surface web incorporating data from; the published literature, grey
literature, drug fora, and trends’ databases. The study aims to review the pharmacodynamic effects of three most
popular N-Bombs (25b, 25¢c, and 25i), analyse reported cases of intoxications and fatalities, and correlate these
incidents with data retrieved from Google Trends.

Results: The potency and popularity of NBOMe compounds are tallied worldwide, 25b-NBOMe (least potent and
least popular), 25i-NBOMe (most potent and most popular), while the 25¢c-NBOMe is in the middle. The
popularity of each has been on the rise since 2011-2012, these compounds are most popular in the United States
and the United Kingdom, while data from the developing world and the densely-populated India and China are
either lacking or inadequate. The reported cases of intoxications and deaths were statistically proven to be
correlated with the trends’ data

Conclusion: Inferential statistical information has associated cases of NBOMe(s)’ morbidities-mortalities with the
public interest of surface web users in these hallucinogens. This study can serve a blueprint for an early warning
system to be activated based on changes in trends’ data.

Keywords: Novel Psychoactive Substance, NPS, sympathomimetic, phenethylamines, Bath Salts, NBOMe;
N-Bomb, Serotonin, 5-HT2 Receptor Agonists, Hallucinogens, psychedelics, epidemiology, Google Trends

1. Background

Novel psychoactive substances (NPS), also known as designer drugs or “research chemicals”, impose a major
health risk and an economic threat worldwide (Al-Imam et al. 2016; Al-Imam, 2017a; Al-Imam et al., 2017). The
extent of this phenomenon has been escalating logarithmically and simultaneously together with the growth of the
information and communication technologies embodied in the “internet of things”, social communication media,
online drug fora, and the electronic commerce (e-commerce) phenomenon (DrugWiseUK, 2016; NEPTUNE, 2016;
UNODC, 2016). NBOMe compounds, some of which commercially known as “N-Bomb” or “Smiles” signifying
their potency, are a uniquely potent group of phenethylamine derivatives. These have been recently used in the past
decade for their powerful hallucinogenic effects to induce a “psychedelic trip”; these chemicals belong to a
category of NPS known as hallucinogens (Drugfreeworld.org, 2016; UNODC, 2016; Wood et al., 2015). NBOMe
compounds were discovered by Ralf Heim in 2003 while he was researching for a pharmacological tool to study
the 5-HT2A receptors. Before that point in time, these drugs had no history of human use in addition to the total
absence of medical applications till this very moment (Heim, 2004; Wood et al., 2015). The 25X-NBOMe series
are substituted phenethylamine compounds, the most common 25b-NBOMe, 25¢-NBOMe, and 25i-NBOMe, all
have been detected in Europe since 2011 (Wood et al., 2015).

126



gjhs.ccsenet.org Global Journal of Health Science Vol. 9, No. 11; 2017

The available published data on NBOMe compounds are non-representative from an epidemiologic perspective.
However, in 2013 the Global Drugs Survey reported that 251-NBOMe was the most commonly (ab)used. It is also
the most potent NBOMe, hence the name “N-Bomb”; these data were also concordant with data from trends
databases (Google Trends, 2016). In September 2014, the United Nations Office on Drugs and Crime (UNODC)
reported that 25i-NBOMe was the most frequently reported NPS, accounting for 43% of all cases reported
worldwide (Wood et al., 2015).

All NBOMe compounds, particularly the 25i-NBOMe, are super potent 5-HT type-2A receptor agonists. Therefore,
a typical (ab)user can experience a psychedelic effect in the milligramme range or even less, making it almost as
potent as another potent hallucinogenic compound known as lysergic acid diethylamide (LSD) (Andreasen et al.,
2015; Byard et al., 2016; Kueppers & Cooke, 2015; Lowe et al., 2015; Poklis et al., 2014). In fact, NBOMe
products are promoted as a “legal alternative of LSD” (Bersani et al., 2014; Nikolaou et al., 2015; Wood et al.,
2015), although NBOMe blotters taste distinct from LSD blotters (Psychonautwiki.org, 2016; Reddit.com,
DrugsAMA, 2016). It is sold to users in the form of blotting papers (blotters), powder, and liquid form
(Bluelight.org, 2016; Wood et al., 2015). These are most commonly administered via oral, buccal or sublingual
ingestion, nasal insufflation, intravenous and intramuscular injections, per vaginal and per rectal administration,
and freebase smoking (Bersani, 2014; Bluelight.org, 2016; Forrester, 2014; Wood et al., 2015).

The pharmacodynamics are very similar for the three forms of NBOMe; the main difference is the potency which
is determined by the affinity towards the SHT receptors. The most commonly reported features of intoxication are
induced by the activation of the serotoninergic pathway and the sympathetic nervous system, resulting in a status
of hyper-stimulation of all body systems specifically the cardiopulmonary and nervous system. Hence users are
frequently apprehended in a state of agitation, aggression, hyperventilation, increased physical strength, and
clouded consciousness or a psychotic-like state (Bersani et al., 2014; Forrester, 2014; Gee, 2015; Hill et al., 2014;
Nikolaou et al., 2015; Rose, et al., 2015; Suzuki et al., 2014; Wood et al., 2015).

There have been some sporadically reported cases of intoxication, suicidal attempts, and fatalities. These possibly
represent the “tip of the iceberg”. Almost all were attributed to the most potent form (the 25i variant). These
catastrophic incidents have been reported highly in the developed world including the United States, United
Kingdom, Australia, Canada, China, Denmark, Netherlands, other European countries (Andreasen et al., 2015;
Byard et al., 2016; Kueppers & Cooke, 2015; Lowe et al., 2015; Poklis et al., 2014; Rose et al., 2013; Shanks et al.,
2015; Suzuki et al., 2014; Tang et al., 2014; Walterscheid et al., 2014). In the published literature, there are no
verifiable reports of intoxication and/or fatality from the developing world.

This study aims to infer an estimation concerning the epidemiologic magnitude of the NBOMe phenomenon based
on data retrieved from trends databases, case series, case reports, review articles, and online drug fora. To date,
there have been no studies to deploy the use of inferential statistics to describe these trends or the shift in trends of
NBOMe compounds.

2. Materials and Methods

This is an analytic study of the surface web, cross-sectional and retrospective in nature; it was conducted from
October 2016 to January 2017. The study aims were; to review the pharmacodynamic effects of three most popular
NBOMes (25b, 25¢, and 25i), to analyse reported cases of intoxications-fatalities, and to correlate these with data
from Google Trends (Google, Google Trends, 2016), online drug fora, social communication media, and the media
networks.

The literature review was carried out using a pre-designed keywords’ list; these keywords were allocated into four
main themes including; nomenclature and synonyms of NBOMe (1), intoxications and fatalities (2 and 3), and
geographical distribution (4). The total number of the individual keywords was 115, truncation and Boolean
operators (AND, OR) were also implemented to either make the search more precise (narrow it down) or maximise
(expand) the yield of the literature search process (Spink and Ozmultu, 2003). These keywords were highly
relevant to the Medical Subject Headings (MeSH) from the NCBI databases (The National Center for
Biotechnology Information, 2016). This methodology was carried out in a systematic way across medical and
paramedical databases including NCBI-PubMed/Medline, EMBASE, the Cochrane Library, Scopus, EBSCO-
CINAHL, Web of Science, ResearchGate, OpenGrey, and Google Scholar.

A preliminary (pilot) analysis of the published literature on PubMed-Medline showed that the total number of
published studies on NBOMe chemicals barely exceeded a hundred records (n=108, on the 1** of January-2017).
There was a complete absence of manuscripts with high level-of-evidence including systematic reviews and
meta-analyses, randomised controlled trials (RCTs), and a total lack of experimental-physiologic trials and
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well-structured cohort studies. Given this dearth of published literature in relation to incidents of intoxications
and/or deaths from the developing world, additional data was consulted from unpublished (grey) literature and
trends databases including Google trends (Google, Google Trends, 2016). The explored grey databases also
included the online drug fora, in addition to social communication media, and media networks (Bluelight.org,
2016; Drugs-forum.com, 2016; Erowid.org, 2016; Officialbenzofury.net, 2016; Reddit.com, 2016). These drug
fora and social media networks were analysed using keywords related to NBOMe products-of-interest, relevant
threads were further filtered by date and geographic locations. The final displayed threads dealt with cases of users’
experiences, adverse effects (reactions), intoxications, disabilities, and fatalities.

Google trends engine was also searched using three keywords “25b-nbome”, “26¢-nbome”, and “25i-nbome”
(Google trends, 2016). This design was used to retrieve data on the trends of NBOMe popularity worldwide and in
three distinct geographic locations including the United Kingdom (UK), the United States (US), and Australia. The
rationale was to choose leading countries of the highest population and from the developed world, in order to infer
which of these countries contribute the most to the global (worldwide) NBOMe trends, and to correlate incidents
of intoxications and fatalities mostly reported by these developed countries. The aim was to create a digital
database representative to the popularity of NBOMe products as searched by the internet (surface web) users. In
doing so, the purpose was to infer an estimate on the diffusion and the “electronic epidemiology” of the NBOMe
phenomenon and the change in these trends for the past five years (2012-2016). Inferential statistics were
conducted using the t-test, ANOVA test, and regression models. These tests were carried out using the statistical
package for social science version 20 (SPSS v.20) and Microsoft Excel 2016. There were also arduous attempts to
detect a pattern of correlation using data crunching and regression models by correlating the reported cases of
intoxications and fatalities with the data reclaimed from Google trends.

3. Results and Discussion
3.1 Critical Appraisal and Evidence-Based Analysis of Bibliography

The critical appraisal of individual studies was done using the CASP appraisal tools (Better Value Healthcare Ltd,
CASP-UK, 2016), and the critical appraisal tools of the Oxford Centre for Evidence-based Medicine (Oxford
Centre for Evidence-based Medicine, 2009). Manuscripts and resources of the highest attainable level-of-evidence
(Table 1) were used to backup this study, although, the majority of these ranked as either level-4 or level-5 in
accordance with classification system implied by the Oxford Centre for Evidence-based Medicine. These studies
were case reports (16.7%), case series (7.4%), and review articles (11.1%). There were no systematic reviews (0%),
nor RCTs on NBOMe (0%). One experimental study was found (1.85%) which was the original study of Ralf
Heim (Heim, 2014). Much of the data were retrieved from online drug fora (31.5%), high-quality and valuable data
were also extracted from trends’ databases. Data from systematic reviews and RCTs, written on topics pertinent to
NBOMe, were also used in the citation of this manuscript (1.85%), and from observational studies including
cross-sectional and cohort studies (7.4%). Most of the bibliographic materials were published in the past five years
(92.6%). The overall level-of-evidence of appraised resource materials was in the range of level-5 to level-1b,
although the majority of these were either level-3b, 4, or 5. The level-of-evidence of this study itself is estimated to
be of level-2b (Oxford Centre for Evidence-based Medicine, 2009).
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Table 1. Analysis of Bibliographic Materials and Resources.

References IS{};j/tiznv:/astlc Cross-Sectional Reviews Cas.e Case Drug  Trends’ Web Others
and RCTS and Cohorts Series  Reports Fora  Databases

Before 2012 0 0 1 0 0 0 0 2 1*

After 2012 1 4 5 4 9 17 2 8 0

Total 1 4 6 4 9 17 2 10 1

Percentage (%) 1.85 7.4 11.1 7.4 16.7 31.5 3.7 18.5 1.85

Cumulative % 1.85 9.25 20.35 2774 44.45 75.95  79.65 98.15 100

Grand Total 54

Level-of-Evidence Q@  1b 3bto 4 2b 4 5 N/A N/A N/A 5

Overall Evidence Level-5 to Level-1b

* Doctorate thesis by Ralf Heim (Heim, 2014).

Q According to the system imposed by the Oxford Centre for Evidence-based Medicine (Oxford Centre for Evidence-based
Medicine, 2009).

3.2 Trends in Nbome Users’ Interest

Valuable data were retrieved from Google trends database; filters were used for; search terms (“25b-nbome”,
“25c-nbome”, and “25i-nbome”), time (1% of January-2012 to 31* of December-2016), and geographic locations
including worldwide, United States (US), United Kingdom (UK), Australia (Google, Google Trends, 2016).
Interestingly, data were not available neither from the developing world nor from China or India. Data from
Google Trends database show the extent of internet users’ interest in these “research chemicals”, in other words,
the “electronic popularity” of these compounds, presented in the form of a percentile (0-100) scale.

The worldwide popularity (Figure 1) has found that; 25b (least popular), 25c, and 25i (most popular). Boxplot
presentation indicated that 25i popularity is several folds more searched (popular) than the other two forms of
NBOMe; are people attracted to what can kill them! Furthermore, there are discernible statistical outliers in each
one of the three, these represent a sharp increment in the searched NBOMe over time; the most prominent of these
are seen in June-2013 and October-2014, and there has been a rise in NBOMe-related in intoxications and fatalities
soon after each of these as seen in the combo graph (Figure 1). To be concluded, there is a rise in the popularity for
the period from January-2012 to June-2013, with a subsequent decline for the period that follows. Nevertheless,
the popularity of 25b seems to be almost constant over time, unlike that of 25¢ and 25i. These data (worldwide
popularity of NBOMe) were also correlated with cases of intoxications and deaths (Figure 1); these cases were
verified from drug fora and PubMed-Medline database (Figure 1 and 2). It was unforeseen that these incidents (of
intoxications and death) run almost in parallel with the NBOMe popularity as retrieved via Google Trends.
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Figure 1. NBOMe Popularity on the Surface Web: Combo graph of Intoxications-Deaths and Trends’ data (Google
Trends), and Boxplot presentation (below)
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Figure 2. Combo Graphical Presentation: NBOMe popularity on the surface web versus fatalities reported in drug
fora (chart above), and NBOMe popularity versus fatalities reported in PubMed-Medline versus
intoxications/deaths reported in drug fora (chart below)

The popularity in of NBOMe in the US seems to follow a very similar pattern to the pattern seen in the global
(worldwide) analysis. There has been a sharp increment in popularity in September-2012, April-2013, and
May-2014. Similarly, the intoxication-death incidents also follow the historical (chronological) change in NBOMe
popularity. It seems that the US has the greatest effect on the worldwide NBOMe popularity, In fact, it appears that
the US determine the overall pattern of the searched NBOMe over the internet (surface web), while the UK rank
2" and Australia rank 3™, Possibly, there are several factors behind this pattern, including demographics, cultural,
and social-economics, but principally it seems that the population count in these three nations is the most critical
factor in influencing this effect, the US population (325 million), UK (65 million), and Australia (24 million).

The searched NBOMe in the UK seems to follow a more erratic pattern, although 25i is apparently the most
popular while 25b is the least popular (same as the US). However, the 251 popularity is slightly higher than that of
25c¢ and 25b. The sharp incremental rise occurred in for the period June to August-2012, January-2013,
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March-2013, June-2013, August-2013, then there is a significant decline for the period that follows and to this
current date. In Australia, the pattern seems to be more consistent than that of the UK, 25i is also the most popular
while 25b and 25¢ are of lower and comparable popularity (to each other). This pattern is almost consistent for the
entire period from 2012 to 2016, although a significant (very sharp) sharp rise occurred in May and June-2016.

Auxiliary individual analyses for each of the three NBOMe variants were also done. The 25b popularity seems to
be most popular in the UK (almost 2-3 folds more than that of the US), and the least popular in Australia. Statistical
outliers can be easily visualised in a boxplot, an incremental rise in NBOMe popularity in September-2012, May
and June-2013, August-2013; this appears to be followed by a subsequent abrupt decline in an almost persistent
pattern to this current date. The 25¢ analyses have shown that it is most popular in the US, and least popular in
Australia, although the popularity is comparable (very close to each other) in both quantity and direction over time.
There has been a sharp incremental rise in popularity in July-2012, August-2012, April-2013, Septembre-2013,
August-2014, and June and July-2014. The 25i analyses have shown that it is the most popular in the US and least
popular in Australia, the popularity of 25i in Australia was much less than that of the UK as seen in the Boxplot,
statistical outliers are also seen, and these correspond to incremental rise in popularity specifically in April-2012,
May-2013, July-2013, September-2015; this was followed by a sharp decline until the current date. There is also
some more significant (remarkable) rise in popularity of 25i in September and October-2012, April-2013,
June-2013, and May-2014. Additionally, it has been mentioned formerly that the 25i-NBOMe is responsible for
the vast majority of cases of intoxications and fatalities. When these catastrophes are correlated with the 25i
popularity, it is conspicuous that there is a pattern of correlation in between the two trends.

3.3 Changes in Trends

The inferential statistics (t-test and ANOVA test) for the popularity of NBOMe for the period 2012-2016, do not
show any statistically significant change in trends (popularity of NBOMe on the surface web) between any given
year and the year next to it (Figure 3). However, there has been some degree of difference (as indicated by the
p-values) across a longer time span, for example in the UK and for the period 2013-2016 (0.079), and for the
period 2012-2016 (0.066). Similarly, in Australia for the period 2013-2015 (0.089), and for the period 2013-2016
(0.055). These values are considered significant at an alpha value of 0.10 (90% CI) and should be analysed in the
context of the overall NBOMe trends (Figure 2 and 3). Besides, there has also been less pronounced “significant”
change in the trends, these changes existed: worldwide and for the periods 2012-2016 (0.27) and 2013-2016 (0.24),
in the US for the periods 2012-2016 (0.22), 2012-2015 (0.29), 2013-2015 (0.25), 2013-2016 (0.17), and
2014-2016 (0.20), in the UK for the periods 2012-2014 (0.23), 2012-2015 (0.13), 2013-2014 (0.22), and
2013-2015 (0.13), and in Australia for the periods 2012-2016 (0.20), 2013-2014 (0.18), and 2014-2016 (0.11).
However, all these p-values are not significant, unless an alpha value of 0.20 or 0.30 is considered (70% and 80%
CI), which indicates an unreliable confidence interval for a precise statistical inference. To summarise, there has an
incremented public interest in NBOMe from 2012 to 2013-2015; this was later followed by an overall decline
towards our current day. These changes were not homogeneous worldwide. It is also enthralling to denote that this
pattern of change in trends has been almost simultaneous to the reported cases of intoxications and death (Table 2,
Figures 1 and 2). The cases of the correlated morbidities and mortalities have been analysed from the published
literature and were indexed in PubMed-Medline database and the online drug fora.
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Table 2. NBOMe-related Cases of Intoxications and Fatalities: Summary of Reports of Interest

Individual’s

Date of Type of  Serum/Blood .
P . A d Count . Polyph Life Stat
apet Submission ge an ountry NBOMe Concentration olypharmacy e Status
Gender
Kueppers
and Cooke, 11-2014 23 F Australia 251 28 g/l Yes Death
2015
Rose et al., L
2013 03-2013* 18M uUs 251 0.76 ng/ml Yes Intoxication
Lowe et al.,
2015 10-2015* 1I5M [ON) 251 0.76 ng/ml Yes Death
Suzuki et al. Intoxication/Suicidal
> R *
2014 11-2014 18M usS 251 34 pcg/ml Yes Attempt?
QBgféd tals 15016+ 19M Australia  25B 6 ug/l Yes Death
A
ndreasenet ) o014 22 M Denmark ~ 25C 0.60 ug kg Yes Death
al., 2015
18 M Us 25B 1.59 ng/ml Yes
Shankset ) 5015+ Death
al., 2015 16 M Us 251 19.8 ng/ml No
i 21 M us 251 Not Declared  Yes
Walterscheid 03-2014* Death
etal, 2014 ISF us 251 Not Declared  Yes
Poklis et al.
281 415 072013 19M Us 251 405 pcg/ml No Death
| 17M 25B Not Declared Intoxication
T: t al. . .18to0 2.
s et Al 60014+ China  osp 0.18 t02.78
2014 31 M 25C’ ng/ml Not Declared Intoxication

* Date of paper (manuscript) submission is unknown; the tabulated date is the date of publication.

© Reviews and case series have been excluded to avoid data overlap and duplicate reporting.
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Figure 3. Three-dimensional presentation of p-values for change in NBOMe popularity for the period 2012-2016

3.4 Nbome-Related Mortalities

According to the reports of NBOMe-related fatalities (Erowid.org, 2016), there have been 24 documented
incidents of death, the majority of substance users were males (79.2%) from the United States (87.5%) at an age
ranging from 15 to 25 years, while one decedent was aged 30 representing a statistical outlier. These incidents
occurred from March-2012 to January-2016, the majority were attributed to the most potent 25i-NBOMe variant
(75%), other NBOMes (25c¢, 25b) were also incriminated (25%), while the nature of the detected NBOMe was
unknown/uncharacterized in 12.5% of cases (Erowid.org, 2016a; Erowid.org, 2016b; Erowid.org, 2016c;
Erowid.org, 2016d; Erowid.org, 2016e). The lethal dose (LD-50) is unknown for all NBOMe compounds due to
the lack of animal studies. These fatalities were attributed to pharmacological-induced death (87.5%) and
behavioural-induced death (12.5%), while the suicidal and homicidal potentials are described as unknown or yet to
be confirmed (Erowid.org, 2016; Tang et al., 2014). The decedents were from multinational backgrounds including
individuals from the United States, Australia, and Ireland (Erowid.org, 2016). These data are also concordant with
the cases presented in this study (section 3.6) (Andreasen et al., 2015; Byard et al., 2016; Kueppers and Cooke,
2015; Lowe et al., 2015; Poklis et al., 2014; Rose et al., 2013; Shanks et al., 2015; Suzuki et al., 2014; Tang et al.,
2014; Walterscheid et al., 2014). Linear regression models (Figure 2 and 3) for these incidents (intoxications and
deaths) were plotted in correlation with the trends’ data in an aim to reach a potential pattern of interrelationship in
between the two phenomena. Moreover, the clustered-death analysis via linear regression shows an overall
negative curvilinear trend for the fatalities in the period 2012-2016 (R’ score= 0.77) and a statistically significant
difference (decline) in NBOMe-related deaths in 2014-2016 (p-value=0.088).
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3.5 User Reporting About Nbome

The majority of users describe the NBOMe experience as a fascinating experience; one enthusiastic user described
his trip as “Such Beauty. Fuck.' These three words were all I could conjure to explain what I was experiencing with
the new and yet-to-be fully understood 2C-I-NBOME aka 25-1. Those three words do not even present the tip of the
iceberg that is this wonderful experience from such an interesting and inspiring molecule.” (Erowid.org, 2016d).
NBOMe is not used as an ingredient in a pre-workout formula for gym users/athletes. It has not displaced into the
world of sports performance (Erowid.org, 2016b). NBOMe has been reported to be taken to enhance sexual
experiences and as a potential entactogen (empathogen), although at higher doses it gets hard for males to have or
maintain an erection, as one user described “it gets difficult to get a boner”.

Some drug fora (Quora.com, 2016; Psychonautwiki.org, 2016) provide instruction on how to use NBOMe, saying
it is “not advised” to insufflate large amounts of NBOMe or to be taken in combination with selective serotonin
reuptake inhibitors (SSRIs) and/or tricyclic antidepressants (TCAs), otherwise an inevitable serotonin
toxidrome/syndrome will be imminent (Boyer and Shannon, 2005; Haberzettl et al., 2013; Psychonautwiki.org,
2016). Besides, NBOMe (particularly the 25i-NBOMe) can significantly elevate the blood pressure and
exceptionally in individuals with already-established hypertension (Quora.com, 2016; Hare Krishna, 2016; Wood
etal., 2015).

NBOMe Powders are considered to be more dangerous (compared to blotters) as they are not “well-calibrated”,
while NBOMe blotters are known to induce “psychedelic trip” at doses as low as 300 pg (0.3gm), and seizures
and/or other features of intoxication at 1.5gm, in addition, idiosyncratic reactions can occur at any dose, some
(ab)users advise against the 251 variant and to try the least potent 25b (Erowid.org, 2016d; Officialbenzofury.net,
2016; Reddit.com, DrugsAMA, 2016). Additionally, there have been few contradictory (negative) opinions of
NBOMe as reported by some users, “/ have used several times LSD, Mushrooms, 2cb, Nbome and the experience
was always the same with only negative aspects. The discomfort is such that prevents me from having any focus”;
another user described a near-death experience (Bluelight.org, Hasnamus, 2016).

3.6 Case Reporting Around Intoxication and Morbidities

The signs and symptoms of reported intoxications with N-Bombs are merely the results of the combined features
of hyperactivation of the serotonergic pathway, both centrally and peripherally, and the sympathetic autonomic
nervous system, hence the most commonly reported features of intoxication are manifestations of both
sympathomimetic and serotoninergic effects; these include tachycardia, hypertension, agitation and aggression,
seizures and status epilepticus, hyperthermia, progressive dissociation, and drug-induced psychosis (Bersani et al.,
2014, Forrester, 2014; Gee, 2015; Hill et al., 2014; Nikolaou et al., 2015; Quora.com, Hare Krishna, 2016; Rose, et
al., 2015; Suzuki et al., 2014; Wood et al., 2015). The more severe cases frequently develop acute renal and liver
injury or failure, rhabdomyolysis, serotoninergic syndrome (serotonin toxidrome), and sympathomimetic
toxicities, multiple discrete intraparenchymal haemorrhages, cardiac failure, pulmonary oedema, and eventually
death. (Andreasen et al., 2015; Byard et al., 2016; Kueppers & Cooke, 2015; Lowe et al., 2015; Poklis et al., 2014;
Rose et al., 2013; Shanks et al., 2015; Suzuki et al., 2014; Tang et al., 2014; Walterscheid et al., 2014). Serotonin
toxidrome by itself can potentially produce acute toxicity involving metabolic acidosis, thabdomyolysis, seizures,
renal and liver failure, and disseminated intravascular coagulation (Bersani et al, 2014; Boyer & Shannon, 2005;
Forrester, 2014; Haberzettl et al., 2013; Nikolaou et al., 2015; Wood et al., 2015).

These cases (Table 2) represent case reports of interest, while case series and review papers were excluded to avoid
an overlap or duplication of reported cases. The toxicological and postmortem investigations for the presence of an
incriminated NBOMe, unveil that the almost all cases of death were caused by the 25i variant, although 25b and
25¢ were also reported (Andreasen et al., 2015; Byard et al., 2016; Tang et al., 2014). These NBOMe psychedelics
were highly potent that the detected serum/blood concentration was in microgram per millilitre (pg/ml), nanogram
per millilitre (ng/ml), and astonishingly even in picogram per millilitre (pg/ml) (Poklis et al., 2014; Suzuki et al.,
2014).

These substances were either used for recreational purposes, psychedelic/hallucinogenic experiences, and suicidal
intentions (Suzuki et al., 2014); a couple of male-female ended in death (Walterscheid et al., 2014). Most of the
(ab)users were males (84.6%), aged 15 to 23, although one victim of intoxication was a Chinese individual at the
age of 31 years, representing a statistical outlier (Tang et al., 2014). The majority of NBOMe ab(users) were
Caucasians from the United States (61.5%), polypharmacy (poly-substance use) was found to be quite high
(69.3%), and most cases ended in death (69.3%) despite receiving medical intervention; these fatalities were
reported in 2013, 2014, 2015, and 2016. Most of these cases required admittance to emergency units and intensive
care units for life support, hydration, intubation and assisted ventilation. The less severe cases of intoxication were
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actually managed using intravenous hydration, sedation with benzodiazepines (intravenous), the use of
anticholinergic agents, and other symptomatic and supportive measures (Gee et al., 2016; Hill et al., 2016; Rose et
al., 2012; Suzuki et al., 2015). The onset and duration of the NBOMe-induced effects largely depend on the doses
and the routes of administration. Insufflation of NBOMe seems to produce more rapid and severe intoxication.
Hence it is the most dangerous route of drug administration. It is also reported that in order to get the full effects of
NBOMe blotter paper, it is required to be lightly chewed for at least 20 minutes (Psychonautwiki.org, 2016), while
the long-lasting residual symptoms may last for several months after the substance use (Bersani et al., 2014;
Bluelight.org, 2016).

4. Conclusion

NBOMe compounds are potent, dangerous, and psychologically active substances. It is a family of complex
compounds; their potency and popularity are interlinked worldwide. Data from online drug fora and the appraised
case series and case reports gave a deep insight towards the demographics of victims and decedents. Users appear
to be predominantly males from the developed world, primarily from the United States, in their 2™ or 3 decades
of life. The majority of NBOMe (ab)users are attracted to using the most potent and a lethal form of NBOMe, the
25i variant. There are some limitations to this study; in relation to NBOMe popularity and interest over time, data
were only collected from Google trends. However, these data are highly accurate as they reflect the use of specific
and search terms by a range of millions (if not billions) of internet users and customers including users/patients,
abusers (addicts), chemists, researchers, and scientists, etc. Data collected from Google trends can be erroneous in
case the people use virtual private networks (VPN) and internet protocol masking (IP mask) while surfing the
surface web; the magnitude of these technologies is yet to be estimated. Further, not all the cases of morbidities and
mortalities have been (can be) reported in the literature, many cases were either documented in grey literature
databases or not reported at all. Additionally, there could be some overlap between case series, and case reports of
morbidities and mortalities, and especially for those stated in review articles. Furthermore, the exact date of the
published case reports of intoxication and death could be either inaccurately reported or not reported at all; this will
have some effect on the statistical analyses for correlation with trends databases. However, these dates can be
roughly estimated from the time of manuscript submission to each journal. Therefore, direct communication with
the authors is necessary to collect missing data (dates) whenever feasible. Additionally, some cases of individuals
with morbidities and mortalities had more than one psychoactive or novel psychoactive substances (polypharmacy)
detected in their biological fluids. Accordingly, NBOMe may not be the direct cause of intoxication and/or death.

There was also a lack of systematic reviews, randomised controlled trials, and experimental studies; this is due to
the fact that these chemicals have been recently discovered in 2003-2004, and were recently promoted worldwide
as NPS chemicals in 2011. Needless to say, data from Google trends can serve as an indicator of when to predict
high incidences of “waves” of intoxication and/or fatalities, for example in association with holidays, rave events,
e-commerce activities, and street availability of NBOMe. These can serve as an efficient peremptory warning
system, providing insightful orientation to the emergency units and intensive care units at hospitals in anticipation
of such catastrophic events; the purpose is to initiate or maintain pre-specified protocols to keep these casualties to
a minimum. Such protocols can be developed in collaboration with local health authorities and international
organisations including the world anti-doping agency (WADA), the UNODC, and the European Monitoring
Centre for Drugs and Drug Addiction (EMCDDA).

Additionally, prior studies on other NPS compounds have highlighted that noteworthiness of the chemical
characterization, and the vitality to conclude the comparative chemical profile both nationally and internationally
for a scientific and medico-legal attributes including legislative action; other studies have also highlighted the
significance of patterns of cerebral dominance and the lateralization of brain functions in connection with these
NPS (Al-Hadithi et al., 2016; Al-Imam, 2017b). Finally, the diffusion of NBOMe on the deep web was not
assessed, and it is beyond the scope of this study. Nevertheless, the role of the deep web in the diffusion and
e-commerce of these NPS is never to be ignored (Google, Deeperweb.com, 2016; TOR2WEB, 2016; Van Hout and
Hearne, 2017)
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