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Introduction: Drug addiction is considered one of the serious problems. Clinical profile of drug
dependence is continuously changing taking new shape, new drugs and routes. From 2004, illicit
drug manufacturers began to produce herbal smoking substances under a wide range of brand
names. Recently over the past two to three years, the drug abuse market in Egypt was invaded by
a new herbal preparation, called “Strox” that gained favor among abusers and rapidly spread.
Aim of Study: to evaluate the strox toxicity cases including; the presenting symptoms and signs,
the lines of treatment and highlight the outcomes secondary to strox exposure, also correlate the
presenting clinical pictures with strox structure. M ethodology: A cross sectional observational
study carried out at Poison Control Center Ain Shams University (PCC-ASU). The study
included all strox intoxicated patients presented to PCC-ASU from the first of Jan. 2017 to the
end of Jan. 2018, and the obtained seized Strox packages screened by Gas Chromatography
(GC). Results: there were 84 patients. The mean age was 25+9.8 year. The median of delay time
was 2-4 hours. Disturbed conscious level observed in 45% of patients, chest pain (37%),
shortness of breathing (32%). Hypoxemia was evident in 65% of cases, associated with
Hypercapnia and respiratory acidosis in 50 % of cases. No observed changes regarding serum
electrolytes, renal function or random blood sugar. ST segment depression and T wave inversion
were reported in 6% of cases. All patients were admitted and received supportive treatment. Gas
chromatographic analysis of some Strox packages revealed the presence of xylene, methylene
dioxy methamphetamine, and trihexyphenidyl. Conclusion: Patients with Strox smoking
presented with transient coma, hallucinations, impaired ventilation, and chest pain. The
displayed picture was attributed to a mixture of xylene, MDMA, and the central anti-cholinergic
trihexiphenidyl. The picture was confirmed by gas chromatography analysis of seized strox
package.

Addiction, Designer Drugs, Strox, Synthetic Cannabinoids

Introduction

n Egypt, drug addiction is considered one of the

serious problems to the community. It affects

young teenagers in the productive years and
imposes considerable challenges to their families and
friends, viewing the high risks of violence, crime,
accidents, aggression, job firing, divorce, and rejection
from the society and family (Abass et al., 2107).
Clinical profile of drug dependence is continuously
changing taking new shape, new drugs and routes.
While barbiturates, amphetamine and benzodiazepines
were leading the list of drugs of abuse in the eighties
and nineties of the twentieth century, new drugs made
appearance in the new century including tramadol,
methylene dioxy methamphetamine MDMA and
synthetic cannabinoids (SCs) (known as voodoo) in
addition to the ever-present heroin and other opioids.
Since then, the character of the drug of abuse changed
as well. The designer drugs started to replace the
conventional drugs of abuse. Newly designed
chemicals (synthetic cannabinoids) acting on
cannabinoid receptors pose the challenge of

undetectability by drug screen and the higher potency
and life threatening hazards. From 2004, illicit drug
manufacturers began to produce herbal smoking
substances under a wide range of brand names, e.g.
“Spice”, K2, vodoo (Aldlgan, 2016). These drugs are
easily available via the internet, in smoke shops, and
street markets. To escape law enforcement, these
herbal incense products are often labeled “not for
human consumption”. The idea is spray of herbal
product by psychoactive substances like synthetic
cannabinoids compounds which are more potent than
natural product and have higher affinity to bind CB;
and CB, receptors and also other substances can be
used to give various effects (Wilson-Hohler et al.,
2016). Recently over the past two to three years, the
drug abuse market in Egypt was invaded by a new
herbal preparation, called “Strox” that gained favor
among abusers and rapidly spread. Two types of Strox
were identified; the green marjoram type and the other
tobacco type are sprayed by active substance. Abusers
of these preparations presented to the Poison control
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center of Ain Shams University (PCC-ASU) started in
2017. There are limited epidemiological data regarding
this new substance and its complications developed
after both acute and chronic exposure.

Aim of the Study

This work aimed to evaluate the strox toxicity cases to
outline the presenting symptoms and signs, the lines of
treatment and also highlight the outcomes secondary to
strox exposure, and try to correlate the presenting
clinical pictureswith strox structure.

Methodology

Sudy design: This was a cross sectional hospital-

based observational study carried out at Poison Control

Center Ain Shams University (PCC-ASU).

Inclusion criteria: The study included all patients of

strox toxicity presented to PCC-ASU in the period

from the first of Jan. 2017 to the end of Jan. 2018.

Ethical Considerations: An officiad permisson was

taken from the genera director of the PCC-ASU. The

approval of the Local Research Ethics Committee was

obtained (Approva number: FMASU R 8/ 2018).

Patient consent was waived because this was a

retrospective study based on medical records. All

personal data were Kkept anonymous to ensure

confidentiality of records.

Data collection and study variables. In each case the

following data were collected from the patients’ medical

records

= Socio-demographic variables including age and sex.

= Intoxication data: including route, place of
exposure, type of congestions, and delay time.

= Clinical data (symptoms and signs).

= Investigations: they included all those were done
for the patient like serial arterial blood gas analysis
where Alveolar-arterial  (A-a) gradient was
calculated, ECG and chest X Rays.

= Linesof treatment received

= Qutcome:

o All the patients were observed for short-term
outcomes; that are either clinical improvement
and discharge, or death.

The seized Strox packages were obtained from the
patients presented to PCC-ASU and screened by Gas
Chromatography (GC). Gas chromatography analytical
detection was performed on different Strox packages after
liguid extraction with methyl acohol. Gas
Chromatography (GC) instrument used was Dani 2000
GC, using FID detection, helium gas mobile phase and
non-polar capillary column HP-1 (100%
dimethylpolysiloxane). Negative standards in the form of
tobacco and marjoram were purchased from the market.
Poditive standards were used to confirm the screen.
Satistical method: Data were collected, revised, coded
and entered to the Statistical Package for Socia
Science (IBM SPSS) version 20. The method of data
presentation depends on the type of data.

Results

The total number of strox intoxicated patients received
by the PCC-ASU during the study period was 84
patients, one of them was a two year old child

accidentally exposed. The earliest reported cases of
strox intoxication in the current study started during
February 2017 but there was observed increase in their
number during November 2017 till end of January
2018 (Figure1).

The mean age of patients in the current study
was 25+9.8 years about 50% of them in age group
between 20 and 29 years. Almost all patients, except
one, were males. The main route of exposure was
inhalation by smoking. Most of studied patients (77%)
presented with strox only without co-ingestion of other
substance and only 23% of patients presented with
consumption of other substance with strox. Cannabis
topped the list of co-ingestion accounting for 40% (8
cases). The street is the commonest place where strox
was consumed. The median of delay time between
exposure and presentation to PCC-ASU was 2-4 hours
and most of patients (63%) presented within 2 hours
after exposure (table 1).

Table (2) and figure (2) show the physica
findings observed in the current study where transient
disturbed conscious level observed in 38 patients
(45%), 34 of them the coma grade ranged between I to
II by Reed’s classification while the remaining 4
patients were in grade IV coma. Most (36 out of 38) of
cases, regained consciousness within 3 to 6 hours. In
only 2 cases (5% of this series), comawas prolonged to
1 day and was associated with mild to severe
respiratory acidosis with cyanosis, respiratory distress
with A-a gradients of 73 and 120 mmHg (high as
regard their age and FiO,).

The other central nervous system manifestations
included convulsion that observed in 4.7% of patients.
Agitation and hallucination observed in 20 patients
(23.8%). In 75% of patients (15 out of 20 cases) who
initially presented with hallucinations and agitation,
transient disturbed conscious level followed. All cases
(who developed disturbed consciousness after agitation
and hallucinations) rapidly & spontaneously aroused
from their coma within 3 to 6 hours except for one case
presenting with agitated coma and hallucinations that
lasted 24 hours. Hypercapnia and respiratory acidosis
was evident in 10 out of 20 cases presented with
hallucinations and agitation. PaCO, was normalized
after the acute episode that lasted 3 to 6 hours.

A 2l-years- old patient was admitted with a
history of convulsions presented with coma, sinus
tachycardia 150 beatsminute, cyanosis, severe
respiratory distress, and severe metabolic and respiratory
acidosis (pH 6.9 — HCO; 13mEg/l — PaCO, 59mmHg —
PaO, 75 mmHg on FiO, 0.6). A-a gradient was 138
(normal for his age and 0.4 FiO2 is 11 mmHg). Apart
from mechanical ventilation support, he was treated
supportively  with  empirica  antimicrobias, IV
bicarbonate and IV fluids. The patient had a favorable
response, resumed his consciousness after 1 day and was
weaned after 2 days.

As regard cadiovascular and respiratory
manifestations; they included chest pain observed in
37% of patients, snus tachycardia in 22.6%, and
hypertension in 10.7%. Shortness of breathing,
respiratory distress and tachypnea were the presentations
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in 33 patients (39.2%). Hypoxemia was evident in 65%
of cases, associated with hypercapnia and respiratory
acidosisin 50 % of cases. Alveolar arterial (A-a) oxygen
gradient was abnormally elevated in 46.4% of patients
after considering age and FiO,, usually associated with
tachypnea and respiratory distress.

Chest pain associated with inferior or infero-
lateral ischemic signs in the ECG of 5 patients (6%);
cardiac markers remained within the norma limits
during hospitalization period. Further cardiac
evaluation was undertaken for al ischemic cases after
transfer to cardiology department. Half the patients
presented with chest pain had hypoxemia and high
alveolar arterial oxygen gradient. One patient had atrial
fibrillation with controlled ventricular response, of
transient nature that reverted to sinus rhythm before
discharge. Chest pain, dyspnea and ischemic ECG
signs weren’t only related to old age but also noted in
an 18 years old male patient. On oxygen 30%, his A-a
gradient was 61 (Normal for his age = 8.8 mmHg).

Regarding  gastrointestinal manifestation;
vomiting was noted in about 24% of patients (20 out of
84 patients) & it was not related or associated with any
of the neurological, cardiovascular or respiratory
manifestations while a 2-years- old child presented
with a history of accidenta ingestion of the marjoram
sprayed Strox, after initia lucid episode. Coma (of
grade 11) was associated with vomiting, hypertension
and tachycardiaa His ABG and laboratory
investigations were normal with negative urine drug
screening for tramadol, cannabis and other drugs of
abuse. The child had an uneventful recovery and
discharged after 1 day.

Regarding laboratory investigations; amost
half of patients developed acute mild to moderate
hypercapnia (50%) with respiratory acidosis. No
observed changes were evident in serum electrolytes,
renal function or random blood sugar. In only six out of
84 patients, hyperglycemia (140 — 190 mg/dl) was
recorded and it was mostly attributed to stress.

ECG of 6% of patients showed inferior wall or
inferolateral ischemic signs in the form of ST segment
depression and T wave inversion. These patients were
transferred in Cardiac care settings for percutaneous
coronary intervention and or evauation. Only one patient
developed transient rate controlled atrial fibrillation (AF).

All patients were admitted and received
symptomatic and supportive treatment according to
critical care guidelines, eleven patients (13%) were
admitted in intensive care unit (ICU) (Figure 3). Two
patients needed mechanical ventilation for 1 to 2 days.
The mean duration of hospitalization was 1.15 + 0.47
days with range of 1 to 2 days (table 3).

Forty nine percent of patients in the current
study were discharged after improvement of clinical
condition, 35% of patients were discharged against
medical advice and 7% of patients were referred for
further evaluation.

Gas Chromatographic testing was performed on
both tobacco and marjoram based packages. Strox
packages revealed the presence of xylene, methylene
dioxy methamphetamine, and trihexyphenidyl (in some
packages) among other non-identified substances.
These substances were not detected in the negative
tobacco and marjoram standards samples that were
processed like nicotine and marjoram based Strox.

Table (1): Percentage of age, sex of patients, route and place of exposure, and type of co-consumed compoundsin

the current study:

Variables Nﬂgzngae;% Percent %
Mean £ SD 25.10+9.81
Range 2-54
[2-19] 30%
Age (years) Ageroups [20-29] 50%
[30-39] 10%
[40-54] 10%
Female 1 1.2%
Sex Male 83 98.8%
. Smoking 83 98.8%
Route of intake Oral 1 12%
Street 65 66.7%
Place of intake Home 24 24%
Unreported 4 4.8%
Cannabis 8 40.0 %
Alcohol 5 25%
Type of Co-consumed substance Voodo 2 10%
Tramadol 3 15%
Opiate- clonazepam - Parkinol- 2 10%
Median (IQR) 2(2-4)
Delay (hours) Range 1_48
<2 hours 63%
>2<24hours 29%
>24 hours 8%

- SD: standard deviation, IQR: interquartile range. N: number
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Table (2): Clinical findings presented in the patients during the current study:

Clinical Findings (totg 84) % Note
Tachypnea /SOB / Respiratory distress 33 39.2%
Bradypnea (impaired respiratory drive with 2 2 404 Associated with deep coma, requiring
coma) associated with cyanosis mechanical ventilation
Hypertension (above 120 / 80 mmHg) 9 10.7% rg?g’og"g: ﬁ”a‘jrzﬁz?":an‘jgn‘;‘]ﬁg;?ﬂs
Tachycardia (> 90 beats per minute) 19 22.6% Short lived, transient in nature
Bradycardia 2 2.4%
Disturbed consciouslevel 38 45%
Agitation and Hallucinations 20 23.8% Were often followed with coma
Motor seizures 4 4.7%
Chest pain 31 37%
Vomiting 20 23.8%
The most common clinical finding;
Hypoxemia 55 65% | rapidly corrected by supplemental oxygen
in most cases
. . S Usualy mild and transient in more than
Acute hyper capnia and respiratory acidosis 42 50% half of these patients
Elevated (A-a) O2 gradient (for age and FiO2) 39 46.4%
Ischemic signson ECG 5 6% Mainly inferior or inferolateral
Atrial fibrillation (controlled Ventricular 1 1.2% Reverted spontaneoudly to sinus before
response) ) discharge
Cardiac markers - - Negative
Right thalamic and temporal hypodense
CT brain positive finding 1 areain a25y old male consuming

~ SOB: shortness of breathing, N: number, A-a alveolar-arterial oxygen gradient

synthetic cannabinoids in addition

Table (3): Hospital admission and the mean of the period of admission in the current study;

Total number (84) Number Per centage %
. - ICU 11 13%
Hospital admission Inpatient 73 87%
Hospital admission duration Mean + SD 1.15+0.47
Duration (days) Range 1-2
EN
40 -
35 1
30 -
25
20
15
10
r— - L L — — L — L4 —
~N ~ ~N ~ ~N ~ ~ ~N ~ ~N ~N ~N o0
< < < < Y 7 by by 7 < by - <
52 &£ 5| 5|5 2 2 8 8|28| &=
Month

Figure (1): Bar chart showing distribution of patientsduring the period of study.
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Figure (2) Bar chart shows per centage of clinical manifestations among studied patients

Patient Admission

M Inpatient mICU

Figure (3): Piechart showing hospital admission of studied patients

Discussion

The newly emerged designer drug “strox” made
its apparition in the Egyptian street market over the last
2 years with modest cost of almost 30 Egyptian Pound
for 2 joints (2-3 US$); hence increasing its propagation
and found its popularity among abusers. This was
associated with increased number of patients presented
to poison center with limited knowledge about its
structure and possible complications secondary to its
exposure. This study propagated to outline the pattern
of strox toxicity and trying to explain that pattern in
light of its possible structure.

In the present study; the earliest reported cases of
strox intoxication started during February 2017 but

1)

there was observed increase in the number of cases
during November 2017 till end of January 2018.

Substance abuse rates in Egypt have hit 10%, or
double the global average. The new era has witnessed
the introduction of new psychoactive drugs was aiming
to escape drugs of abuse detection and provision of
euphoria looked for by drug abusers. The speed at
which Strox use is spreading has posed a new
challenge; this is due to its cheap price comparing to
hashish beside powerful effect which isup to 100 times
than natural marijuana (Sobh and Sobh, 2018 & Abdel-
regal and Gabrah, 2020).
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“Social tolerance and acceptability to natural
cannabis in Egypt encourage abuse of its synthetic
potent analogues. Moreover, strox is easily to be
synthesized that led to its availability with low pricesin
comparison with cannabis. Furthermore, the standard
toxicology screens could not identify strox users
whereas natural cannabis would be traced” (Sobh and
Sobh, 2018).

The mean age in the current study was 25+9.8
years. Almost al patients, except one, were male. This
was in agreement with Yassa and Badea (2019) who
found that male abuse was highly significant when
compared with the female abuse and the most critical
age of abuse was between 21 to 30 year old. In general
men are more likely than women to use amost all
types of illicit drugs (National Institute on Drug Abuse,
2020).

In the current study; acute strox intoxicated
patients presented to PCC-ASU with a wide variety of
manifestations including neurological manifestations
(disturbed conscious level, hallucinations, agitation and
convulsion), cardiovascular and respiratory
manifestations (chest pain, shortness of breathing
beside high A-a gradient) and gastrointestinal
manifestation in the form of vomiting.

The diversity of the clinical presentation isforcing
the clinical toxicologist to rely on the clinical picture of
the abusers in addition to the traditional drug screen.
Thisis due to alterations of the basic chemical structure
of abused substances create an entirely new drug no
longer regulated by current laws and an ever-changing
profile of clinical effects (Nelson et al., 2014).

The depressant effect observed in this seriesin the
form of disturbed conscious level could be explained
by the inhalation of xylene added to Strox preparations.
Xylene, an aromatic hydrocarbon evaporates and burns
easily, of high liposolubility, is known for its central
nervous system depressant effect, once absorbed by
inhalation or oral route explaining the rapid occurrence
of coma Xylenes, because of their lipophilic
properties, are rapidly absorbed by al routes of
exposure, rapidly distributed throughout the body, and
quickly eliminated in exhaled air. Xylene is one of the
most widely produced and extensively used as a
solvent in the rubber, printing and leather industries. It
is aso used as a thinner for paints, cleaning agent and
in varnishes. Following oral route, this depressant
effect is delayed as it was noticed in the 2 years old
child in this series (Kandyala et al, 2010). The rapid
short lived effect is related to its rapid metabolism and
elimination from the body. Xylene is totally eliminated
from the body less than 24 hours (Langman, 1994).

The dizziness, nausea and vomiting and other
neurological manifestations are reversible.

Other effects include chest pain and dyspnea due to
strong irritating effect and pulmonary congestion
(Kandyala et al, 2010). The complaints of shortness of
breath (39.2%) and chest pain (37%) of a large
percentage of patients were as well attributed, at least
partly, to Xylene. Focal areas of intra-alveolar
haemorrhage and pulmonary edema with severe lung
congestion were seen with high acute exposure. Rajan,

and Malathi (2014) described a decreased pulmonary
function and dyspnea among histology technicians
chronically exposed to xylene in the laboratory.
Cardiovascular effects such as flushing, palpitations and
chest pains were as well seen among the exposed
histology technicians. Irregular heartbeats, documented
in our series, as the transient atria fibrillation observed
in one patient, have been reported as well by Rajan and
Malathi (2014) in their studies. These clinica
pathological findings explain hypoxemia and elevated
alveolar arterial oxygen gradient observed in the patients
of the current study. Exposure to xylene vapors is
responsible as well to nausea and vomiting frequently
noted in our study (Rajan, and Malathi, 2014).

MDMA (3, 4-methylenedioxy-methamphetamine)
isasynthetic illicit drug usually is used for its euphoric
effect and increased alertness It is traditionally taken
orally, but it can be smoked as a powder as in Strox
smoking abuse to attain rapid high. MDMA is very
often smoked, especialy by young people (Budzynska
et al., 2018). Its oral effect starts within 20 — 30
minutes, and last up to 7 hours, but may start
immediately following inhaation (Kinner and
Degenhardt, 2008 & Couper and Logan, 2014). It has
the same physical effects as other stimulants such as
cocaine and amphetamines including tachycardia,
hypertension, decreased appetite, and increased energy.
Its other effects documented in our patients are
confusion, irritability and agitation. Being a stimulant
of the central nervous system (CNS), MDMA
possesses hallucinogenic properties described as
anincreased sensory awareness. MDMA effects were
evident in strox intoxicated cases in the current study
with variable intensity.

Anti-cholinergic, preferentially trihexyphenidyl,
has been indiscriminately used in prison settings, and
using it recreationally by crushing it into powder and
smoking it with tobacco (Pierre, 2019). In addition to its
euphoric effect, trihexyphenidyl may ease depression
making it drug of abuse amongst adolescents and
prisoners using it either oraly or by smoking it as a
powder mixed with tobacco (Torrents et al., 2018 &
Pierre, 2019), however, in toxic doses it may induce
hallucinations, aggresson, delirium, coma and death
(Pierre, 2019). Trihexyphenidyl detected in  Strox
packages is partly responsible for the frequent
hallucinations observed in the patients of this current
study.

It has been assumed, according to literature, that
Strox contains psychoactive substances including
hyoscine, atropine-like substances (probably atropa
belladonna), hyosciamine, ketamine and or synthetic
cannabinoids (Sobh and Sobh, 2018).

Ketamine was suggested as an important
ingredient as the overdose might produce a picture of
tachycardia, hypertension, hallucinations, vomiting and
respiratory distress (Orhurhu et al., 2020); actualy a
picture like that described in our series. However,
Ketamine is much more expensive than the price of
strox sachets beside the effects of ketamine after its
smoking tend to be relatively minimal compared with
consuming it in other ways like; oral and injection and


https://link.springer.com/article/10.1186/s41935-019-0117-7#auth-1
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its taste especially unpleasant by smoking (Dillon et
al., 2003). In addition, gas chromatography anaysis
could not confirm its presence of the parent compound
in purchased Strox samples or in seized sachets in
possession of patients.

Synthetic cannabinoids which are, typicaly, full
agonists at the cannabinoid CB; and CB, receptor, and
therefore considerably more potent than natural cannabis
and may have correspondingly more serious
psychological effects. There are various adverse physical
health effects have been identified following synthetic
SCs usg, including tachycardia, myocardial infarction,
seizures. Small number of case series described poor
coordination, sedating effects, confusion and impairment
of motor skills as clinical effects of SC (Akram et al.,
2019). These pictures similar to findings in the current
seriecs but SC couldn’t be identified by gas
chromatographic analysis of obtained strox samples.

There are over 240 SCs under different brand
names. One considerable problem for analysis of SCs
is the fact that many compounds are very similar in
structure and not al are controlled (Helander et al.,
2014). These compounds have the exact same mass,
the same fragmentation pattern, and similar retention
times. Ingested amounts of SCs are usually in the low
milligram range, resulting in very low concentrations
in biological media which need very sensitive
instrumentation, beside pure substances of new SCs
and metabolites are often unavailable (Oiestad et al.,
2013& Helander, 2017).

Drugs of abuse commonly used in smoking include
cannabis, datura, opium, crack cocaine, heroin, synthetic
cannabinoids, phencyclidine, methamphetamine, and
dimethyl tryptamine in addition to solvents as xylene,
MDMA and trihexyphenidyl. Profile of abuse is
persistently changing to suit the abuser desire of
euphoria, cheerfulness and satisfaction. We are
expecting to witness the introduction of new chemicals
and drugs consumed in different routes to satisfy abusers
craving, in addition to risk of new short and long term
complications. Monitoring drug abusers for withdrawal
maintenance, or management of acute drugs overdose
should consider the clinical presentation, en premier
lieu, in addition to conventional analytical drug screen.

Conclusion

Patients with a history of Strox smoking
presented with transient coma, hallucinations, impaired
ventilation attributed to impaired ventilation / perfusion,
pulmonary congestion and or edema. Some of the
patients complaining of chest pain had ECG evidence of
myocardial ischemia. The supportive treatment is very
important in case of strox toxicity. The displayed picture
was due to a mixture of xylene, MDMA, and the central
anticholinergic  trihexiphenidyl. The picture was
confirmed by gas chromatography which confirming the
presence of these compounds in seized tobacco or
marjoram based sachets.

Recommendations
Further studies on the clinica cases
supplemented by anima experimental studies and

Chromatographic (HPLC-GCMS) analysis for patients’
samples and pure form.
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