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Abstract: MDMA (3,4-methylenedioxymethamphetamine; commonly referred to as “Molly” or
“ecstasy”) is a synthetic compound, structurally and pharmacologically similar to both amphetamines
and mescaline. MDMA differs somewhat from traditional amphetamines in that it is not structurally
similar to serotonin. Cocaine is rare and cannabis is consumed less frequently than in Western Europe.
Heroin is the drug of choice for the poor in Bucharest, Romania’s capital of two million people, and
alcoholism is common in villages where more than a third of the population lives in poverty. By far,
the most popular drugs are Legal Highs (Romanians call them “ethnobotanics”). All of these drugs
have significant effects on cardiovascular function that contribute significantly to adverse events.
Most adverse cardiac events occur in young adults and are potentially reversible. Poisoning among
patients aged 17 years and over was commonly seen in the Emergency Departments of a large tertiary
hospital in the city centre, accounting for 3.2% of all patients. In a third of the poisonings, more
than one substance was used. Intoxication with ethnobotanicals was the most frequently observed,
followed by use of drugs from the amphetamine group. The majority of patients presenting to the
Emergency Department were male. Therefore, this study suggests further research on hazardous
alcohol consumption and drug abuse.

Keywords: methylen-dioxy-methamphetamine; intoxication; serotonin drug; amphetamine

1. Introduction

The average drug overdose mortality rate in Europe is estimated at 17 deaths per
million people aged 15–64 years [1] and accounts for about 3.5% of all deaths in adult men
under 40 years [2].

National mortality rates vary considerably and are influenced by factors such as
pattern of drug use, particularly injecting drug use, characteristics of the drug-using
population and reporting practices. Among heroin users, overdose occurs frequently and
the main associated risk factors are age at onset of dependence, severity of dependence and
concomitant use of other substances, particularly alcohol and benzodiazepines [3–6].

Romania is one of the poorest member states of the European Union and there is a total
lack of awareness about addiction treatment and a high level of stigma towards alcoholics
and drug addicts. Few people in Romania are aware that addiction is a disease and that
treatment programmes are available [1,2].

Recreational drug use has reached epidemic levels. Forty-five million people in the
European Union have used cannabis at some time, with proportionately more young people
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using it [7]. The use of high-risk drugs such as cocaine and heroin are increasing, with
around 1.5 million users in the European Union. Drug use is frequently associated with
complications, including an increased risk of premature death [7,8].

MDMA (3,4-methylenedioxymethamphetamine, commonly referred to as “Molly” or
“ecstasy”) is a synthetic compound, structurally and pharmacologically similar to both
amphetamines and mescaline.

Ecstasy (MDMA) and related drugs are amphetamine derivatives that also have
some of the pharmacological properties of mescaline. Ecstasy (MDMA) is the popular
name for a substance chemically identified as N-methyl-3,4-methylenedioxyamphetamine
or 3,4-methylenedioxy-methamphetamine. A closely related compound is N-ethyl-3,4-
methylenedioxyamphetamine. The name ‘ecstasy’ is used somewhat indiscriminately. In
earlier years, the name was also given to 3,4-methylenedioxyamphetamine (MDA). The
three compounds are closely similar in their chemistry and biological effects. Ecstasy
differs from amphetamine and methamphetamine, but resembles the structure of the
hallucinogenic material mescaline. As a result, the pharmacological effects of MDMA are a
mixture of those of amphetamines and mescaline.

This difference probably explains the increased release of serotonin and consequent
inhibition of serotonin reuptake [9–11].

The literature confirms the existence of minor adverse reactions such as neuropsy-
chomotor agitation, bruxism, nausea, diaphoresis, ataxia, visual changes, cardiac changes
(tachycardia and hypertension). These effects are usually self-limiting and will subside
spontaneously within a few hours [12].

Cocaine is rare and cannabis is consumed less frequently than in Western Europe.
Heroin is the drug of choice for the poor in Bucharest, Romania’s capital of two million
people, and alcoholism is common in villages where more than a third of the population
lives in poverty. By far, the most popular drugs are Legal Highs (Romanians call them
“ethnobotanics”). Unfortunately, Legal Highs are also the most dangerous drugs on the
market, and doctors do not know what they contain.

All of these drugs have significant effects on cardiovascular function that contribute
significantly to adverse events. Most adverse cardiac events occur in young adults and
are potentially reversible. The key to diagnosis is a high index of suspicion, especially
when unexplained or unusual cardiovascular problems occur in association with central
nervous system dysfunction, along with awareness of the pathophysiological effects of the
drugs [13].

Alcohol and drug intoxications are a common problem in the Emergency Department.
In the literature, approximately 1–5% of all Emergency Department visits were due to
single or multiple intoxication [1,2].

Intoxications range from alcohol, drugs (pharmaceutical, non-pharmaceutical or illicit
drug use/drugs of abuse) to carbon monoxide (CO) and chemicals. Globally, alcohol intoxica-
tion is the most prevalent intoxication among patients presenting to the ED [2–6,14–16].

Over time, changes in the number of specific types of poisoning were observed in
other countries [17–23].

There is an increase in visits due to alcohol consumption in Emergency Departments in
Romania [17,18]. There is also an increasing trend in presentations due to drug use, although
not all studies support these results [18–20]. Among pharmaceuticals, an increase in ED visits
for benzodiazepines and opioids was reported up to 200% in Romania [21,21–23].

Alcohol-impaired patients are considered a burden on healthcare around the world.
This burden includes social and economic aspects as well as the burden imposed on
hospitals [24–28]. The increase in Emergency Department visits and hospital admissions
due to intoxication has been described in the literature. Subsequent use of healthcare
resources is part of a growing burden on our healthcare system [27].

However, no recent data are available on health care consumption due to poisoning in
Romanian Emergency Departments.
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Therefore, the current study aimed to describe the occurrence and characteristics of
intoxications presented to the Emergency Department in the Galati Emergency Clinical
Hospital, Galati, Romania.

2. Materials and Methods

The study population consisted of patients over 17 years of age, who required medical
care due to a single or multiple poisoning during 2014–2016, in the Emergency Department
of the Clinical County Hospital Galati, Galati, Romania.

2.1. Inclusion and Exclusion Criteria

The poisonings included drugs (pharmaceutical, non-pharmaceutical or drugs), carbon
monoxide (CO) and chemicals. For this study, an intoxication was reported as present if
the attending physician described the intoxication in the patient’s medical record.

Inclusion criteria were: patients aged ≥17 years who presented to the Emergency
Department between 1 January 2014 and 31 December 2016, who either presented with a
poisoning as a primary or secondary reason. A secondary reason was defined as presenting
to the Emergency Department for a reason other than intoxication, but upon review, it
became clear that medical care was needed for a present intoxication.

A number of variables were taken from the electronic medical records. Variables
included patient characteristics (gender, age, intentional versus unintentional exposure),
intoxication characteristics (type, co-intoxications), therapy variables, day and time of
presentation, admission to the ward or Intensive Care Unit (ICU).

2.2. Characteristics of Eligible Studies

The study was conducted in accordance with the World Medical Association Declara-
tion of Helsinki, using a protocol approved by the local Bioethics Committee, and obtaining
approval from the hospital administration (Protocol code: 5257/02.03.2021).

A total of 609 patients met the inclusion criteria for this study, representing 0.21% of
all presentations in the Emergency Department.

3. Results
3.1. Characteristics of the Studied Batch

During 2014–2016, a total of 258,160 patients (age ≥ 17 years) were consulted in the
Emergency Department (Table 1).

Table 1. Number of patients consulted in the Emergency Department 2014–2016.

Year Number of Patients

2014 86,560
2015 85,610
2016 85,990

The average age of patients presenting to the Emergency Department was 51 years
for substance intoxicated patients (range 17–82), and 26 years for patients who had used
ethnobotanicals. Of all patients presenting with intoxication, 82.9% were male, with the
age range 17–60 years predominating (Figure 1).

Most of the intoxicated patients presented to the emergency room on weekends.
Almost half of the patients came during the night.

Twenty-five percent of all poisonings were admitted to hospital, of which 15% were ad-
mitted to the ICU. The 66% remaining patients were discharged home, 4%, to a psychiatric,
addiction or homeless centre, 1% to the police station and 4%. left without medical advice.
Of all patients admitted, 24% were admitted to the Internal Medicine ward and 22% to the
neurology ward; 15% of patients admitted were admitted to the ICU, representing 4% of the
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total group of poisonings. Almost a quarter (24%) of all admitted patients were transferred
to another hospital; more than half of these were admitted to the ICU, i.e., 55% (Table 2).
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Table 2. Patients distribution by type of intoxication and the day of the week which they presented
in the Emergency Department.

Type of Intoxication Day

Intentional exposure 85
Unintentional exposure 15

Day of presentation in ED
Monday-Thursday 38

Friday-Sunday 62
Time of presentation

Presentation hour 08:00–20:00 55
20:00–08:00 45

Admission to Internal Medicine Department 25
Intensive Care Admission 15

Discharge home 66
Addiction centre/police orientation 5

Left Emergency Department without medical advice 4

In 75% of all intoxications, some form of diagnosis was performed, mainly general
blood samples (54%) and electrocardiograms (41%). Radiological examinations were per-
formed in all patients; predominantly brain computer tomograph (26% of all intoxications).

Gastric lavage was performed in 1% of patients and charcoal was administered in
3% of all patients. Drugs other than an antidote were administered in 38% of patients,
including benzodiazepines which were administered in 4.3%. Three percent of patients
were intubated.
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3.2. Characteristics of Intoxications

Ethnobotanical drugs of abuse caused 66.9% of all intoxications. The mean age of
patients with a drug intoxication was 31 years (range: 16–69; SD 10.9) and 67% of patients
were male. The distribution of different types of intoxication according to the age variable
is shown in Figure 2.
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The most commonly observed drug intoxications were ethnobotanicals for 407 patients,
followed by heroin use (70 patients), and other drugs were MDMA (17 patients), cocaine
(24 patients), amphetamines (28 patients), cannabis (10 patients) and ecstasy (35 patients).
We also note that men were predominant in this category as well (Figure 3).
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Chemicals were involved in 26% of the poisonings; mainly unknown chemicals
(66 patients), chlorine (17 patients) and detergents (7 patients). Additionally, poison-
ings with paint or thinner (-vapors) (6 patients), antifreeze (4 patients), carbon monoxide
(3 patients), herbicides, pesticides or organophosphates (10 patients), descaler (4 patients),
sodium hydroxide (caustic soda) (4 patients), formaldehyde (1 patient), copper sulphate
(1 patient), plant fertiliser (1 patient) and rodenticides (5 patients) (Table 3).
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Table 3. Distribution of solution intoxications by gender.

Solution of Intoxications Female Male

Chlorine 8 9
Detergent 4 3

Paint 1 1
Hydrogen Peroxide 1 0

Rodenticide 2 3
Antifreeze 2 2
Furadan 1 1

Sodium hydroxide 1 3
Organophosphorus 3 6

Pesticide 1 0
Formaldehyde 1 0

Carbon-monoxide 0 3
Pre-release 0 1

Thinner 0 4
Descaling agent 3 1

Tomoxan 0 1
Royal water 0 1
Iodpovidone 0 1

Copper Sulphate 0 1
Petrol 1 0
Diesel 0 1

Plant fertiliser 0 1
Paint and thinner 0 1

Chlorine and detergent 0 3
Chlorine and antifreeze 0 1

3.3. Cases Report—Study on the Different Outcomes of Two Patients Admitted to the ED for Acute
MDMA Intoxication

Next, the evolution of two patients was compared. Both patients were male and
32 years old. From the clinical observation sheets, we found that the two patients presented
on the same day to the Emergency Department of the Emergency Hospital of Galati (on
23 April 2021). The patients were brought by ambulances from the same village.

Due to the fact that the two patients were brought by the ambulance service at the
same time to the Emergency Department, this work was carried out in a comparative
manner, constantly presenting the management of the patients, by exposing their evolutions
simultaneously, in order to detect the risk factors that finally led to the discharge of both
subjects (with a slow favourable evolution). Taking into account the condition of the
patients at the time of admission to the Emergency Department (Figure 4), we continued
the presentation of the main manoeuvres performed in the Emergency Department.
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The patient L.I.
Medical procedures:

- Two peripheral venous lines;
- Intra-osseous access;
- Mechanical ventilation + oro-tracheal intubation without induction;
- Continuous monitoring (blood pressure, SaO2 (Oxygen Saturation), the ventricular

allura, the ejection fraction), EKG
- Nasogastric tube mounting;
- Urinary bladder catheter mounting (500 mL of normal urine);
- The cardiological examination: the Cardio-respiratory arrest ≥ with external

cardiac massage;

Cardiopulmonary arrest resuscitated with resumption of sinus rhythm; the inferior-
posterior myocardial infarction with right ventricular damage;

Ultrasound-chord: Ejection fraction = 40%, contractility disturbance localized to the
inferior wall, posterior lateral, no evidence of fluid in the pericardium;

The patient was referred to the Intensive Care Unit, continuously monitored. The
patient received the prescribed treatment;

PCR SARS-CoV-2 Test: Negative;
The cranial brain computer tomography 23 April 2021: no recent injuries;
The abdominal ultrasound no recent injuries.

The patient C.I.
Medical procedures: Peripheral venous access. Continuous monitoring (blood pres-

sure, SaO2, ventricular allura, ejection fraction, EKG). The urinary bladder catheterization
(hyper chromic urine 1200 mL);

The cardiology examination: sinus tachycardia of unspecified etiology). The patient’s
general condition was very bad, conscious but hardly responsive to the stimuli (verbal
and painful);

Cardiac ultrasound: the left ventricle undiluted, with normal global systolic function;
no fluid deceleration in the pericardium. The patient was referred to the Intensive Care
Unit where he is continuously monitored;

The patient received the prescribed treatment;
PCR SARS-CoV-2 Test: Negative;
The cranial brain computer tomography 23 April 2021: no recent injuries;
The abdominal ultrasound: intestinal stasis; failure to visualize the pancreas; the liver

homogeneous; the porta vena = 12 mm; the gallbladder without calculi. the spleen = 119 mm;
the normal kidneys; no free intraperitoneal fluid.

The distinct evolution of the two patients, analysed on the basis of the information
obtained from the observation records, during the first 3 days post-admission was observed.
The following can be observed:

1 First patient L.I.: the patient presented leukocytosis in remission during this period,
with a gradual decrease in PLT (up to a value of 105). Glycemic values were main-
tained above the threshold of 150 mg/dL, with a maximum value of 183 mg/dL.
Normalization of liver indicators values (with remission of hepatocytolysis syndrome).
At the same time, the CRP value was over 30 × normal (Table 4).

2 The second patient, C.I., presented evolving leukopenia, up to a minimum value of
8.45, with a co-morbid decrease in HBG (minimum value of 14.2). This time, discrete
thrombocytopenia was noted, with a decrease in values over the 3 days from 202 to 146.
Compared to the previous patient, this young man had low blood glucose values,
with a MV of 100 mg/dL. The hepatocytolysis syndrome detected at the time of
admission can be justified by MDMA ingestion, with GOT and TGP values exceeding
the threshold of 1900 mg/dL. It should be noted that this patient had increased CK
values (from 25,003 to 7383) (Table 5).
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The evolution of the patients during the first 3 days post admission in the hospital
was the following:

Table 4. Results of laboratory analysis patient L.I.

Patient
L.I. WBC HBG NEU PLT TP INR TMF Glucose TGP TGO Creatinine RA CK Cl

Serum Sodium CRP

23
April
2021

13.04 14.7 12.21 191 15.8 1.3 151 329 354 1.67 35 109.9 150

24
April
2021

30.1

25
April
2021

14.85 13.2 12.84 130 15.6 1.28 Positive 169 243 155 1.16 34 3605 112.4 151

26
April
2021

11.8 13 9.78 105 14.5 1.18 Positive 183 183 75 1.03 26 2671 112.1 148

Table 5. Results of laboratory analysis patient C.I.

Patient
C.I. WBC HBG NEU PLT TP INR TMF Glucose TGP TGO Creatinine RA CK CL

Serum Sodium CRP

23 April
2021 12.26 15.06 10.33 202 14.1 1.14 87 2583 2583 1.14 25 103 141

24 April
2021

25 April
2021 8.55 14.8 6.35 160 15.1 1.24 120 1671 1701 0.9 26 25,003 104.8 139

26 April
2021 8.45 14.2 5.88 146 14.6 1.19 93 309 480 0.81 25 7383 106.4 142

The following pointsmay stand out:

- The first patient, L.I., was taken in with extremely serious general condition, comatose,
unresponsive to painful stimuli, GCS—3 points, required IOT + MV for stabilization.
On arrival in the emergency room, the patient was fully monitored, but during con-
sultations, presented with resuscitable CRA. The cardiological examination showed
an EF of 40%, hypokinesis of the cardiac muscle, probably in the context of the exis-
tence of a post-internal IMA. During the other days of hospitalization, the parameters
normalized, with a slowly favourable evolution.

- The second patient, C.I., (with the same characteristics—age 32 years, male) showed
the following at the time of pick-up by the ambulance crew: GCS = 15 points, con-
scious, hardly cooperative, responds with difficulty to painful and verbal stimuli. He
associates liver damage during admission, with marked hepatocytolysis syndrome,
with consequent increase in CK and LDH, respectively.

4. Discussion

The current study showed that intoxications among patients aged 17 years and over
are frequently observed in the Emergency Department of the Galati Emergency Clinical
Hospital. The most common intoxication was that of ethnobotanicals, which was present
in the majority of males.

Vermes et al. conducted a similar descriptive study in the Erasmus M C University
Medical Center in 2000, using a similar methodology. Comparison of the current study
with the Vermes et al. study showed that the reported number of intoxications with alcohol,
drugs or pharmaceuticals increased by 38% from 2000 to 2016. During this period, the
population of Galat, i increased by 6.2% [28].

Our results on the prevalence of drug and pharmaceutical intoxications are in line
with the literature, showing that approximately 0.3–2% of all Emergency Department visits
are drug-related [1,2,7].

In the current study, ethnobotanicals, heroin, ecstasy and the amphetamine
group—MDMA—were the most commonly observed. This can be explained by the current
state policy of tolerance. The alarming increase observed in the current study is in line with
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the increasing trend observed in the general population in Romania for the use of cannabis,
cocaine, MDMA, amphetamines and ethnobotanicals [29].

Rates of patients receiving therapy, with lower rates for patients receiving anti-
dotes or gastric lavage, were lower compared to the rates found in the Dutch study by
Ambrosius et al. (2012). A study among Dutch hospitals showed that the use of antidotes
and gastric lavage varied among hospitals in the Netherlands and was mostly used in
poisoning with pharmaceutical drugs. A relatively small group of these poisonings in the
current study could be a possible explanation for the low rates found. Additionally, gastric
lavage is performed only if the patient presents to the Emergency Department within the
time frame in which it is merited and if the severity of the intoxication outweighs the poten-
tial risk of this intervention. In most cases of alcohol and ethnobotanical intoxication (which
is by far the largest group in this study), there is no merit to this intervention. Additionally,
for most of the intoxications observed in the current study, there is no suitable antidote.

Most patients were seen over the weekend. This is also frequently described in
the literature [26,27,30–34]. In the current study, a quarter of all patients were admit-
ted, which is comparable to rates in the literature, although rates varied widely from
25–78.3% [1,4,7,19,30].

Chemicals (chlorine, detergent, thinner, antifreeze, herbicides or organophosphorus)
and other unknown substances accounted for 29% of all poisonings that received symp-
tomatic treatment. A total of 47 patients were poisoned with substances other than chemical
or pharmaceutical substances, alcohol and drugs.

By exposing these two cases, two possible developments of patients, known as users
of psychoactive substances (MDMA), were brought to light.

Thus, the first patient was taken with extremely serious general condition, intubated
and mechanically ventilated, hemodynamically stable, later developing cardio respiratory
arrest. The patient regained vital functions after advanced resuscitation manoeuvres.
Cardiac ultrasound revealed an EF of 40%, hypokinesis of the cardiac muscle, probably in
the context of a post-internal acute infarction of the myocardium (IMA).

The second patient, C.I., was conscious but hardly cooperative on cardiac ultrasound
without pathological changes, showing only sinus tachycardia. Both patients had associ-
ated liver damage during hospitalization, with marked hepatocytolysis syndrome, with
consecutive increase in CK, respectively, LDH and mild thrombocytopenia.

It is important to mention the favourable but difficult evolution of the L.I. patient
(with resuscitable CRA in the Emergency Department), most probably due to the patient’s
clinical features, detected from the moment of his arrival in the Emergency Department.

The cardiovascular effects of amphetamines and their precursors have also been
reported in the literature, being mainly related to the activation of the sympathetic ner-
vous system through the release of norepinephrine, dopamine and serotonin. Circulating
catecholamine concentrations can be increased up to fivefold [31].

Sympathetic activation can lead to varying degrees of tachycardia, vasoconstriction
and significant variations in blood pressure, depending on the dose administered and the
presence of pre-existing cardiovascular disease. Hypotension is causedby a relative state of
catecholamine depletion, paradoxical central nervous system suppression (amphetamine)
or acute myocardial depression (due to ischemia or direct toxic effect of the drug) [33].

Ischemia and myocardial infarction may be related to increased catecholamine concen-
tration causing increased oxygen demand, coronary artery spasm, thrombocyte aggregation
and thrombus formation [34].

Repetitive episodes of coronary artery spasm and paroxysms of hypertension can lead
to endothelial damage, coronary artery dissections and accentuation of atherosclerosis.
Paroxysmal increases in blood pressure can lead to aortic dissection or valvular damage,
which increases the risk of endocarditis [35].

Adverse cardiovascular changes and sympathetic stimulation associated with these
agents predispose to myocardial electrical instability and a wide range of tachyarrhythmias.
The class 1 antiarrhythmic properties of cocaine may affect cardiac conduction, leading
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to conduction defects and bradyarrhythmia’s, including sinus arrest and atrioventricular
block [36,37].

Limits of the Study

A possible limitation of the current study was that most of the data presented were not
obtained from toxicological analyses but from electronic medical records. Therefore, the
figures presented could be an underestimation or overestimation of the actual occurrence
of poisonings.

Additionally, for a minority of all transferred patients (24%; 6% of all patients), the
length of stay in general hospitals was based on estimation, as we assumed that the length
of stay in a general hospital ward was similar to the length of stay in the Galati Emergency
Clinical Hospital.

For the two patients intoxicated with MDMA, it was not possible to identify the dose
ingested by each patient in order to determine whether there was a direct link between the
dose ingested and the patient’s evolution.

MDMA is a psychostimulant drug that displays effects related to amphetamine-
type drugs plus a number of distinctive ones (closeness to others, facilitation to inter-
personal relationship and empathy) that have been named by some authors as entactogen
properties [37].

MDMA-induced acute toxic effects are related to its pharmacologic actions. Regarding
neurotoxicity, only in the case of MDMA may a metabolic bioactivation be involved in
long-term neurotoxic effects [37].

Genetic factors play a crucial role in drug metabolism with important implications in
forensic toxicology. Gene variants of enzymes that metabolize or transport drugs change
the bioavailability and the therapeutic/toxic dose of the drug. In forensic toxicology, whole
blood sampling is preferred for the pharmacogenetic study [38].

Finally, it is important to note that this is a single-centre study that was conducted
in Galati and, therefore, generalizability to other hospitals in Galati and beyond may be
limited. We therefore recommend the creation of a national or preferably the international
database to investigate regional differences in the occurrence, characteristics and health
care costs of poisoning.

5. Conclusions

Poisoning among patients aged 17 years and over was commonly seen in the Emer-
gency Departments of a large tertiary hospital in the city centre, accounting for 3.2% of
all patients. In a third of the poisonings, more than one substance was used. Intoxication
with ethnobotanicals was the most frequently observed, followed by use of drugs from the
amphetamine group. The majority of patients presenting to the Emergency Department
were male.

By exposing two cases, two possible outcomes of patients, known to be users of
psychoactive substances, as well as cardio vascular effects due to MDMA consumption,
were brought to light.

Therefore, this study suggests further research on hazardous alcohol consumption
and drug abuse.
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Abbreviations

ACE Angiotensin Converting Enzyme
BP Blood Pressure
CRA Cardio-Respiratory Arrest
ICU Intensive Care Unit
IMA Acute infarction of the myocardium
ED Emergency Department
EF Fraction the ejection
GCS Glasgow Coma Scale
HBG haemoglobin
HDL hight density lipoproteins
NEU neutrophil
PLT platelets
TP prothrombin time
IRN International Normalized Ratio
TMF fibrin monomer test
RA alkaline reserve
CK creatinine kinase
Cl Clearance serum
CRP C-reactive protein
WBC Leukocytes count/ white blood cell count
MDMA methylene-dioxy-methAmphetamine
SaO2 Oxygen Saturation
GTP(ALAT) Transaminase
GOT(ASAT) Transaminase
VM Mechanical ventilation
IOT Orotracheal intubation

References
1. Vermes, A.; Roelofsen, E.E.; Sabadi, G.; van den Berg, B.; de Quelerij, M.; Vulto, A.G. Therapeutic and illicit drug intoxication and

hospitalization in a Dutch university hospital. Dutch J. Med. 2003, 61, 168–172.
2. Indig, D.; Copeland, J.; Conigrave, K.M.; Arcuri, A. Characteristics and comorbidity of drug- and alcohol-related Emergency

Department presentations detected by medical triage text. Addiction 2010, 105, 897–906. [CrossRef] [PubMed]
3. Verelst, S.; Moonen, P.J.; Desruelles, D.; Gillet, J.B. Emergency Department visits due to alcohol intoxication: Patient characteristics

and impact on the Emergency Room. Alcohol Alcohol. 2012, 47, 433–438. [CrossRef]
4. Newton, A.; Sarker, S.J.; Pahal, G.S.; van den Bergh, E.; Young, C. The impact of the new UK licensing law on Emergency Hospital

attendances: A cohort study. Emerg. Med. J. 2007, 24, 532–534. [CrossRef] [PubMed]
5. Parkinson, K.; Newbury-Birch, D.; Phillipson, A.; Hindmarch, P.; Kaner, E.; Stamp, E.; Vale, L.; Wright, J.; Connolly, J. Prevalence

of alcohol related attendance at an inner-city emergency department and its impact: A dual prospective and retrospective cohort
study. Emerg. Med. J. 2016, 33, 187–193. [CrossRef] [PubMed]

6. Rood, P.P.; Haagsma, J.A.; MBoersma, S.; Tancica, A.; Van Lieshout, E.M.; Mulligan, T.; Van De Mheen, D.; Van Beeck, E.F.;
Patka, P. Psychoactive substance (drugs and alcohol) uses by Emergency Department patients before injury. Eur. J. Emerg. Med.
Off. J. Eur. Soc. Emerg. Med. 2016, 23, 147–154. [CrossRef]

7. European Monitoring Centre for Drugs and Drug Addiction. 2000 Annual Report on the State of the Drugs Problem in the European
Union; Publications Office of the European Union: Luxembourg, 2000.

8. Oyefeso, A.; Ghodse, H.; Clancy, C.; Corkery, J.; Goldfinch, R. Drug abuse-related mortality: A study of teenage addicts over a
20-year period. Soc. Psychiatry Psychiatr. Epidemiol. 1999, 34, 437–441. [CrossRef]

http://doi.org/10.1111/j.1360-0443.2009.02857.x
http://www.ncbi.nlm.nih.gov/pubmed/20148784
http://doi.org/10.1093/alcalc/ags035
http://doi.org/10.1136/emj.2007.046094
http://www.ncbi.nlm.nih.gov/pubmed/17652670
http://doi.org/10.1136/emermed-2014-204581
http://www.ncbi.nlm.nih.gov/pubmed/26698364
http://doi.org/10.1097/MEJ.0000000000000186
http://doi.org/10.1007/s001270050166


Diagnostics 2023, 13, 940 12 of 13

9. Kalant, H. The pharmacology and toxicology of “ecstasy” (MDMA) and related drugs. CMAJ 2001, 165, 917–928.
10. Rochester, J.A.; Kirchner, J.T. Ecstasy (3,4-methylenedioxymethamphetamine): History, neurochemistry, and toxicology. J. Am.

Board Fam. Pract. 1999, 12, 137–142. [CrossRef]
11. Shannon, M. Methylenedioxymethamphetamine (MDMA, “Ecstasy”). Pediatr. Emerg. Care 2000, 16, 377–380. [CrossRef]
12. Thompson, J.P. Acute effects of drugs of abuse. Clin. Med. 2003, 3, 123. [CrossRef] [PubMed]
13. Ghuran, A.; Nolan, J. Recreational drug misuse: Issues for the cardiologist. Heart 2000, 83, 627–633. [CrossRef] [PubMed]
14. Gummin, D.D.; Mowry, J.B.; Spyker, D.A.; Brooks, D.E.; Fraser, M.O.; Banner, W. 2016 Annual Report of the American Association

of Poison Control Centers’ National Poison Data System (NPDS): 34th Annual Report. Clin. Toxicol. 2017, 55, 1072–1252.
[CrossRef] [PubMed]

15. Ambrosius, R.G.; Vroegop, M.P.; Jansman, F.G.; Hoedemaekers, C.W.; Aarnoutse, R.E.; van der Wilt, G.J.; Kramers, C. Patients
with acute poisoning presenting to an Emergency Department in the Netherlands: Admitted or not? Prospective testing of two
algorithms. Emerg. Med. J. 2012, 29, 467–472. [CrossRef]

16. Kowalenko, T.; Burgess, B.; Szpunar, S.M.; Irvin-Babcock, C.B. Alcohol and trauma—In every age group. Am. J. Emerg. Med. 2013,
31, 705–709. [CrossRef]

17. Mullins, P.M.; Mazer-Amirshahi, M.; Pines, J.M. Alcohol-Related Visits to US Emergency Departments, 2001–2011. Alcohol Alcohol.
2017, 52, 119–125. [CrossRef]

18. Cherpitel, C.J.; Ye, Y. Trends in alcohol- and drug-related emergency department and primary care visits: Data from four U.S.
national surveys (1995–2010). J. Stud. Alcohol Drugs 2012, 73, 454–458. [CrossRef]

19. Crane, E.H. Highlights of the 2011 drug abuse warning network (DAWN) findings on drug-related emergency department visits.
In The CBHSQ Report; Substance Abuse and Mental Health Services Administration: Rockville, Australia, 2013.

20. Wood, D.M.; Greene, S.L.; Dargan, P.I. Five-year trends in self-reported recreational drugs associated with presentation to a UK
emergency department with suspected drug-related toxicity. Eur. J. Emerg. Med. Off. J. Eur. Soc. Emerg. Med. 2013, 20, 263–267.
[CrossRef]

21. Bush, D.M. Emergency department visits involving nonmedical use of the anti-anxiety medication alprazolam. In The CBHSQ
Report; Substance Abuse and Mental Health Services Administration: Rockville, Australia, 2014.

22. Maughan, B.C.; Bachhuber, M.A.; Mitra, N.; Starrels, J.L. Prescription monitoring programs and emergency department visits
involving opioids, 2004–2011. Drug Alcohol Depend. 2015, 156, 282–288. [CrossRef]

23. Jann, M.; Kennedy, W.K.; Lopez, G. Benzodiazepines: A major component in unintentional prescription drug overdoses with
opioid analgesics. J. Pharm. Pract. 2014, 27, 5–16. [CrossRef]

24. Whiteford, H.A.; Degenhardt, L.; Rehm, J.; Baxter, A.J.; Ferrari, A.J.; Erskine, H.E.; Charlson, F.J.; Norman, R.E.; Flaxman, A.D.;
Johns, N.; et al. Global burden of disease attributable to mental and substance use disorders: Findings from the Global Burden of
Disease Study 2010. Lancet 2013, 382, 1575–1586. [CrossRef] [PubMed]

25. Patel, V.; Chisholm, D.; Parikh, R.; Charlson, F.J.; Degenhardt, L.; Dua, T.; Ferrari, A.J.; Hyman, S.; Laxminarayan, R.;
Levin, C.; et al. Addressing the burden of mental, neurological, and substance use disorders: Key messages from Disease
Control Priorities, 3rd edition. Lancet 2016, 387, 1672–1685. [CrossRef] [PubMed]

26. Egerton-Warburton, D.; Gosbell, A.; Wadsworth, A.; Moore, K.; Richardson, D.B.; Fatovich, D.M. Perceptions of Australasian
emergency department staff of the impact of alcohol-related presentations. Med. J. Aust. 2016, 204, 155. [CrossRef] [PubMed]

27. Pirmohamed, M.; Brown, C.; Owens, L.; Luke, C.; Gilmore, I.T.; Breckenridge, A.M.; Park, B.K. The burden of alcohol misuse on
an inner-city general hospital. QJM Mon. J. Assoc. Physicians 2000, 93, 291–295. [CrossRef] [PubMed]

28. Statistics Netherlands. Stat Line Database. Available online: https://opendata.cbs.nl/statline/#/CBS/nl/dataset/70072ned/
table?dl=24235 (accessed on 15 November 2022).

29. Ghodse, H.; Clancy, C.; Oyefeso, A.; Pollard, M.; Corkery, J.; Lind, J. Drug Related Deaths Asreported by the Coroners in England and
Wales July–December 1998; Centre for Addiction Studies, St George’s Hospital Medical School: London, UK, 1999.

30. Vongpatanasin, W.; Mansour, Y.; Chavoshan, B.; Arbique, D.; Victor, R.G. Cocaine stimulates the human cardiovascular system
via a central mechanism of action. Circulation 1999, 100, 497–502. [CrossRef] [PubMed]

31. Imlach Gunasekara, F.; Butler, S.; Cech, T.; Curtis, E.; Douglas, M.; Emmerson, L.; Greenwood, R.; Huse, S.; Jonggowisastro, J.;
Lees, C.; et al. How do intoxicated patients impact staff in the emergency department? An exploratory study. N. Z. Med. J. 2011,
124, 14–23. [PubMed]

32. Mouhaffel, A.H.; Madu, E.C.; Satmary, W.A.; Fraker, T.D., Jr. Cardiovascular complications of cocaine. Chest 1995, 107, 1426–1434.
[CrossRef] [PubMed]

33. Bonsignore, A.; Barranco, R.; Morando, A.; FraternaliOrcioni, G.; Ventura, F. MDMA Induced Cardio-toxicity and Pathological
Myocardial Effects: A Systematic Review of Experimental Data and Autopsy Findings. Cardiovasc. Toxicol. 2019, 19, 493–499.
[CrossRef]

34. Kafle, P.; Shrestha, B.; Mandal, A.; Sharma, D.; Bhandari, M.; Amgai, B.; Khalid, M.; Sidhu, J.S.; Solaimanzadeh, I.; Gayam, V.; et al.
Ecstasy induced acute systolic heart failure and Non-Ischemic Cardiomyopathy in a young female: A rare case report and
literature review. J. Community Hosp. Intern. Med. Perspect. 2019, 9, 336–339. [CrossRef]

35. Koczor, C.A.; Ludlow, I.; Hight, R.S., 2nd; Jiao, Z.; Fields, E.; Ludaway, T.; Russ, R.; Torres, R.A.; Lewis, W. Ecstasy (MDMA)
Alters Cardiac Gene Expression and DNA Methylation: Implications for Circadian Rhythm Dysfunction in the Heart. Toxicol. Sci.
Off. J. Soc. Toxicol. 2015, 148, 183–191. [CrossRef]

http://doi.org/10.3122/jabfm.12.2.137
http://doi.org/10.1097/00006565-200010000-00022
http://doi.org/10.7861/clinmedicine.3-2-123
http://www.ncbi.nlm.nih.gov/pubmed/12737367
http://doi.org/10.1136/heart.83.6.627
http://www.ncbi.nlm.nih.gov/pubmed/10814617
http://doi.org/10.1080/15563650.2017.1388087
http://www.ncbi.nlm.nih.gov/pubmed/29185815
http://doi.org/10.1136/emj.2010.106500
http://doi.org/10.1016/j.ajem.2012.12.032
http://doi.org/10.1093/alcalc/agw074
http://doi.org/10.15288/jsad.2012.73.454
http://doi.org/10.1097/MEJ.0b013e3283573115
http://doi.org/10.1016/j.drugalcdep.2015.09.024
http://doi.org/10.1177/0897190013515001
http://doi.org/10.1016/S0140-6736(13)61611-6
http://www.ncbi.nlm.nih.gov/pubmed/23993280
http://doi.org/10.1016/S0140-6736(15)00390-6
http://www.ncbi.nlm.nih.gov/pubmed/26454360
http://doi.org/10.5694/mja15.00858
http://www.ncbi.nlm.nih.gov/pubmed/26937670
http://doi.org/10.1093/qjmed/93.5.291
http://www.ncbi.nlm.nih.gov/pubmed/10825405
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/70072ned/table?dl=24235
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/70072ned/table?dl=24235
http://doi.org/10.1161/01.CIR.100.5.497
http://www.ncbi.nlm.nih.gov/pubmed/10430763
http://www.ncbi.nlm.nih.gov/pubmed/21946740
http://doi.org/10.1378/chest.107.5.1426
http://www.ncbi.nlm.nih.gov/pubmed/7750342
http://doi.org/10.1007/s12012-019-09526-9
http://doi.org/10.1080/20009666.2019.1650593
http://doi.org/10.1093/toxsci/kfv170


Diagnostics 2023, 13, 940 13 of 13

36. Ghuran, A.; van Der Wieken, L.R.; Nolan, J. Cardiovascular complications of recreational drugs. BMJ 2001, 323, 464–466.
[CrossRef] [PubMed]

37. De La Torre, R.; Yubero-Lahoz, S.; Pardo-Lozano, R.; Farré, M. MDMA, methamphetamine, and CYP2D6 pharmacogenetics:
What is clinically relevant? Front. Genet. 2012, 3, 235. [CrossRef] [PubMed]

38. Di Nunno, N.; Esposito, M.; Argo, A.; Salerno, M.; Sessa, F. Pharmacogenetics and Forensic Toxicology: A New Step towards a
Multidisciplinary Approach. Toxics 2021, 9, 292. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1136/bmj.323.7311.464
http://www.ncbi.nlm.nih.gov/pubmed/11532824
http://doi.org/10.3389/fgene.2012.00235
http://www.ncbi.nlm.nih.gov/pubmed/23162568
http://doi.org/10.3390/toxics9110292
http://www.ncbi.nlm.nih.gov/pubmed/34822683

	Introduction 
	Materials and Methods 
	Inclusion and Exclusion Criteria 
	Characteristics of Eligible Studies 

	Results 
	Characteristics of the Studied Batch 
	Characteristics of Intoxications 
	Cases Report—Study on the Different Outcomes of Two Patients Admitted to the ED for Acute MDMA Intoxication 

	Discussion 
	Conclusions 
	References

