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Emergencies following cocaine use: factors related to hospital admission

Urgencias tras consumo de cocaina: factores relacionados con el ingreso hospitalario

Maria del Carmen Rodriguez Ocejo’, Jordi Puiguriguer Ferrando?, Rafael Jiménez Lopez?, Catalina Homar Amengual?,
Maria Codinach Martin', Elena Gervilla Garcia®

Drug use problems are a frequent
and growing reason for consultation
in hospital emergency departments
(ED) in Spain and surrounding coun-
tries’3. In the EuroDEN plus study
(2017), cocaine was the most con-
sumed illicit drug in Europe, present
in almost 20% of the intoxications
registered in that multicenter study
of 27 countries, but with differences
between centers located even in the
same country®*. Cocaine consump-
tion (CC) generally occurs in a recre-
ational context and within a poly-
consumption with other intoxicants,
which increases the risk of acute
complications, some of which are
very serious, while at the same time
masking its clinical presentations,
making its correct initial manage-
ment difficult®. The aim of this study
is to detect the factors that may be
related to a greater probability of
hospital admission after the CC.

A retrospective observational study
was conducted between 2011 and 2017
on patients treated for symptoms referred
to a CC in a third-level hospital ED,
equipped with a toxicology unit. A CC
case was considered according to analyti-
cal (positive in urine immunoassay) and
clinical (evidence of compatible symp-
toms) criteria, excluding ED consultations
for judicial or legal reasons that were

asymptomatic. Epidemiological and toxi-
cological variables, vital signs, initial ED
symptoms, ECG findings, treatment ad-
ministered in the ED and final destination
were reviewed, comparing patients who
were admitted with those who were not.
An analysis of the predictive capacity for
admission of these variables was per-
formed using the chi-square test with cat-
egorical variables, together with Cramer’s
V test (O as a measure of the strength
of the association, and the t test together

with Cohen’s d (effect size) with qualita-
tive variables. The study was approved by
the Hospital Son Espases Research
Committee (reference Cl-400-20).

A total of 815 patients were studied,
and 108 (13.3%) were admitted, with an
annual increase in the number of cases,
but not in the number of admissions
(Figure 1). Most of those admitted were
admitted to critical care (34.3%, n =37)
and psychiatric units (33.3%, n = 36).
Seventy-five percent were men, with a
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Figure 1. Annual evolution of cocaine intoxicated patients attended in the emergency de-
partment between 2011 and 2017, and of hospital admissions due to cocaine use. Ix:

intoxication.
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higher percentage of admissions than
women.

The percentage of admissions was
significantly higher in residents compared
to tourists (p = 0.009, ®_=0.093), and in
patients with a suicidal versus recreational
cause (p < 0.001, ®_=0.154) (Table 1).
The CC route with the highest probability
of admission was the intravenous route®.
Recording of oxygen saturation level
(p <0.001, ® =0.116) was less frequent
in the admitted group. The ECG altera-
tions significantly associated with admis-
sion were ST-segment elevation/descent
(p <0.001, ®.=0.212) and ventricular
arrhythmias (p = 0.004, ®_=0.197). The
percentage of patients admitted for renal
(9.3%), rhabdomyolysis (12%) or respira-
tory (20.4%) symptoms was higher than
the percentage not admitted (p < 0.001),
with a significant positive relationship
with admission in cases requiring support
measures (observation, monitoring, se-
rum therapy), catheterization, and in
those treated with antiplatelet and antiar-
rhythmic drugs, but not after mechanical
or pharmacological containment meas-
ures. Six men and 2 women died (mean
39.6 years; SD 10.01), all from the group
of patients admitted to hospital, except
for one case who died of cardiorespirato-
ry arrest during transfer to hospital.

Analyzing poly-drug use, the combi-
nation of cocaine + other drugs shows a
higher percentage of non-admissions
(p =0.002, ®_=0.123). However, the
presence of alcohol in any combination
significantly increases the percentage of
non-admissions (Table 2).

There was no evidence of an in-
crease in admissions after CC in oth-
er series??. We agree with other toxi-
cological studies on the deficient
recording of vital signs, mainly tem-
perature and respiratory rate, and
therefore we should continue to in-
sist on the need to do so routinely. It
is one of the cornerstones of correct
initial care’ and allows early detec-
tion of clinical situations that may
represent a true emergency (hyper-
tension, shock, hyperthermia or res-
piratory depression)?.

Although the combination of co-
caine and alcohol (cocaethylene) is
associated with increased morbidity
and mortality compared to cocaine
consumed alone®'?, we found that,
paradoxically, alcohol consumption,
in any combination, decreased the
possibility of admission. In no case is
it intended to trivialize this combined
consumption, nor to attribute a pro-
tective role to alcohol, since the po-
tential mortality in combination is
well documented'.

The most serious clinical situa-
tions defined for CC (hyperthermia,
cardiovascular or neurological disor-

Table 1. Results of the comparative analysis of the variables analyzed between cases
admitted and not admitted after cocaine intoxication

Admitted Not admitted
N =108 N =707 p @,
n (%) n (%)
Age [mean (SD)] 38.8(9.9) 35.01 (9.9) < 0.001 (d=0.38)
Sex 0.093 0.059
Male 88 (14.4) 523 (85.6)
Female 20 (9.8) 184 (90.2)
Origin 0.009 0.093
Resident 97 (14.2) 584 (85.8)
Tourist 7 (5.6) 117 (94.4)
Reason <0.001 0.154
Recreational 84 (11.5) 649 (88.5)
Suicide 22(29.3) 53 (70.7)
Accidental 1(20) 4 (80)
Route of consumption 0.119 0.085
Nasal 88 (12.3) 630 (87.7)
Smoked 3(25) 9 (75)
Intravenous 13 (18.8) 56 (81.2)
Oral 4 (25) 12 (75)
Vital signs
No HR recording 14 (13) 61(8.6) 0.147 0.051
HR > 100 bpm 7 (28.7)* 227 (35.1)* 0.221 0.045
No BP recording 14 (13) 69 (9.8) 0.305 0.036
SBP > 140 mmHg 18 (19.1)* 131 (20.5)* 0.756 0.011
No record of temperature 50 (46.3) 396 (56) 0.059 0.066
Temperature > 37°C 17 (29.3)* 19 (6.1)* < 0.001 0.285
No recording RR 104 (96.3) 651 (92.1) 0.118 0.055
No record SatO, 48 (44.4) 203 (28.7) < 0.001 0.116
Clinical
Asymptomatic 0(0) 21 (3) 0.096 0.064
Cardiac 19 (17.6) 128 (18.1) 0.897 0.005
Neurological 54 (50) 298 (42.1) 0.125 0.054
Psychiatric 45 (41.7) 367 (51.9) 0.047 0.069
Traumatic 18 (16.7) 75 (10.6) 0.065 0.065
Renal 10(9.3) 3(0.4) < 0.001 0.239
Digestive 3(2.8) 73 (10.3) 0.012 0.088
Rhabdomyolysis 13(12) 6(0.8) < 0.001 0.251
Respiratory 22 (20.4) 42 (5.9) <0.001 0.182
ECG
Not performed 42 (38.9) 344 (48.7)
Performed 66 (61.1) 363 (51.3) 0.058 0.066
Normal 29 (43.9)* 180 (49.6)* 0.398 0.041
Sinus tachycardia 23 (34.8)* 148 (40.8)* 0.366 0.044
Supraventricular arrhythmia 1(1.5)* 2 (0.6)* 0.395 0.042
ST alteration 17 (25.8)* 28 (7.7)* <0.001 0.212
Ventricular arrhythmia 3 (4.5)* 0 (0)* 0.004 0.197
Other 9 (13.6)* 17 (4.7)* 0.01 0.135
Treatment
None 17 (15.7) 214 (30.3) 0.002 0.109
Observation 42 (46.2) 66 (13.4) = 0.001 0.306
Monitoring 53 (58.2) 52 (10.5) = 0.001 0.450
Serum therapy 40 (44) 99 (20.1) = 0.001 0.203
Antidotes 17 (18.7) 63 (12.8) 0.132 0.062
Mechanical containment 9(9.9) 77 (15.6) 0.157 0.059
Pharmacological containment 32 (35.2) 333 (67.5) < 0.001 0.243
Antiarrhythmics 3(3.3) 2 (0.4) 0.029 0.114
Beta-blockers 3(3.3) 0(0) 0.004 0.167
Catheterization 10(11) 1(0.2) < 0.001 0.288
Acetylsalicylic acid 7(7.7) 1(0.2) <0.001 0.234
Deaths 7 (6.5) 1(0.1) < 0.001 0.218

*% relative to the total number of recordings made.
HR: heart rate; BP: blood pressure; SBP: systolic blood pressure; RR: respiratory rate.
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Table 2. Relationship between admission/non-admission of cocaine intoxications treated, with the different combinations of cocaine use

Admitted Not admitted
N =108 N =707 p D, Total
n (%) n (%)

Single vs. multiple toxicants
Single Toxic (cocaine) 28 (25.9) 129 (18.2) 0.059 0.066 157
Multiple toxic 80 (74.1) 578 (81.8) 658
Type of abuse (multiple)
Cocaine + alcohol 27 (25) 236 (33.4) 0.083 0.061 263
Cocaine + other drugs 20 (18.5) 107 (15.1) 0.366 0.032 127
Cocaine + drugs 12(11.1) 25 (3.5) 0.002 0.123 37
Cocaine + alcohol + other drugs 8(7.4) 123 (17.4) 0.008 0.092 131
Cocaine + alcohol + drugs 2(1.9) 36 (5.1) 0.137 0.052 38
Cocaine + other drugs + medicines 5(4.6) 30 (4.2) 0.854 0.006 35
Cocaine + alcohol + other drugs + medicines 6 (5.6) 21 (3) 0.162 0.049 27

*% of total registrations completed.

ders) occurred only occasionally in
our series, with the exception of ST-
segment abnormalities and ventricu-
lar arrhythmias in the ECG, which
were the causes of death in our de-
ceased patients'>™3.

Regarding the ECG, the most
common finding in this registry was
sinus tachycardia, usually in the con-
text of palpitations, anxiety or chest
pain after consumption. Other fre-
quent clinical presentations after CC
(behavioral disorders, anxiety, ag-
gressiveness) were clearly related to
non-admission, but required extend-
ed periods of observation to address
them symptomatically. This demon-
strates the growing role of the ED in
this type of pathology, and also gives
an idea of the impact and workload
that these poisonings represent for
these services and their professionals.
On the contrary, patients with less
common symptoms (renal, respirato-
ry or rhabdomyolysis) were admitted
more often, which should alert us to
the need for assistance aimed at de-
tecting them specifically specific
detection™.

The limitations of this study are
its retrospective and single-center na-
ture, which may have biased its re-
sults due to the high impact of lei-

sure activities in our setting.
Furthermore, it did not take into ac-
count frequent or recidivist intoxicat-
ed patients, who in the case of co-
caine account for 18.9% of annual
consultations.

This study provides data on the
clinical variables that condition hos-
pital admission after CC, which are:
age over 35, joint consumption with
drugs (without alcohol), the use of
the intravenous route, the presence
of ECG disorders (ST alteration and
ventricular arrhythmias) and when
renal, respiratory or rhabdomyolysis
symptoms are detected.

References

i

Informe sobre drogas 2018, Espafia-Plan Nacional
de Drogas, disponible internet en la web
(Consultado 2 Febrero 2020). Disponible en
http://www.pnsd.mscbs.gob.es/profesionales/sis-
temasinformacion/internacional/pdf/

InformeDrogasEspana2018_CDR2018Espanol.pdf

2 Galicia M, Nogué S, Sanjurjo E, Miré O.
Evolucién de las consultas urgentes relacionadas
con el consumo de cocaina durante el periodo
2002-2007. Emergencias. 2008;20:385-90.

3 European Monitoring Centre for Drugs and
Drug Addiction (EMCDDA). EuroDEN final re-
port 2015. (Consultado 2 Febrero 2020).
Disponible en: www.emcdda.europa.eu/activi-
ties/emergencies.

4 Miro O, Yates Ch, Dines A, Wood D, Dargan P,

Galan |, et al. Comparacién de las urgencias

atendidas por drogas de abuso en dos servicios
de urgencias espafoles con las atendidas en
tres areas europeas distintas. Emergencias.
2018;30:384-94.

5 Olson KR, Pentel PR, Kelley MT. Physical assess-
ment and differential diagnosis of the poisoned
patient. Med Toxicol. 1987;2:52-81.

6 Nelson L, Howland M, Lewin N, Smith S,
Goldfrank L, Hoffman R. Goldfrank’s Toxicologic
Emergences. Eleventh Edition. Ed. Mc Graw Hill
Medical; 2019.

7 Singh AK. Alcohol Interaction with Cocaine,
Methamphetamine, Opioids, Nicotine,
Cannabis, and y-Hydroxybutyric Acid.
Biomedicines. 2019;7:1-31.

8 Nogué S, Puiguriguer J, Amigé M. Indicadores
de calidad para la asistencia urgente de pacien-
tes con intoxicaciones agudas (Calitox-2006).
Rev Calid Asist. 2008;23:173-91.

9 Coffin PO, Galea S, Ahern ], Leon AC, Vlahov D,
Tardiff K. Opiates, cocaine and alcohol combina-
tions in accidental drug overdose deaths in New
York City, 1990-98. Addiction. 2003;98:739.

10 Andrews P. Cocaethylene toxicity. | Addict Dis.
1997;16:75-84.

11 Jones AW. Forensic drug profile: cocaethylene. |
Anal Toxicol. 2019;43:155-60.

12 Merigian KS, Roberts JR. Cocaine intoxication:
hyperpyrexia, rhabdomyolysis and acute renal
failure. | Toxicol Clin Toxicol. 1987;25:135-48.

13 Brent J. Cardiovascular inestability caused by
drugs or chemicals. Clin Toxicol (Phila).
2001;177-83.

14 Di Paolo N, Fineschi V, Di Paolo M, Wetly CV,
Garosi G, Del Vecchio MT, et al. Kidney vascular
damage and cocaine. Clin Nephrol.
1997;47:298-303.

15 Galicia M, Nogué S, Casafias X, Iglesias ML,
Puiguriguer J, Supervia A, et al. Multicenter as-
sessment of the revisit risk for a further drug-re-
lated problem in the emergency department in
cocaine users (MARRIED-cocaine study). Clin
Toxicol (Phila). 2012;50:176-82.

Author affiliation: 'Emergency Department, Hospital Universitario Son Espases, Palma de Mallorca, Spain. “Clinical Toxicology Unit, Emergency Department, Hospital Universitario Son
Espases. Son Espases. Clinical Toxicology Working Group of the Neurosciences Area of the Institut d'Investigacié Sanitaria de Baleares (IdiSBA), Palma de Mallorca, Spain. *Behavioral Sciences
Methodology of Behavioral Sciences, Department of Psychology, Universitat de les llles Balears. Working Group on Statistical and Psychometric Procedures Applied to Health Sciences of the
Institut d'Investigacié d'Investigacié d'Investigacié d'Investigacio Institut d'Investigacié Sanitaria de Baleares (IdiSBA), Palma de Mallorca, Spain.

E-mail: rodriguezocejo@gmail.com

Conflicting interests: The authors declare no conflicts of interest in relation to this article.
Contribution of the authors, financing and ethical responsibilities: All authors have confirmed their authorship, the non-existence of external financing and the maintenance of confidentia-
lity and respect for patients’ rights in the author’s responsibilities document, publication agreement and assignment of rights to EMERGENCIAS. This study was carried out by the Toxicology
Working Group, included in the neurosciences area of the Balearic Islands Health Research Institute (IdISBA), without financial support. The study was approved by the Hospital Research

Committee with reference number CI-400-20.

Article not commissioned by the Editorial Committee and with external peer review.

Editor in charge: Guillermo Burillo Putze.

Correspondence: M.* del Carmen Rodriguez Ocejo. Emergency Department. Hospital Universitario Son Espases. Carretera de Valldemossa, 79. 07120 Palma de Mallorca, Spain.

77





