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ALCOHOL Y DROGAS

Grupo de sustancia |Sustancias

Alcohol Alcohol

Cannabis Cannabis

Opioides 6-Acetil morfina, Codeina,

Morfina, Metadona

Cocaina Cocaina, benzoilecgonina

Anfetamina y Anfetamina, Metanfetamina,
- MDA, MDMA, MDEA

analogos

Benzodiacepinas

7-Aminoclonazepam,
Alprazolam, Clonazepam,
Diazepam, Flunitrazepam,
Lorazepam, Nordiazepam,
Oxazepam, 7-
Aminoflunitrazepam

Zolpidem

Zolpidem

Alucinogenos

Ketamina, LSD.
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» Zero tolerance laws * tolerancia cero: cualquier

make it unlawful to drive with  njvel de droga en el organismo

any amount of specified drugs es sancionable

in the body. (en ocasiones estos niveles
son coincidentes con los
limites analiticos o proximos
a estos, y no necesariamente
esta establecido un mayor
riesgo de implicacion en
colisiones de trafico con 10ad
estos niveles). @ s

* Impairment laws * La legislacion se basa en el

make it unlawful to drive when criterio de deterioro (impairment),

the ability to drive has become cuando lo que no esta permitido, y por tanto es sancionable, es
impaired following drug use, el hecho de que el conductor muestre indicios de deterioro o

often described as being “influencia” (conduccién bajo la influencia o bajo los efectos), lo
“under the influence” or in que se suele evidenciar mediante la utilizacion de diversas
similar terms. pruebas de campo (pruebas de coordinacion... etc).

* Per se laws make it unlawful «Leyes especificas: se establecen para cada sustancia un punto
to drive with amounts of de corte (concentracion), por encima del cual es sancionable
specified drugs that exceed conducir.

the maximum set

concentration.
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1. Efecto sobre el rendimiento psicomotor

A partir ahos 60
Sedacion/Somnolencia

No evaltan

-la percepcion del riesgo y
-adopcion de conductas de riesgo

+ Policonsumo
+ Fatiga
+ Depreciacion del sueiio

Deterioro:

USA/Australia
Pruebas de sobriedad de campo
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La Organizacidn Mundial de la Salud acaba de publicar el infome Drug Use
and Road Safety. Esun breve informe (preliminar) sobre untema de especial European Transport Safety Council
relevancia comoes el delusode alcoholy otrasdrogasy laconduccion

Este informe es fruto del trabajo de diversos expertos a nivel internacional, y
con especial participacion de Espania. Se han llevado a cabo dos reuniones
presenciales endiciembre de 2014 y diciembre de 2015.

LJl-L-?-; use d |“'d Este informe se centra en las sustancias distintas del alcohol: se han
I(J-:.'Id [ 'Ih'"'. \/ diferenciado dos grandes grupos, las drogas ilegales o ilicitas, y los
o medicamentos. Em la Tabla siguiente se presentan los efectos de los

E‘i} i ] distintos tipos de sustancia sobre una serie de parametros: no todas las

drogas y medicame ntos interfieren de la misma forma. En dicha Tablase han
incluido nuevas sustancias psicoactivas, gque no se utilizan con fines
meédicos, ¥ gue se consumen con el fin de obtener efectos parecidos a las
drogas originales (por ejemplo catinonas y cannabinoides sintéticos): sin
embargo nosiempre el perfil de efectos es el mismo.

hetp:f wwnarwh o intfsubstance_abuse/drug
_use_road_safetyfen/

Tabla. Formas en que diferentes drogas afectan el funcionamiento del cerebra.

Clases de Drogas Discapacidad
drogas Somnolencia | Funciones | Funclones | Esado Control Lateral | Tiempo Balance
Cognitivas Motoras Andmico | del Vehicubs eslimadno

Drogas Cannabis . . . » . . »

ilicitas Cocaina - * * - - -
Anfetaminas - - L] ] - . -
MTRAAS = - - . - - -
Alucindgenos = - . ™ = ™ ™

Medicamentos | Bertodiacepinas - ™ . - i B -

preschtos Opicides . . . . . - .
DOtros depresores '3 - L] ] - -

Muevas Cannabinoides - - L] ] . -

sustancias sintéticos

picoactives | Guienet | - | : i :

* La sustancia tiene efecto o provoca deterioro sobre esas actividades
- Lasustancia no tiene efecto o no deteriora esas actividades
2 pMetilendioximetanfetamina.
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The influence of cannabis on real time higher-order driving skills: a
scoping review

Sander Thomas van der Kint , Ragnhild Johanna Davidse, Maura van Strijp

SWOV Institute for Road Safety Research, P.O. Box 93113, The Hague 2509 AC, the Netherlands

ARTICLE INFO ABSTRACT
Keywords: Cannabis use is frequently detected in motor vehicle crashes. While research has found an increased crash risk of
THC

driving under the influence of cannabis, research on the effects of cannabis, or THC, on driving behaviour seems
to be somewhat limited to vehicle control. Our objectives were to map available research into the effects of THC
on higher-order driving skills during acmal driving. A scoping review was conducted by systematically searching
Scopus, PubMed and TRID between 2003 and 2024. After applying inclusion criteria to 2326 studies, 40 studies
underwent full-text review, after which three studies met the inclusion criteria. These studies examined higher-
order driving skills using driving simulators or real-world driving and measured executive function, attention,
time perception, decision making, visual search and vigilance. The results of this study revealed a scarcity of
research investigating the effects of THC on higher-order driving skills. While the results of the included studies
show no or only small effects of THC on higher-order driving skills, there is so little research available that no
conclusions can be made. There seems to be limited evidence addressing the impact of THC on critical higher-
order cognitive abilities which are essential for safe driving. This highlights a significant gap in the body of

Higher-order driving skills
Driver behaviour

Driving performance
Driving under the influence

Scoping review

research underlining the need for future research to explore these skills in a driving environment. Research using
simulators combined with eye-tracking might provide these important insights.
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Potency-related effects of smoked
cannabis on simulated driving
performance: a randomized,
controlled crossover trial

Bruna Brandst%*, Adam Zaweel***, Madison Wright®3, Patricia Di Ciano®3%55,
Christine M. Wickens®*557 Justin Matheson®®%, Andrew Fares™® Omer 5. M. Hasan™®,
Marcos Sanches®, Beth Sproule®™ -2, Marilyn A. Huestis™, Timothy L. Brown* &
Bemnard Le Foll*3%8%1515

Given the increasing availability of high-potency A%-tetrahydrocannabinaol (AS-THC) produwcts,
understanding potency-related effects of AS-THC on driving performance is an important public safety
issue_This randomized, double-blind, placebo-controlled, within-subjects trial examined the effects
of smoked cannabis with varying AS-THC concentrations on simulated driving. Adults aged 15-45

who regularly used cannabis and held valid driver's licenses completed simulated drnving tasks after
smoking placebe, or cannabis containing low (6.25%/%7 mg AS-THC), medivm (12_5%/%4 mg AS-THC),
or high (22%/165 mg AS-THC) AS-THC levels. The primary outcome was mean speed (kmjh); secondary
measures included maximum speed, standard deviation of lateral position (SDLP), reaction time (RT),
and subjective ratings of driving ability and intoxication. Mean speed did not differ across conditions.
Maximum speed increased vnder medivm (p=0.008) and high (p=10.02) potencies versus placebo.
SDLP was higher across all A3-THC potencies (p<0.001), and RT was longer vnder mediuvm and high
potendes (jp<0.001). Both SDLP (p<0.001) and RT (p= 0.023) positively comelated with blood AS-THC
concentrations. Participants reported poorer driving performance and redvced willingness to drive at
higher potencies. Findings demonstrate potency-dependent impairments in simulated driving linked to
AS-THC concentration, underscoring implications for road safety.

Trial registration: dinicaltrials.gov, ID MCT03656025; First posted date: 04/03)20108; URL: hitps:(/dinica
ltrials.gow/study/NCTO3656029.

Keywords Cannabis, THC, Simulated driving, Cannabis potency, Ad libitum

‘controlled Substances and Cannabis Branch, Health Canada, Ottawa, ON, Canada. “Institute for Mental Health
Policy Reseanch, Centre for Addiction and Mental Health, 33 Ursula Franklin Street, Toronte, OM M55 251, Canada.
'Department of Pharmacolegy and Toxicology, University of Toronto, 27 King's Collage Circle, Toronto, ON M55
3H7, Canada. “Translational Addiction Research Laboratory, Centre for Addiction and Mental Health, 33 Ursula
Frankfin Street, Toromto, OM M35 251, Canada. *Dalla Lana School of Public Health, University of Toronto, 1535
College Street, Toronto, OM MST 3M86, Canada. "Campball Family Mantal Health Ressarch Institute Centre for
Addiction and Mental Haalth, Ursula Franklin Street, Toronte, ON M55 251, Canada. ‘Institute of Health Policy,
Management and Evaluation, University of Toronte, 155 College Street, Suite 425, Toronto, OM M5T 3ME, Canada.
"instituta of Medical Sciences, University of Toronto, 1 King's College Circle, Toronto, OM M55 128, Canada.
Biostatistician, Bicstatistics Core, Centre for Addiction and Mental Health, 60 White Squirrel Way, Toromto, OM M&J
1H%, Canada. *Leslie Dan Faculty of Pharmacy, University of Toronto, 144 Cellege Strest, Toronts, ON M55 3M2,
Canada. “Department of Psychiatry, University of Toronto, 250 College Street, Toronto, OM MS5T 1RE, Canada.
Ypharmacy, Centre for Addiction and Mental Health, 1001 Quesn Street, Toronto, ON M&J 1HS, Canada. *institute
of Emerging Health Professions, Thomas Jefferson University, 1020 Walnut Street, Philadelphia, P& 15107, USA.
“Diriving Safety Research Institute, University of lowa, 2401 Oakdale Blvd, lowa City, 1A 52242, USA. YDepartmient
of Family and Community Medicine, University of Toronto, 500 University Avenue, 5th Floor, Teronto, OM M5G 17,
Canada. *"wWaypeint Research Institute, Waypoint Centre for Mental Health Care, 500 Church 5t, Penetanguishene,
OM L9M 1G3, Canada.  email: bernard lefoll@camh.ca
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Evaluation of Field Sobriety Tests for Identifying Drivers
Under the Influence of Cannabis

A Randomized Clinical Trial

Thomas 0. Marootta, PhD: amya Umlauf, MS; Devid 1 Grebottl, MD; Emily G. Sones, BA; Kyle F. Mastropletro, BS:
Raymond T. Suhandyniata, PhD: Marihym & Huestls, PhD; lgor Grant, MD; Robert L Fitzgerald, Pho

IMPORTANCE With increasing medicinal and recreational cannabis legalization, there is

a public health need for effective and unbiased evaluations for determining whether a driver
is impaired due to A%-tetrahydroannabinol (THC) exposure. Field sobriety tests (F5Ts) are
a key component of the pold standard law enforcement officer-based evaluations, yet
controlled studies are incondusive regarding their efficacy in detecting whether a person

is under the influence of THC.

OBJECTIVE To examine the classification accuracy of F5Ts with respect to cannabis exposure
and driving impairment (as determined via a driving simulation).

DESIGN, SETTING, AND PARTICIPANTS This double-blind, placebo-controlled parallel
randomized clinical trial was conducted from February 2007 to June 2019 at the Center for
Medicinal Cannabis Research. University of California, San Diego. Participants were aged 21
to 55 years and had used cannabis in the past month. Data were analyzed from August 2021
to April 2023,

INTERVENTION Farticipants were randomized 1:1- to placebo (0.02% THC), 5.99% THC
cannabis, or 13.4% THC cannabis smoked ad libitum.

MAIN OUTCOME AND MEASURES The primary end point was law enforcement officer
determination of FST impairment at 4 time points after smoking. Additional measures
included officer estimation as to whether participants were in the THC or placebo group
as well as driving simulator data. Officers did not observe driving performance.

RESULTS The study included 184 participants {117 [62.6%] male; mean [SD] age, 20 [B.3]
years) who had used cannabis a mean (3D} of 16.7 (9.8} days in the past 30 days: 121 received
THC and 63, placebo. Officers classified 98 participants (B81.0%) in the THC group and
31{49.2%) in the placebo group as FST impaired (difference, 31.8 peroentage points; 95% C1,
16.4-47 2 percentage points: P < 01} at 70 minutes after smoking. The THC group
performed significantly worse than the placebo group on 8 of 27 individual FST components
{29.6%) and all FST summary scores. However, the placebo group did not complete a median
of B (IQR. 5-11) FST components as instructed. OF 128 participants classified as FST impaired,
officers suspected 127 {90.2%) as having received THC. Driving simulator performance was
significantly associated with results of select F5Ts (eg, =2 dues on One Leg Stand was
associated with impairment on the simulator: odds ratio, 2.09; 95% C1, L63-588; P < O01).

COMCOLUSIONS AND RELEVANCE This randomized clinical trial found that when administered
by highly trained officers, F5Ts differentiated between individuals receiving THC vs placebo
and driving abilities were associated with results of some FSTs. However, the high rate at
which the partidpants receiving placebo failed to adeguately perform FS5Ts and the high
frequency that poor PST performance was suspected to be due to THC-related impairment
suggest that F5Ts, absent other indicators, may be insufficient to denote THC-specific
impairment in drivers.

TRIAL REGISTRATION Clinical Trials gow kdentifier: NCTO2849587

AR Pryctiatry. 2023,80(3):514-923. dol 10100y jamapsychiatry 2003 7345
Pubilshed oniine August 2, 2003
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How research and policy can shape driving under the influence

of cannabis

In the wake of widespread cannabis legalization in the
United States (US) and internationally, law enforcement
and policy makers are at a standstill on solutions to deter
people from driving under the influence of cannabis
(DUIC). As the prevalence of cannabis use increases, the
public perception of DUIC as safe and devoid of conse-
quence is growing. Shifting this perception and preventing
DUIC will require clear messaging about risk, development
of a consistent DUIC impairment standard and DUIC-
specific statutes and law enforcement efforts.

There has been an increase in prevalence of driving under the
influence of cannabis (DUIC) and in fatal motor vehicle collisions in
US states [1] and other countries following recreational cannabis
legalization (e.g. Uruguay [2]; Canada [3]). Studies have found that
acute cannabis intoxication is associated with a statistically significant
increase in motor vehicle collision risk [4]. Cannabis impairs psycho-
motor skills critical to driving in both occasional and heavy users [5].
This is particularly concerning because of the increasing potency of
A9-tetrahydrocannabinol (THC) concentration linked with more
severe withdrawal and motor impairment [&].

Despite the unequivocal evidence that cannabis acutely impairs
driving-related skills and increases risk, public attitudes toward DUIC
are highly permissive in the United States and in Australia, particularly
among medical cannabis users [7]. DUIC is perceived as safe, norma-
tive and associated with fewer consequences than alcohol-impaired
driving [8]. However, this may not extend to other countries with high
prevalence of cannabis use [?-11]. As the prevalence of cannabis use
and DUIC increases, challenging and correcting these perceptions is
imperative for the new generations of drivers who alko use cannabis.
To this end, we need universal objective standards for DUIC, com-
bined with consistent DUIC-specific offenses and sanctions, to ensure
highway safety [5].

Many countries have achieved significant reductions in alcohal-
impaired driving and fatalities through a combination of pdlicy, law
enforcement and public awareness campaigns [12]. Of these, perhaps
the most successful has been per se blood alcohol concentration
(BAC) legal limits, currently 0.08 in 49 US states and 005 in many
industrialized nations [13]. Per se laws provide a dear, consistent
standard for defining prohbited levels of alcohol-based impairment
for driving and are thought to reduce alcoholimpaired driving by

increasing the perceived risk of arrest [14], particularly when com-
bined with visible enforcement.

Unfortunately, replicating this effective policy/enforcement
combination for DUIC is complicated by differences in pharmacology
and impairment indicators between the two drugs. Currently, there
are no reliable and practical biochemical or behavioral on-the-road
methods to establish cannabis-induced impairment. In contrast to
alcohol, there is poor correspondence between levels of THC in bio-
logical specimens (e.g. blood, saliva) and psychomotor impairment [15].
THC-induced impairment continues well after the dedine of THC in
blood and oral fluid. Maximal impairment is typically observed during
the first hour after inhalation, with subsequent declines over 3to 4 h
[15, 18] and recovery of most driving-related skills within 5 h [17].
However, there is a substantial delay in the time course for impair-
ment following oral ingestion, with at least 8 h of driving-related
cognitive impairment [17] and substantial individual variability in
THC's pharmacokinetic profile. Such poor correspondence produces
significant challenges for DUIC policy and prevention efforts.

These challenges underscore the complexities in developing dear,
consistent and enforceable pdlicies to limit DUIC. The most promising
approach would be behavioral assessment of impairment combined
with a positive biomarker test [18]. ldeally, this combination would
use a “successive hurdles” approach, where an initial step with high
sensitivity to detect recent cannabis use would be followed by a more
thorough assessment with high specificity to detect impairment.
Although there are promising methods for such an approach, there
are several problems that would need to be resolved prior to
implementation.

Oral fluid (OF) tests are likely the best candidates for detecting
recent use. OF screening is non-invasive, camies minimal risk of
adulteration, can be conducted in proximity to the time of driving and
has reduced interindividual variability and reduced variability between
THC doses compared to blood [19] At wery low thresholds
le.g. s1ng/ml), OF testing detects recent (past 3 h) use of smoked
THC with very high sensitivity, but has modest specificity and longer
detection windows, which may lead to positive tests outside of the
typical time course of impairment [19]. A higher cut-off of 10 ng/mL
has better specificity for detecting recent use, although THC remains
detectable in a small proportion of users long term [20]. Higher cut-
offs also risk missing occasional users who may be impaired. Further
complicating the issue is the difference in impairment time course

208 | & 2023 Soclety for the Study of Addiction.

wileyonlinellbrary.com/journal/add

Addiction 2024;11%:208- 210.
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High Traffic—The Quest for a Reliable Test of Cannabis
Impairment

Johannes G. Ramaekers, PhD,
Faculty of Psychology and Neuroscience, Maastricht University, the Netherlands

Frederick Vinckenbosch, PhD,
Faculty of Psychology and Neuroscience, Maastricht University, the Netherlands

Jodi M. Gilman, PhD
Center for Addiction Medicine, Department of Psychiatry, Massachusetts General Hospital
(MGH), Boston

Harvard Medical School, Boston, Massachusetts

In this issue of JAMA Psychiatry, Marcotte et al! report that field sobriety tests

(FSTs) as administered by highly tramed police officers are insufficient to detect cannabis-
mnduced impatrment 1n a double-blind, placebo-controlled, parallel randomized clintcal trial
mvolving a large sample of 184 cannabis users. Although the group recerving active doses
of A-9-tetrahydrocannabinol (THC), the active ingredient in cannabis, performed worse

on the FSTs as compared with the placebo group: about half of the participants in the
placebo group were classified as impaired. These findings are n line with previous placebo-
controlled studies that also reported high false-positive FST rates under placebo.23 The
legal implication of these findings can be major given that FSTs are currently part of the
evaluation protocol 1n North America to detect drivers who are cannabis impaired. Yet,

the lack of sensitivity of FSTs to detect THC-1mpaired individuals does not come as a

big surprise, as FSTs have primarily been validated to detect gross alcohol impairment

at high (more than 0.10%) blood alcohol concentrations.* To add to this problem, there

1s no cannabis equivalent of a breathalyzer to venfy exposure induced impatrment, as

trace amounts of THC mn biomarkers correlate poorly with cannabis-induced behavioral
impairment )
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Table 3 Odds ratios of driver responsibility associated with blood
concentration of A’ tetrahydrocannabinol and alcohol

No of
drivers

Odds ratio (95% confidence interval)

Unadjusted

Adjusted for
alcohol or A®

tetrahydrocannabinol

Multivariate
model”

Concentration of A®
tetrahydrocannabinol

(ng/ml):

Negative

9013

1.00

1.00

1.00

<1

78

2.18
(1.2210 3.89)

1.89
(1.03 to 3.47)

157
(0.84 to 2.95)

1to2

298

254
(1.86t0 3.48)

2.04
(1.47 to 2.84)

1.54
(1.09t0 2.18)

Jtod

143

3.78
(2.24106.37)

2.78
(1.6110 4.78)

213
(1.22 t0 3.73)

25

240

472
(3.04 10 7.33)

3.06
(1.93 1o 4.84)

2.12
(1.32 t0 3.38)

Present at any dose

759

317
(2.56 to 3.94)

2.37
(1.89 t0 2.97)

1.78
(1.40 to 2.25)

Blood concentration
of alcohol (g/l):

Negative

7181

1.00

1.00

1.00

<0.5

495

R
(2.67 t0 4.35)

3.30
(2.59 t0 4.22)

2.70
(2.10 to 3.48)

0.5t0 0.8

211

8.00
(4.80t0 13.4)

7.74
(46410 12.9)

6.29
(3.74 10 10.6)

08t01.2

304

9.32
(59110 14.7)

8.73
(553 to 13.8)

7.56
(4.75t0 12.0)

1210 2.0

739

15.0
(10.4t0 21.6)

14.1
(9.7910 20.2)

13.2
(9.111t0 19.1)

22.0

842

418
(24.1 to 72.4)

400
(23.1 to 69.4)

39.6
(22.7 t0 68.9)

Present at any dose

2591

9.97
(8.441011.8)

9.50
(8.0410 11.2)

8.51
(7.15t0 10.1)

*Included variables: blood concentration of A® tetrahydrocannabinol, blood concentration of
alcohol, age, vehicle type, time of crash.

Cite this article as: BMJ, doi:10.1136/bmj.3
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Cannabis intoxication and fatal road crashes in France: population

based case-control study

Bernard Laumon, Blandine Gadegbeku, Jean-Louis Martin, Marie-Berthe Biecheler, the SAM Group

Abstract

Objectives To evaluate the relative risk of being responsible for
a fatal crash while driving under the influence of cannabis, the
prevalence of such drivers within the driving population, and
the corresponding share of fatal crashes.

Design Population based case-control study.

Participants 10 748 drivers, with known drug and alcohol
concentrations, who were involved in fatal crashes in France
from October 2001 to September 2003.

Main outcome measures The cases were the 6766 drivers
considered at fault in their crash; the controls were 3006 drivers
selected from the 3982 other drivers, Positive detection of
cannabis was defined as a blood concentration of
A'tetrahydrocannabinol of over 1 ng/ml. The prevalence of
positive drivers in the driving population was estimated by
standardising controls on drivers not at fault who were involved
in crashes resuliing in slight injuries.

Results 681 drivers were positive for cannabis (cases 8.8%,
controls 2.8%), including 285 with an illegal blood alcohol
concentration (0.5 g/1). Positive cannabis detection was
associated with increased risk of responsibility (odds ratio $.32,
95% confidence interval 2.63 to 4.18). A significant dose effect
was identified; the odds ratio increased from 2.18 (1.22 (o 3.80)
if 0< A'tetrahydrocannabinol < 1 ng/ml to 4.72 (3.04 to 7.33) if
A'tetrahydrocannabinol =5 ng/ml. The effect of cannabis
remains significant afier adjustment for different cofactors,
including alcohol, with which no statistical interaction was
observed. The prevalence of cannabis (2.9%) estimated for the
driving population is similar to that for alcohol (2.7%). At least
2.5% (1.5% to 3.5%) of fatal crashes were estimated as being
attributable to cannabis, compared with 28.6% for alcohol
(26.8% 10 30.5%).

Conclusions Driving under the influence of cannabis increases
the risk of involvement in a crash. However, in France its share
in fatal crashes is significantly lower than that associated with
positive blood alcohol concentration.

Introduction

Experimental stdies have shown that consumption of cannabis
diminishes the faculties needed for vehicle driving! * These
effects are sometimes perceptible on driving simulators™ or in
real situations” ” Epidemiological studies have often focused on
responsibility for a crash; results have varied with respect to the
increase in responsibility atributable to cannabis consump-
tion’ The underlying difficulty is in the absence of a
synchronous relation between a change in behaviour and the

presence of cannabineids in the blood or urine."’ Recent studies

have highlighted the importance of focusing analyses on the
detection of A” tetrahydrocannabinol in the blood.' ™ However,
the low number of drivers positive for A” tetrahydrocannabinol
and the common association of cannabis and alcohol hamper
the detection of effects entirely attributable to cannabis."

In 1999, before considering changes in drug legislation, the
French government wished to obtain reliable epidemiological
data, especially on the Tole of cannabis in the occurrence of
crashes. Systematic research was organised in France, from
October 2001 to September 2003, into drug consumption in
drivers involved in fatal road crashes.

Methods

Study population and drug detection process
We included all fatal crashes resulting in immediate death
(including pedestrian fatalities) in the study. All the drivers
involved were taken as soon as possible to the hospital, under the
control of the police, for compulsory urine testing to detect four
major drug families (cannabis, amphetamines, opiates, and
cocaine). If the test was positive or impossible a blood sample was
taken. This information was associated with the blood alcohol
concentration in the police reports.

‘These reports provided 10 748 drivers who had had full tests
for drugs and alcohol. We considered urinary sereening for
drugs as positive above a concentration of 1000 ng/ml of urine
for amphetamines, 300 ng/ml for cocaine and opiates, and 50
ng/ml of acid tetrahydrocannabinol for cannabis. We considered
blood tests for drugs (using gas chromatography-mass
spectrometry) positive above a concentration of 30 ng/ml for
amphetamines and cocaine, 20 ng/ml for opiates, and 1 ng/ml
of A” tetrahydrocannabinol for cannabis. We considered drivers
negative if their urine tests were negative or their blaod concen-
trations below these thresholds. However, during the analyses of
dose and effect, we no longer considered non-null below thresh-
old concentrations as “negative.”

Objectives and study design
We estimated the relative risk of responsibility for fatal crashes
while driving under the influence of cannabis and evaluated the
corresponding share of fatal crashes. This also  implied
estimating the prevalence of cannabis in the driving population
(drivers not involved in a crash). Under certain conditions, these
variables can be estimated from a case-control study.""

Cannabis intoxication may favour fatal crash oceurrence in
two ways: either by increasing the risk of causing a crash (result-
ing in death), or by inereasing the risk of being killed (in a crash
caused by another driver) because of greater vulnerability. Our
analysis only dealt with the first hypothesis. We considered the



Cannabis y accidentes de trdfico

World Health Organization (WHQO). The health and social effects of nonmedical
cannabis use. Geneva: WHO, 2016. ISBM 978 92 4 1510240
http:/ fwww.who.int/substance_abuse/publications/msbcannabis. pdf

La Organizacion Mundial de la 5alud acaba de publicar un informe sobre las
consecuencias del uso no medico de cannabis sobre |a salud y los aspectos
sociales. Esta publicacion esta en abierto en su version inglesa.

Uno de los apartados al que prestan especial interés es la relacion entre el
cannabis y |as colisiones de trafico. Nuestro conocimiento ha avanzado
enormemente desde que es posible determinar la sustancia activa,

A? -tetrahidrocanabinol, en sangre y fluido oral, y no sélo su metabolito
carboxilado.

En la seccion 5.1.6 se revisan los distintos estudios de caso-control y estudios
de culpabilidad, asi como los metanalisis publicados. En la tabla siguiente se
reproduce |a tabla 5.1 del texto original, en |a cual se muestran los riesgos de
accidente asociados al consumo de cannabis, tanto sin ajustar como tras
ajustar por el sesgo de publicacion.

Existe un riesgo significativamente mayor en el caso de los accidentes con
muertos y accidentes con heridos graves, si bien no se ha podido establecer
una relacion en los casos en los gue se desconoce la severidad de las lesiones
o solo existen dafios materiales.

Ajustados por el sesgo de
publicacion (95% IC)

Sin ajustar
(95% IC)

Accidentes con muertos 1.37(1.24; 1.52) 1.37(1.24, 1.51)

Accidentes con heridos graves 1.96(1.27; 3.02) 1.84(1.19, 2.85)

Otros accidentes, sin conocerse
el grado de severidad de las lesiones
S6lo existen dafios materiales

1.41 (0.97; 2.05) 1.12 (0.78, 1.62)

: 1.43 (1.26; 1.63) 1.11 {0.93, 1.32)

Igualmente en este informe de la OMS se hace referencia a los datos
obtenidos en el proyecto DRUID. Para una vision mas global del riesgo
asociado a conducir con presencia de drogas, reproducimos los riesgos
observados en dicho proyecto.
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gravemente herido o fallecer en un

accidente de trdfico, segun el grupo de
sustancias y las concentraciones de
éstas encontrados en el conductor.
European Transport Safety Council
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Benzoilecgonina
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Opiaceos ilegales

Benzodiacepinas y Z-Hipnoticos
Opiaceos medicinas
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20-200 N
alto Alcohol en combinacion con drogas

Driving Under the Influence of Drugs, Alcohol and
Medicines in Europe findings from the DRUID project.
Lisbon: EMCDDA, 2012.
http://www.emcdda.europa.eu/attachements.cfm/att_19
2773 _EN_TDXA12006EMMN.pdf

Se acaba de publicar un estudio sobre los factores de
riesgo asociados a conducir después y durante el
consumo de cannabis. El estudio incluyo a 151
personas consumidores de cannabis, pero que no
habian solicitado tratamiento por dicho consumo. Se
analizo los factores asociados a conducir después de
haber consumido cannabis y a conducir mientras se
consume dicha droga. El que los amigos desaprueben
dichas conductas se asocia a menor frecuencia de o J—
conduccion durante y después del consumo de n'.*""“‘“"m_ e o et W
cannabis. Por otra parte, a mayor es la percepcion o e
del riesgo de conducir después de consumir
cannabis, menor la frecuencia con que lo hacen.

e

J. 5tud. Alcohol Drugs. 2016; 77: 309-316.
doi: 10.15288/jsad.2016.77.309
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Cannabis consumption and motor vehicle collision: A systematic review |
and meta-analysis of observational studies

Andrew Jin*'®, Andrea J. Darzi ®=', Amne Dargham®, Navroop Liddar ®, Sepehr Bozorgi®,
shamim Sehrevardi ?, Maurice Zhang *, Kian Torabiardakani®, Rachel J. Gouban®,
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ARTICLE INFO ABSTRACT

Kepwords: Background: Increasing legalization of recreational cannabis and availability of cannabinoid products has
Civiang resulted in expandsd use, which is associated with adverss effects including concerns over increased risk of
THC X maotar vehicls collision (MY C). We aimed to explore the association between cannabis consumption and MVC.
Mctor vehicle injury Methads: We searched MEDLINE, EMBASE, CINAHL, Cochrane library, SCOPUS, Psycinfo, Web of Science, TRID

Mm” “ whlc:!am]lq. from inception to Movember 2024, We included studies assesing the association between cannabis consumption
on MVC fatalities, any injuriss, and calpability /unsafe driving actions. Pairs of reviewens independently screensd
search resulis, extracted data, and assessed risk of bias. We used a DerSimonian and Laird randomeeffects model
for all meta-analyses and the GRADE approach to asess the certainty of evidence.

Besults: We imcluded 31 studies with 528 563 individuals. Low certainty evidence suggesis that cannabis con
sumplion may be associated with an increassd risk of MVC fatality (8 studies, OR 155, 95% CL 1.20 to 1.98)
with an absohste risk incresse (ARD) of 14 more deaths per 100,000 MVC's. Low certainty evidence from 9 case-
comirol shsdies suggests cannabis consumption may be associated with an increased risk of injury due o MVC
(0R 2,00, [95% CE 1.31-3.07]; absolute risk increase of 6.8%L We are uncertain about the association of
cannabis consumpticn with MVC culpability ‘unsafe driving action as the evidence was only very low cerainty.
Comchusiors: Low certainty evidence suggests that cannabis consumpiion may increase risk of MVC fatality and
risk of mjury from MV C. The association between cannabis use and risk of unsafe driving is uncertain.
Profocol regisretion: CRO4Z02FI57478

Background 2024). The legalization of cannabiz for non-medical purposes in Canada
and parts of United States, az well az other countries (=.g., South Africa,

Globally, cannabiz iz one of the most widely used illicit substances, Thailand), and the expansion of available cannabinoid produces, such az
and in Canada cannabiz iz the second most common recreational drog extracts, have increased the availability and potency of cannabic.
consumed after alcohol ("Canadian Cannabiz Survey 2023: Summary. (Matheson & L= Foll, 2020) The proportion of Canadianc aged 16+

* Corresponding author at: Department of Anesthesia, Mchaster Uniwersity, 1280 Main Street West, MDCL-2112, Hamilton, Ontario, Canada L85 4K1.
E-mail addreccrs: andrew jiniime o
1 (K. Tarabiardakand),
E 1 (B Sadeghirad).
1 Coatributed equally.

httpe/ Adoiorg 1 0.1006,/].drugpa. 2025. 1 (4832

Available online 13 May 2025

0955-3950,40 2025 The Authors. Published by Elsevier BLY. This is an open access article under the OC BY-NC-NI license (hiip://creative
no-nd/ 4.0




3. Aprendiendo de otros paises.
EL CASO NORUEGA.

Noruega, legislacion sobre drogas y
conduccion

Informaciénadicdonal puede encontrase en:
hitps :/fwww.regjeringen.no/ globalassets/upload) sd/vedlegg fbrosjy rer/sd_rusp
avirket_kjoring_net.pdf

MNoruega ha adoptado la estrategia "Vision Zero” muertes ylesiones graves
en accidentes de trafico. Es unos de los paises con mas baja accidentalidad
de trafico, frutode las politicas viales implementadas en ese pais. Se estima
gue alcohol/drogas/medicamentos son un factor contribuyente en el 24 %
de losaccidentesde trifico con resultado de muerte en Noruega.

Desde el 1 Febrero de 2012, se han introducido niveles o concentraciones
de drogas y medicamentos, a partir de los cuales es sancionado conducirun
vehiculo. 58 ha armonizado el proceso en relacian al alcohol vy las
drogas/medicamentos, estableciéndose concentraciones a partir de las
cuales no esta permitido conducirun vehiculo. La regulacidn sobre alcohol
y conduccidn en Noruega fue inicialmente establecida en 1936. El nivel
actuala partir del cual no e st permitido conducires del 0,2% ensangre.

Las sanciones por conducir con presencia de sustancias son proporcionales
al salario mensual del infractor y se incrementan en funcidn de la
concentracién de lals) drogals) detectada(s), y van desde sanmcidn
economica hasta pérdida de lalicenciade conducciony prision.

Se han establecido limites en sangre total para 20 sustancias. Estas
concentraciones se han determinado en base a gue producirian un
deterioro similar auna concentracidn de alcohol en sangre (BAC) de 0,2%.
En algunos casos (13 de las 20 sustancias) se han establecido %
concentraciones de esas sustancias que producen deterioro similar a una )

- . -
BAC de 0,05%y 0,12%, ygue justificariansanciones mayores. m | -~

P AN
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Concentracidn que produce | Concentracién que produce | Concentracidn que produce
Droga/ un deterioro comparable a | un deterioro comparablea | un deterioro comparable a
Férmaco alcohol 0,02% aleohol 0,05% alcohol 0,12%
[ng /mi en sangre total] (ng /ml en sangre total) {ng /ml en sangre total)

Alprazolam 3 [ 15
Clonazepam 13 3 ]

Diazepam 57 143 342
Fenazepam 18 5 10
Flunitrazepam 1.6 3 8
Nitrazepam 17 42 98
Oxazepam 172 430 B&D

Zolpidem 31 77 184
Zopiclona 12 23 58

THC 13 3 8
Anfetamina 41 * *

Coeaina 4 . .

MDMA 48 . .
Metanfetamina 45 - -

GHB 10300 30500 123600
Ketamina 55 137 329

Lsu 1 L] L]
Buprenorfing 0.9 . .

Metadona 25 - -

Morfina 9 24 61

* Sustancias en lasgue nose ha podido establecer concentraciones para sanciones
proporcionales ala concentracion, ya que se desconoce esta informacidn.

Excepcién - medicinas prescritas: la legislacidn no se aplica en casos en los que el conductor esta tomando la

medicacion bajo prescripcidn médica ysiguiendo las instruccione sdadas por este.
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4. Motivo de preocupacion
E|T

¢CUAL ES EL NIVEL O CONCENTRACION O wm s
CUT-OFF DE TOLERANCIA CERO?

EL EJEMPLO DE CANNABIS

 Aparato de screening o de cribado a pie de carretera:
25 ng/ml
0,00000025 gr/ml

 Pruebas cromatograficas en el laboratorio de toxicologia:
Limite de deteccion: 1 ng/ml o incluso menor
Limite de cuantificacion: 2,4 ng/ml

.. Sancionados todos aquellos por encima de que Limite?: en la
practica del limite de cuantificacion
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 El punto de corte o cut-off debe de estar en relacion con la
concentracion a la cual se produce un aumento estadisticamente
significativo del riesgo

* En tolerancia cero el punto critico es que la relacion de concentracion
— riesgo no es conocida con exactitud

» Cuestion adicional: la evidencia del riesgo se conoce a partir de la
concentracion de la sustancia en sangre, no el fluido oral

« Es compleja la relacion entre concentracion en sangre y fluido oral: no

es lineal como en el caso del alcohol

Segun diversos estudios, incluidos el proyecto DRUID 1ng/ml de
THC en sangre = 27 o mas ng/ml de THC en fluido oral
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» Conflicto de intereses: ninguno que declarar
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