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Content of presentation


The rationale for the development of the NEPTUNE programmes;
methods; framework, dissemination and spread



Ketamine as example of new challenges to clinicians and other
practitioners across the health front-line
•

Pharmacology and patterns of use

• Acute Harms; Management of acute harms
• Chronic harms (frequent and long-term use); Management of
chronic harms
 Harm reduction- Please see NEPTUNE leaflet

NEPTUNE Programme
The Rationale
• Rapid emergence of large number of novel psychoactive
substances/ NPS (Globally 888 from 2009-2018)
• Poorly understood harms of new drugs

• Clinicians poorly equipped to identify, assess and manage these
harms
The solution/ NEPTUNE Objectives
NEPTUNE is a response to this problem. It is a Learning and
Development programme which aims to improve the confidence and
competence of clinicians in the identification, assessment and
management of the harms of club drugs and NPS
Target audience
Substance misuse services; Emergency Departments; Primary Care/
General Practice; Sexual Health; Mental Health

NEPTUNE

Raise standards in clinical
management of ‘club
drugs’ including NPS across
the health system, by…
..undertaking a
comprehensive review of
treatment research
literature for NPS and club
drugs, leading to…
..development of evidencebased clinical guidance
Where evidence lacking,
use expert consensus

External peer review

Critical appraisal
AR Lingford-Hughes, S
Welch, L Petersand DJ Nutt
et al: BAP updated
guidelines: evidence-based
guidelines for the
pharmacological
management of substance
abuse, harmful use,
addiction and comorbidity:
recommendations from
BAP 2012 Journal of
Psychopharmacology
26(7) 899–952

SIMPLIFYING AND FUTURE
PROOFING THE LEARNING
Consider all drugs according
to psychoactive effect

Consensus classification/
framework

Evidence-based clinical guidance documents
2015

2016

2018

2017
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But guidance can get left on the shelf………
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CPD- Certificate for
successful completion

Independent Evaluation of draft modules
Involving stakeholders in testing the implementation of the
L&D intervention

6 pilot sites –
•sexual health services (x2)
•drugs services (x2)
•emergency departments (x2)

•81 MDT staff completed
modules
•35 face to face interviews
Evaluation addressed

Change in clinical practice
including:
•Improved knowledge of NPS
harms
•Improved detection
•Improved clinical
assessment
•Improved
advice/information to
patients
•Improved data collection on
NPS

Views of
the
module

Usefulness
of the
module

Impact on
knowledge and
confidence

•NEPTUNE clinical guidance
widely disseminated

E-learning modules published
January 2018

•> 80,000 downloads (March
2015-present).

NEPTUNE e-learning module
uptake

•Approximately 50 Citations
•Translated into German
Impact on policy

E-learning activity
16/1/2018 to 4
November 2019
Number of people
who have registered
to L&D Programme
Number of
certificates issued

4,30
2
4,20
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The NEPTUNE clinical Guidance: Acute and chronic
harms and management
NPS drugs are drugs; Addiction is addiction
Same principles and clinical guidelines apply to the treatment of NPS
and club drugs as to any psychoactive drug of the same class

BUT
Some issues specific to various NPS

NEPTUNE guidance and e-learning modules
www.neptune-clinical-guidance.co.uk

Depressants/ Dissociative
Ketamine and its analogues
.

Ketamine is not a new drug, but its recreational use as a
psychoactive substance is relatively new
Most ketamine used recreational use is manufactured in illicit
laboratories

Challenges to treatment: New drug-related harms; Familiar
drug-related harms

Depressants/ Dissociative
Illicit ketamine and its derivatives.
• Ketamine is a dissociative drug, initially developed as anesthetic for
surgery.
• Ketamine first synthesized in 1962; patented in Belgium in 1963
•

(Typically illicitly manufactured) ketamine is also associated with
use for recreational purposes.

•

New formulations of NPS available over time. Often more potent than
earlier forms and may be to be associated with greater harms

Medical uses of ketamine
•

Ketamine is used as an anaesthetic; Has a role in the management
of pain in both humans and animals

•

Has been used for the treatment of substance misuse disorders,
including alcohol, cocaine, cannabis, and opioid use. More research
is needed

•

More recently, a number of studies have investigated the role of
ketamine in treatment-resistant depression and major depressive
disorders. Positive and encouraging outcomes have been reported
but more research needed

Illicit recreational ketamine
Illicit ketamine for recreational use is often sold as a powder
of fine crystal. It is less frequently available as a liquid, which may
be diverted from pharmaceutical supplies.
Ketamine is typically insufflated (snorted). It can be smoked and
is occasionally injected or rectally inserted.

Who uses ketamine?
Use of ketamine in Europe relatively low, but consistently reported
in last 2 decades. At first typically appeared as adulterant of ecstasy,
before becoming increasingly mainstream
• Recent data suggest a rise in use in some countries
• Ketamine use is higher among some sub-cultures, lifestyles
and occupations. These include clubbers, ‘free party scene’,
festival goers, gay men and LGCTQ+ populations, self-exploratory
people (psychonauts), and workers in the medical field
• In addition to clubs and festivals, common settings of use are home
or a friend’s house or somewhere else familiar

ketamine users generally have high rates of poly-drug use,
including of simultaneous poly-use.

Who uses ketamine
Research evidence from some countries suggests that ketamine users
tend to be white, male, under 30 years old, urban and moderately
well educated
Initiation in ketamine use may take place at a slightly older age than
for other substances, and that it is possible more experienced users
add ketamine to their poly-use repertoire

Anecdotal evidence from clinical practice- link between women use in
particular and experience of trauma
Challenge to drug treatment policy and practice: people with
harmful use of ketamine often believe that existing drug treatment
services are not for them

Pharmacology
•

Ketamine is a derivative of phencyclidine (PCP), and both are

.

arylcyclohexylamines.

•

Ketamine is a predominantly sedative drug, but its complex neurochemical profile reflects its actions as a psycho-stimulant,
dissociative, anesthetic, and analgesic substance, with
amnestic properties.

• Ketamine shows affinity for mu, delta, and sigma opioid receptors,
and affects monoamine transporters.
• Ketamine also acts at dopamine D2 and 5-HT2A serotonin

receptors.

Dissociative Drug
Ketamine is a non-competitive NMDA receptor
antagonist that acts as a dissociative
anesthetic with analgesic and amnestic properties.
• One of the prominent effects of dissociative
drugs is de-personalization and de-realization.
•

Dissociation from the environment and self,
including feelings of being unreal or detached from
one’s own body

Subjective effects
Subjective experiences associated with the use of ketamine
depend on dose:
• At low doses, ketamine produces distortion of time and space,
visual and auditory hallucinations and mild dissociative effects. It
also has stimulant-type properties.

• At high doses, it produces more severe dissociation, known by
some users as the ‘k– hole’, where the user experiences feelings of
intense detachment and perceptions appear completely divorced
from reality.

Onset & Length of effects
Ketamine effects occur approximately 5 minutes
(but up to 30 minutes) after insufflation and in a
matter of seconds or minutes after injection,
smoking and smoke inhalation.
•

The effects are generally short-lived, typically
lasting 1 hours, depending on dose, tolerance,
individual factors and other drugs ingested.

•

This short duration of effect may promote
repeated dosing; ketamine users in a session will
typically self-administer several doses in order to
maintain effects over time.

Acute illicit ketamine toxicity; overdose
In comparison with other psychoactive drugs, ketamine has a wide
margin of safety
Few severe acute physical health consequences associated with acute
intoxication, even large overdoses, where no other substances are coingested.
•

Even in large doses, ketamine is characterised by its ability to
cause unconsciousness, amnesia and analgesia, while sparing
airway reflexes and maintaining haemodynamic stability.
Coughing and swallowing reflexes are maintained with minor
suppression of the gag reflex, even when a user is very
intoxicated.

Nonetheless, illicit ketamine use has been associated with acute
adverse effects, which can be severe.
Risks are increased with co-ingestion of stimulants or other drugs

Acute intoxication
The main features of acute intoxication are related to its
dissociative properties.
• Ketamine induces dose-dependent impairments in short and
long-term memory which can have a profound effect on the
user’s ability to function.

• Ketamine impairs psychomotor performance in a dosedependent fashion. Higher doses increase the risk of
accidents
• Ketamine can cause acute neuropsychiatric effects, such as
agitation or ketamine-related psychotic states.
Clinical features associated with acute intoxication are often
related to physical harm (e.g. agitation or accidents, and
behaviours resulting from dissociative effects).

Acute effects
Neurological /psychiatric
effects
Hallucinations (visual and
auditory) Slurred speech ;
Blurred vision
Dizziness
Numbness
Confusion
Gastrointestinal Nausea
Decreased sexual
Vomiting
motivation
Cognitive impairment
Agitation Paranoia
Ataxia; Paralysis and muscle
rigidity Hypertonia (which
may produce hyperpyrexia);
Polyneuropathy
Delirium
Seizures
Ketamine-related psychotic
states (typically short-lived
with complete resolution).
individual exhibited during the
acute phase of their illness

Dermatological
Transient rash,
predominantly in
face and neck
Cardiovascular and
respiratory Tachycardia,
Hypertension, Chest pain,
Pulmonary oedema,
Respiratory depression,
Cardiac and respiratory
arrest

Ketamine can precipitate
Diabetic ketoacidosis (DKA) in
type 1 diabetes. The metabolic
acidosis can be severe and has, in
a few cases, been associated with
rhabdomyolysis.

Management of acute intoxication and toxicity
Onset of the effects of ketamine intoxication are rapid and are
generally short-lived.

•

People will typically develop the adverse effects in the setting where the
drug was used and symptoms may resolve before they reach hospital.
• The removal of the person from auditory and visual stimulation is
suggested until symptoms resolve. A quiet environment, with minimum
of external stimuli, may be all that is required.

The management of acute ketamine toxicity in hospital is
symptomatic and standard supportive care, with special attention to
cardiac function.
No antidote exists for ketamine overdose. The effects of ketamine are not
reversed by naloxone or other agents.

•

The use of benzodiazepines has been reported in the literature, where
the patient is agitated

Consideration of other causes for clinical presentation, for example coingestion of other psychoactive drugs, head injury or hypoglycaemia

Chronic harms

Harms of long-term and frequent use

Harmful and dependent ketamine use

The frequent and long-term use of ketamine can be
associated with harmful use and dependence.
Compulsive patterns of use
•

The compulsive patterns of behaviour of frequent
users can be of concern: bingeing, or using without
stopping until supplies run out, is common.

Tolerance
•

Frequent ketamine use is associated with
tolerance, with users reporting escalating dose.

Craving
•

…

It has been reported that craving for ketamine is a
reason for users failing to stop taking the drug,
despite their wish to do so.

Dependence and withdrawal
Dependence
Marked drug tolerance, cravings might contribute to the
difficulty in abstaining and psychological dependence.
Case reports of psychological dependence have been described.
Large studies are needed
Withdrawal symptoms
There is conflicting evidence on the existence of a specific ketamine
withdrawal syndrome; a specific ketamine withdrawal syndrome
has not yet been described.
Small studies have described a number of symptoms, including
anxiety , shaking, sweating, palpitations ‘chills’, autonomic
arousal, lacrimation, restlessness, nightmares, drug hunting,
tiredness, low appetite and low mood.

Associated risk factors- BBVs and STIs
• Ketamine is associated with an increased incidence of unsafe sexual
practices, especially in frequent use
• Ketamine is rarely injected, but injecting ketamine was shown to be
associated with high-risk injecting behaviours.
• Multiple injections are typical, for example 8 to 10 injections over several
hours. Multiple injecting of any substance has significant health
implications (bacterial and systemic infections and BBVs.

Long-term cognitive effects
Neuropsychological harms appear to be related to frequency
.and quantity of dosing
•

Overall, studies suggest infrequent ketamine users do not appear
to experience long-term cognitive impairment.

•

However, frequent and prolonged use was shown to be associated
with neurocognitive impairment.

•

There is evidence that frequent ketamine users have impairments of their
short-term and long-term memory, which goes beyond ingestion. It is not
known whether a causal relationship exists

• Frequent ketamine use can impair visual recognition and spatial working
memory; the degree of impairment was shown to be correlated with
changes in the level of ketamine use time.

…

Gastrointestinal effects
People with prolonged and heavy use of
ketamine have reported intense
abdominal pain, referred to by users as
‘k-cramps’.
Symptoms appear to resolve once the
patient stops using ketamine.

Ketamine-induced damage to the urinary tract

Ketamine use is associated with damage
to the urinary system, which can be
severe and in some cases irreversible.
Damage can affect the entire urinary
tract.
• The mechanism of damage from ketamine is
not yet clear but the effects are most likely to
result from direct toxicity of ketamine or its
metabolites.
..

Risk Factors
May be individual variations in susceptibility:

• Studies suggest that some individuals more susceptible
than others to urological damage.
• Studies suggest the onset of symptoms following illicit ketamine
use varies widely, from a few days to a few years.
There is some evidence that the severity of the uropathy being
in part determined by the chronicity of use. Urinary tract
damage is particularly associated with regular and dependent
illicit ketamine use
Harms to the urinary tract may be dose related. Urinary symptoms
are associated with an increased frequency of use and increased
amount used per session.
.

Symptoms
Early stages of the urological syndrome may
present in casual or weekend users, as
episodes of cystitis
Chronic users of ketamine may have more
severe and potentially irreversible damage
and scarring.

Urological symptoms
A small, very painful bladder, dysuria, painful
haematuria, urge incontinence, frequent and urgent
urination, nocturia, obstruction of the upper urinary
tract, papillary necrosis, and hepatic dysfunction.

People with severe pain will often self-medicate
with ketamine which they often mistakenly view as
the most effective way to relieve pain.

Treatment of urinary tract symptoms
The most effective treatment for ketamine-related urological
problems is cessation of use. If ketamine use persists, so do
symptoms. It is essential that use of ketamine be stopped upon
recognition of symptoms. Strategies are limited when use continues.
Where abstinence from ketamine is achieved, the syndrome may be
partially or completely reversed . In a third of patients, however,
symptoms persist despite stopping ketamine use
Frequent ketamine users may have irreversible damage and
scarring. The most affected patients may require cystectomy
(bladder removal) and bladder reconstruction, with a serious impact
on life expectancy

Substance Misuse treatment
Management of harmful and dependent use

Assessment of ketamine harmful use is similar to assessment
for other drug use, with the addition of screening questions on
urological symptoms and questions on consequences of
dissociation (e.g. cognitive impairment, sexual behaviours).
Psycho-social interventions (PSI) are the primary form of
treatment intervention.
• There is no evidence to suggest that a particular approach is linked
to successful outcomes for ketamine users.
• Aftercare is essential for maintaining positive treatment
outcomes but may be complicated by a need for pain control
in those with ulcerative cystitis.

Screening for urinary tract problems in drug treatment services
All people attending drug treatment services and reporting
ketamine use should be screened for urological problems.
(In urology departments) All patients with unexplained urological
problems should be screened for ketamine
•

Screening tools include the International Prostate Symptom Score (I-PSS)

• Referral and joint working It is recommended that patients with
recurrent urological problems, or patients with unexplained urinary
symptoms, are assessed by a urologist to exclude other causes and
evaluate any damage.

Treatment and recovery for ketamine harmful and dependent use
Substance misuse Treatment for harmful ketamine use may require
joint working and defined clinical pathways:
•

Joint working between substance misuse treatment services and urology
departments.

•

A pain management plan may be required for those with severe pain
from ketamine-related urological problems.

Interventions should also address ketamine-specific issues, including
harm reduction information:
• Ketamine use in situations where there is a heightened risk of accident
because cognition is impaired.
• The impact on memory

• Impact of ketamine use on urinary tract system
• Association of ketamine use with unsafe sex and high BBV and HIV risksexual practices.
• Link to experience of trauma? In women especially?

Harm reduction
Reducing the harms of ketamine
(see NEPTUNE sheet)

Any questions?

All resources available free of charge

www. neptune-clinical-guidance.co.uk
www. neptune-clinical-guidance.com

Dima.Abdulrahim@nhs.net
Owen.Bowdenjones@nhs.net

