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Empowering understanding:
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mental health
Aakash Sathappan1* and Benjamin Yudkoff2,3
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Women’s Hospital, Harvard Medical School, Boston, MA, United States, 3Lumin Health, Boston,
MA, United States
The rising prevalence of mental health disorders in adolescents, compounded by

treatment resistance, underscores the need for innovative interventions.

Ketamine, recognized for its rapid antidepressant and anti-suicidal effects in

adults, has recently emerged as a potential treatment for adolescents with

treatment-resistant depression and suicidality. This paper aims to highlight key

elements of the informed consent process, including obtaining parental consent

and adolescent assent, and discussing the nature of ketamine treatment, its

benefits, and potential risks. Obtaining informed consent for ketamine treatment

in this demographic poses unique challenges. During the informed consent

process, clinicians should balance an adolescent’s growing autonomy with

parental consent and address the distinct features of treatment, including

ketamine’s potential to induce psychedelic-like effects. Additionally, clinicians

should highlight the “off-label” use in this population and the uncertainty inherent

to treatment at this time, including the lack of data on repeated ketamine

exposure on the developing brain. This paper also addresses challenging

scenarios related to informed consent for this treatment, such as instances

when parents are willing to consent but the adolescent refuses. Alternative

treatment strategies such as transcranial magnetic stimulation (TMS) and

electroconvulsive therapy (ECT) are also considered. In conclusion, while an

emerging body of evidence suggests that ketamine shows potential for the acute

treatment of adolescents with severe depression and suicidality, adherence to

informed consent principles is paramount to ensure best clinical practices and

uphold ethical standards amidst the current landscape of ongoing research.
KEYWORDS

ketamine, informed consent, adolescent, depression, ethics
frontiersin.org01

https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1433348/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1433348/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1433348/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1433348/full
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2024.1433348&domain=pdf&date_stamp=2024-08-13
mailto:aakash.sathappan@childrens.harvard.edu
https://doi.org/10.3389/fpsyt.2024.1433348
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2024.1433348
https://www.frontiersin.org/journals/psychiatry


Sathappan and Yudkoff 10.3389/fpsyt.2024.1433348
1 Introduction

The prevalence of mental-health disorders among adolescents

has increased significantly over the past decade. Between 2011 to

2021, the number of American high school students reporting

persistent sadness or hopelessness with functional impairment

increased from 28.5% to 42% (1). An estimated 16% of

adolescents (ages 12-17) experienced at least one major depressive

disorder - this cohort encompassed 2.7 million youth who reported

suffering from severe major depression (2).

Despite the growing need for mental health support, over half of

adolescents with major depression do not receive any form of

treatment (2). Among those who have access to care approximately

1 in 5 are considered “treatment-resistant” after failing to find relief

from their depression after undergoing the usual standard of care - two

or more therapeutic trials of antidepressant medications (3).

Adolescent depression is associated with functional morbidity

including increased risk for substance use, exacerbation of physical

illness, school avoidance, academic challenges, and elevated suicidality

(4, 5). In 2021, an estimated 22% of all American high school students

disclosed suicidal ideation with serious intent and nearly 1 in 4 high

school females formulated a suicidal plan, with higher prevalence rates

in LGBTQ+ youth (1).

Ketamine, a non-competitive antagonist of the N-methyl-D-

aspartate (NMDA) receptor, has demonstrated rapid antidepressant

and anti-suicidal effects in adults with treatment-resistant

depression (6). Ketamine has also demonstrated potential

therapeutic efficacy in the treatment of obsessive-compulsive

disorder, anxiety disorders, post-traumatic stress disorder, and

substance use disorders in adults (6). Ketamine appears to exert

its antidepressant action through mechanisms involving glutamate

neurotransmission, synaptic plasticity, neurogenesis via activation

of downstream signaling pathways, and the up-regulation of mu-

opioid receptors (7).

Ketamine has been historically used as an anesthetic and

sedative agent in the pediatric populations (8). In recent years, a

few studies suggest that subanesthetic doses of ketamine may be

efficacious in the treatment of pediatric mood disorders, specifically

treatment-resistant depression and suicidality in adolescents (9–

11). These findings are preliminary and should be interpreted with

caution as they merit replication with larger randomized controlled

trials. Nevertheless, the increasing use of ketamine in clinical

practice for off-label treatment of affective illness in adolescents

reflects the growing psychiatric burden in this population and the

need for more rapid-acting and efficacious treatments.

The medical informed consent process requires that clinicians

provide patients information about their healthcare options. This

involves disclosure around the nature of the diagnosis and proposed

treatment, as well as the risks, benefits, and alternatives to treatment

(12). Informed consent for an adolescent requires not only legal

consent from parents but also voluntary assent from the minor,

balancing respect for an adolescent’s growing autonomy and their

role in the familial and legal structure (13). Ultimately, informed

consent acts as a safeguard against harm, ensuring patients and

families are treated with dignity and autonomy in medical settings.
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Obtaining informed consent for use of ketamine in the

adolescent population for the treatment of psychiatric disorders is

an undefined area that poses unique challenges. Certain aspects of

care, such as the potential for ketamine to induce distinct,

psychedelic-like states are often difficult for the clinician to

capture during the consent process. Other aspects of care, such as

optimal dosing protocols and the long term safety profile of low-

dose ketamine in adolescents are currently lacking a robust evidence

base (11). This paper aims to highlight key elements of informed

consent for ketamine use in adolescents with psychiatric illness,

with the objective of advancing evidence-based clinical practices

and maintaining ethical integrity within the context of limited

empirical data.
2 Parental consent and
adolescent assent

An adolescent’s assent, or their affirmative agreement to

participate in care, is an important component of the informed

consent process. A prerequisite to assent is an adolescent’s ability to

demonstrate capacity to participate in treatment planning. This

entails a clinician assess the adolescent’s understanding of the

treatment and reflection on its significance in his/her life, their

ability to communicate their decision-making rationale, and ability

to consistently voice their preference to voluntarily proceed with or

reject the treatment course (13)

The assent process requires a clinician to query the

aforementioned information in age-appropriate manner and

consider the adolescent’s social-emotional, cognitive, and

language development. Although no clear threshold delineates

when a minor becomes mature enough to assent to treatment,

research suggests that normatively developing youth start

demonstrating decision-making capacity similar to adults around

the age of 14 (14). Hence, we proposed a minimum treatment age of

14 for youth interested in pursuing this treatment.

In cases involving cognitive impairments due to neurodevelopmental

disorders or socio-emotional impairment due to trauma, for example, the

assent process naturally becomes more complex and necessitates a more

comprehensive capacity assessment. In these scenarios, it may be helpful

to involve other professionals familiar with the adolescent, such as

therapists, developmental specialists, and special education teachers to

provide additional insights into their decision-making capacity.

Parental consent is typically mandatory for an adolescent to

undergo any form of psychiatric treatment due to the adolescent’s

inability to provide legal authorization independently (13). Given

the novel and potent nature of these treatments, a supportive

environment that extends beyond the medical treatment sessions

is essential for adolescents to prepare for and integrate this

potentially challenging experience. In some states that may allow

minors to independently consent to ketamine treatment without

parental approval, involving another trusted adult is advisable

before proceeding with treatment.

In certain scenarios, conflicts may arise where parents are willing to

consent to treatment but the adolescent refuses. In such cases, the
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concept of “set” adapted from classical psychedelic literature becomes

relevant to navigating the informed consent process for ketamine - a

molecule often categorized under the psychedelic umbrella. “Set” refers

to an individual’s mindset, expectations, and intentions surrounding a

psychedelic experience and is thought to significantly influence

treatment outcomes (15). Respecting an adolescent’s decision to

refuse ketamine treatment is imperative since proceeding with

treatment against one’s wishes risks negatively impacting treatment

experience and potentially causing a traumatizing and distressing

experience from the outset. Moreover, it is considered ethically

sound to honor an adolescent’s refusal of non-life-threatening care,

although concerns about significant suicidality warrant careful

consideration and dialogue with families and other clinicians (13). In

situations involving imminent safety concerns, alternative treatment

interventions such as inpatient hospitalization should be considered

first. The decision to proceed with ketamine treatment against an

adolescent’s wishes should be a last resort.
3 Nature of diagnosis & treatment

In order to effectively obtain both parental consent and adolescent

assent a clinician must first provide the family with information

regarding the nature of ketamine treatment which involves a

comprehensive discussion on its benefits, risks, and alternatives. It is

important to discuss with families that ketamine is not currently FDA-

approved for the treatment of psychiatric disorders in minors, thereby

categorizing its use in adolescent populations as “off-label”. Notably,

the FDA has approved intranasal esketamine (Spravato) for use in

treatment-resistant depression and depression with acute suicidality in

adults in conjunction with an oral antidepressant (16). It should be

emphasized that while off-label medication use is part of the standard

of care for pediatric psychiatric disorders, special caution is warranted

with ketamine due to its novel mechanism, modest yet growing

evidence base, and potential to induce powerful psychedelic-like effects.
3.1 Nature of the treatment

Literature to date on the use of ketamine in adolescent populations

is limited, consisting of a few case studies, an open-label study, and two

randomized controlled trials focusing on adolescents with treatment-

resistant depression and suicidality (9–11).

It may be helpful to share with families that the two recent

randomized controlled trials have shown that ketamine confers

rapid antidepressant and anti-suicidal effects in treatment-resistant

depressed adolescents, although the long-term risk/benefit profile of

ketamine remain largely unknown in this population (9, 10).

Although statistics on treatment-emergent suicidality are limited,

a recent randomized controlled trial in suicidal adolescents

demonstrated significantly greater improvements in suicidal

thoughts and depressive symptoms in the IV esketamine group

compared to the IV midazolam placebo group after one week (10).

Clinicians must confidently convey this uncertainty to families,
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delineating which aspects of care are informed by existing literature

and which are based on their clinical judgment and experience.

Ideal induction and maintenance protocols for dosing are yet to

be established, but typically studies in adolescents have employed

IV racemic ketamine at a dose of 0.5 mg/kg over 40 minutes,

consistent with standard dosing protocols in adult studies (11).

While other disorders in youth such as obsessive-compulsive

disorder, anxiety disorders, and PTSD may respond to ketamine

treatment, we recommend using ketamine exclusively for

treatment-resistant depression or suicidality, as these indications

are best supported by the current literature.
3.2 Risks/benefits/alternatives

Ketamine and esketamine are associated with transient increases in

blood pressure and heart rate in patients (10-50%), peaking at 40

minutes and returning to baseline within two to four hours (17, 18).

Adolescents should anticipate monitoring of blood pressure

throughout the experience and post-session to ensure vital sign

normalization. Other common side effects such as dissociation (36-

72%), vertigo (25%), sedation (22.1%), dizziness (20.4%), nausea

(16.4%) should also be reviewed (18, 19). Exclusionary criteria for

medical and psychiatric conditions should be informed by the adult

literature, including factors such as uncontrolled hypertension,

aneurysmal disease, arteriovenous malformations, recent head

trauma, stroke, porphyria, liver disease, kidney disease, untreated

thyroid disease, and pregnancy for medical comorbidities and

primary psychotic disorders for psychiatric comorbidities (20).

An adolescent should be able to convey their understanding

that he or she may encounter a range of emotions during treatment,

from awe and euphoria to fear and panic. Indeed, a clinician should

attempt to capture the “ineffable” nature of the ketamine experience

and encourage an adolescent to approach the treatment in a curious

and non-judgmental manner. Of note, while dissociative and

perceptual changes, including distortions in time and space, are

common during ketamine experiences, they are generally tolerable

and tend to diminish within two hours.

Nevertheless, it is crucial to review protocols with patients and their

families for how to manage panic, dysphoria, or suicidal thoughts that

may occur within the treatment setting. Providers should discuss and

rehearse with an adolescent the utilization and preference of supportive

care strategies in crisis scenarios. These may include interventions such

as reassurance, grounding techniques, and offering options to re-

establish a calm environment such as a weighted blanket or relaxing

music. Pharmacological interventions should also be discussed and

consented including administration of a benzodiazepine for acute

anxiety and antipsychotics for severe and distressing dissociation or

psychotic symptoms. Parents should also be informed that adolescents

are required to remain in the treatment setting for the entirety of the

experience to ensure their physical and psychological safety. A

standardized suicide risk assessment should be conducted if suicidal

ideation emerges. For suicidal ideation that persists or worsens a crisis

intervention protocol should be discussed and implemented such as an
frontiersin.org

https://doi.org/10.3389/fpsyt.2024.1433348
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Sathappan and Yudkoff 10.3389/fpsyt.2024.1433348
extended observation period with a care companion or admittance of

the adolescent to a higher level of care if warranted.

Ketamine treatment also holds the potential to modify cognitive

biases and schemas in adolescents. Unlike antidepressants and

psychotherapy, which produce similar effects at a slower pace,

ketamine can prompt these changes rapidly though these changes

are believed to be less robust (21). Nevertheless, these acute alterations

to an adolescent’s temperament and personality may be perceived

variably depending on the individual and environmental milieu. For

instance, ketamine treatment may empower adolescents, enabling

them to overcome entrenched beliefs and adopt new perspectives.

Conversely, inadequate peer and social support may lead to

destabilization in the face of these changes.

Discussion with parents should include the possibility of

treatment-emergent, recreational ketamine abuse, although such

cases have not been reported in the literature to date (18, 20). It is

crucial to emphasize that active substance abuse precludes

adolescents from treatment. Intravenous (IV) or intramuscular

(IM) dosing is recommended over oral or sublingual dosing to

ensure medical supervision and minimize the risk of diversion or

abuse. Given some of the particular risk considerations unique to

this vulnerable class of patients, it is recommended that at home use

of ketamine be limited to extraordinary circumstances.

It’s also important to convey to families that the long-term effects

of ketamine on the developing adolescent brain are uncertain. Animal

model data suggest chronic exposure to standard clinical doses (0.5 -1

mg/kg) may disrupt brain maturation and cognitive function (22).

Moreover, ketamine toxicity sequelae, such as liver injury, cystitis, and

cognitive impairment, are documented in long-term abuse cases but

not evident with standard clinical dosing (23). At this time, we

recommend offering a short treatment course (~1-2 months) given

the uncertainty of repeated ketamine exposure on adolescent

neurodevelopment. Additionally, a clinician must discuss alternative

treatments such as electroconvulsive therapy (ECT) and transcranial

magnetic stimulation (TMS). These interventions presently boast a

stronger evidence base compared to ketamine and are FDA-approved

for adolescents with treatment-resistant depression (24). However,

discussion should also include the risks of ECT and TMS, such

as the cognitive deficits of ECT and the more involved treatment

course of daily TMS treatment compared to weekly or twice-weekly

ketamine treatment (24, 25). Other treatment modalities such as

psychopharmacological augmentation strategies, participation in

partial hospital programs and/or residential programs should also be

part of the consent process.
4 Discussion

Ketamine and its derivative esketamine have recently emerged as

potential interventions for adolescents experiencing severe depression

and suicidality. It is important to highlight, however, that the current

studies have several limitations. Existing studies in adolescents have

only examined short-term effects, with follow-up periods typically

lasting 2-4 weeks, leaving long-term efficacy and safety largely

unknown (9, 10). The power of these studies is limited by small

sample sizes, with the largest randomized controlled trial including 54
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participants (9). The absence of standardized outcome measures across

studies as well as heterogeneity in dosing parameters, treatment setting,

and route of administration complicates direct comparisons between

studies and limits generalizability. Moreover, most studies have focused

on treatment resistant depression, with limited data on other

conditions or comorbidities common in adolescents. Finally,

although both randomized controlled trials employed midazolam as

an active placebo control, the acute dissociative effects of ketamine were

difficult to mask, compromising the integrity of these blinded study

designs (9, 10). These limitations highlight the need for larger trials

with longer follow-up periods and standardized protocols to better

understand the efficacy, safety, and optimal use of ketamine in

adolescent mental health treatment.

Despite the limited body of evidence, ketamine treatment is

increasingly finding its place in clinical practice. Ethical

considerations naturally arise: should this treatment be withheld

until it garners regulatory approval and more robust support from

randomized controlled clinical trials? Alternatively, is it justifiable

to offer these treatments to adolescents who have shown inadequate

responses to previous medication trials without significant
TABLE 1 Navigating the informed consent process.

Challenges Possible Solutions

Assess Adolescent’s
Capacity for

Decision Making

• Use age-appropriate language, avoid medical jargon
• Consider adolescent’s cognitive, language, and socio-

emotional development in addition to chronological
age

• May be helpful to involve other professionals
familiar with adolescent to provide additional
insights into decision-making capacity

• Offer separate discussion with adolescent to promote
emerging autonomy

• Evaluate adolescent’s ability to maintain consistent
choice over time through sequential check-ins during
treatment course

Adolescent Dissent • Respect an adolescent’s refusal of treatment to avoid
negative treatment experience

• For adolescent refusal of treatment in face of
imminent, life-threatening suicidality obtain
consultation with other clinicians.

• Consider other alternatives such as ECT, TMS, and
higher levels of care

Discussing Nature of
Ketamine Experience

• Provide examples of possible effects including
sudden perceptual changes and distortions of time
and space

• Emphasize that while most of these changes are
time-limited to the treatment duration, one may
experience changes in mood and beliefs that may
persist after the treatment session

• Encourage participants to approach the treatment
session with a curious, non-
judgemental approach

Addressing Potential
Side Effects/Risk

• Review common side effects (blood pressure
changes, nausea, sedation, discoordination,
altered sensorium)

• Discuss and rehearse protocols for managing
adverse reactions

• Recommend short treatment course (1-2
months) due to limited data on long-
term safety and efficacy
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improvement, and are demonstrating substantial functional decline,

such as school avoidance and suicidality?

During this time of uncertainty, it behooves clinicians who decide

to offer this treatment to navigate the informed consent process

thoughtfully (Table 1). The assent process, tailored to the

adolescent’s age, emotional state, and cognitive abilities, should

emphasize the uncertainty inherent to the ketamine treatment

course. Offering a second session for discussion solely with the

adolescent reinforces their emerging autonomy and helps ensure

their assent is voluntary and free of coercion. It may also be helpful

to leverage the adolescent’s natural inclination to connect with peers

and create support groups as a way to help one prepare for and

integrate an experience that is difficult to capture in words. High-

quality informational videos can enhance engagement and facilitate

standardized discussions around informed consent. Utilizing quizzes

and teach-back methods can further ensure comprehension

and engagement.

An unprecedented aspect of the informed consent process for

ketamine treatment in adolescents is its potential to induce rapid,

profound changes in mood and belief systems akin to psychedelics.

This presents a dilemma: Are we impeding adolescents’ development

of resilience by providing such a potent treatment? Alternatively, could

ketamine serve as a catalyst for resilience, offering hope for a

brighter future?

In cases of treatment-resistant depression or suicidality with severe

functional impairment, the risks associated with untreated illness may

surpass those posed by ketamine treatment. Furthermore, clinicians

can mitigate the potential risks of ketamine treatment by offering a

short treatment course with frequent re-evaluation to assess efficacy

and safety. It is possible that through thoughtful messaging and

reflection during the informed consent process that ketamine

treatment may support recovery and restore functioning for

adolescents grappling with treatment-resistant depression

and suicidality.
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