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ABSTRACT
Adolescence marks a period of significant neural maturation and development of life-

long habits, including the potential use of recreational psychostimulant drugs. Increased 

prevalence of drug adulteration and fatalities related to drug overdose pose new chal-

lenges for individuals who use drugs recreationally. As the prevalence of recreational 

psychostimulant use drastically increases during young adulthood, pediatric and ado-

lescent health care providers can play a crucial role in the lifelong well-being of their pa-

tients by identifying those with risk factors for consequences associated with substance 

use at an early age. This article discusses the epidemiology, pharmacology, clinical mani-

festations, complications, and common methods of use for three types of psychostimu-

lant drugs—amphetamines, methamphetamine, and 3,4-Methylenedioxymethamphet-

amine. This article aims to provide pediatric and adolescent health care providers with 

practical knowledge to effectively perform substance use screening, brief intervention, 

and referral to treatment with the goal of reducing drug-related morbidity and mortality 

among the adolescent age group. [Pediatr Ann. 2023;52(5):170–e177.]
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According to the 2020 Nation-
al Survey on Drug Use and 
Health, 13.8% of those age 12 

to 17 years used any illicit substance in 
the past year; that is roughly 3.4 million 

adolescents in this age group.1 In 2020, 
1.6 million adolescents age 12 to 17 years 
were diagnosed as having a substance 
use disorder (SUD).1 Table 1 shows spe-
cific psychostimulant-type substance 

use in this age group including past-year 
use, first-time use, and use disorders in 
2020. Past-year use, initiation of use, and 
use disorders increase by at least 3-fold 
and up to 9-fold in the group age 18 to 
25 years for all substances.1 In 2020, 
3,4-methylenedioxymethamphetamine 
(MDMA) use alone was initiated by 
78,000 (0.3%) adolescents age 12 to 17 
years. In the same year, 28.6% of adoles-
cents with a past-year major depressive 
episode used illicit substances.1 Com-
pared with the 10.7% of past-year illicit 
substance users without a major depres-
sive episode, this statistically significant 
difference supports the role of mental 
health decline as a risk factor for sub-
stance use. In the fourth quarter of 2020, 
46.4% of adolescents who reported using 
substances other than alcohol in the past 
year felt that they used fewer than they 
did before the onset of the COVID-19 
(coronavirus disease 2019) pandemic, 
which may be attributable to the tempo-
rary loss of access to their substances of 
choice because of decreased social activ-
ity during peak pandemic times.1 How-
ever, 15.2% of this age group felt that 
they used drugs more frequently during 
this time.1 

In general, the annual prevalence of 
amphetamine, MDMA, and metham-
phetamine use among 8th, 10th, and 
12th graders has been declining during 
the last 2 decades. However, these sub-
stances are far from obsolete. In 2021, 
the third most prevalent substance il-
licitly used by 8th, 10th, and 12th grad-
ers was amphetamines—that is, without 
medical supervision or instructions. Use 
was highest among 8th graders (3%), 
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in particular 8th grade girls (3.5% of 
8th grade girls vs 2.1% of 8th grade 
boys).2 It is possible that girls in this 
age group use amphetamines for weight 
loss purposes.2 Across all three grades 
from 2020 to 2021, both the lifetime 
and 2-year combined prevalence of 
amphetamine use was highest among 
White adolescents when compared 
with Hispanic and African American/
Black adolescents.2 From 2019 to 2021, 
high school seniors most commonly 
obtained amphetamines from friends, 
either for free (41.6%) or purchased 
(32.8%).2 Other times (32.2%), am-
phetamines are obtained from leftover 
previous prescriptions.2 Taken together, 
the diversion to nonmedically super-
vised use of amphetamines has been 
a progressively increasing problem 
among adolescents.

In 2021, less than one-half (41%) of 
12th graders and only one-third (33%) 
of 8th graders viewed experimenta-
tion with MDMA as risky.2 During 
this year, 0.6%, 0.7%, and 1.1% of 8th, 
10th, and 12th graders, respectively, 
used MDMA.2 MDMA use is variable 
across grades and ethnicities. The life-
time prevalence of MDMA use among 
8th graders is highest in Hispanic stu-
dents, whereas 10th and 12th grade use 
is highest among African American/
Black and White students, respectively.2 

Although adolescent methamphet-
amine use continues to decline, 0.3% 
to 0.6% of 8th, 10th, and 12th graders 
have used the drug in their lifetime, 
and 0.2% of each grade used the drug in 
2021.2 In 8th and 10th grade, Hispanic 
students show the lowest prevalence of 
methamphetamine use compared with 
White and African American/Black 
students.2 However, by 12th grade, His-
panic students have both the highest 
lifetime and annual prevalence (2.4% 
and 2%, respectively).2 By 12th grade, 
the lifetime prevalence of methamphet-

amine use is higher among boys (0.7%) 
compared with girls (0.2%).2

COMMON METHODS OF USE 
Recreational amphetamine use is 

usually via smoking, snorting, or injec-
tion, as these routes quickly deliver high 
concentrations of the drug to the brain, 
amplifying dopaminergic effects. Smok-
ing bypasses first-pass metabolism and 
is associated with a greater subjective 
high. Oral intake is a less popular route 
for recreational use because gastroin-
testinal absorption significantly delays 
the onset and intensity of psychoactive 
effects.3

Methamphetamine can be taken 
orally as a pill or powder, intranasally 
as a powder, intravenously as a solu-
tion, or inhaled as a crystalline solid. 
The onset of action depends on the 
route of administration. Oral intake 
is slowest with an onset between 15 
and 20 minutes, whereas inhalation is 
fastest with an onset within minutes. 
The addictive potential and severity of 
methamphetamine increases with the 
speed of drug delivery. Methamphet-
amine doses are typically between 50 
and 2,000 mg/day. However, chronic 
users may binge multiple doses up to 

5,000 mg/day. These binges can last 
days to weeks. Binge termination is 
followed by a “crash” characterized by 
acute withdrawal symptoms and crav-
ings, which may lead to repeat binge-
and-crash patterns of use.4

MDMA is usually taken orally in the 
form of pills or tablets. MDMA may 
be used in powder form for snorting 
or smoking. Onset is usually within 1 
hour, and effects can last up to 6 hours. 
Generally, MDMA is used infrequently 
and recreationally. Abuse, dependence, 
and consequent withdrawal syndrome 
are uncommon. However, individuals 
who use chronically may use MDMA 
more frequently and by injection.5 
Figure 1 contains additional informa-
tion on these substances, including 
common street names.6

PHARMACOLOGY
Amphetamines are central nervous 

system (CNS) stimulants that pri-
marily inhibit reuptake of dopamine, 
norepinephrine, and serotonin. Also 
acting as indirect neurotransmitters, 
amphetamines increase monoamine 
levels in the cytosol.3,7 Recreational use 
of amphetamine is generally at higher 
doses than what is available therapeu-

TABLE 1
Past Year Use, Initiation of Use, and Substance Use Disorders by Drug Category 

Among Adolescents Age 12 to 17 years During 2020

Drug category

Past year use
Initiation  
of use Substance use disorders

Number of 
individuals Percentage

Number of 
individuals

Number of 
individuals Percentage

Methamphetamine 21,000 0.1 6,000 21,000 0.1

Hallucinogensa 370,000 1.5 251,000 - -

Prescription 
stimulant misuseb 288,000 1.2 116,000 43,000 0.2

aHallucinogens include MDMA (3,4-methylenedioxymethamphetamine), LSD (lysergic acid diethylamide), 
psilocybin, PCP (phenylcyclohexyl piperidine), mescaline, peyote, Salvia divinorum, DMT (N, 
N-dimethyltryptamine), and ketamine. 
bStimulant misuse includes amphetamine and methylphenidate products.
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tically and causes an additional release 
of dopamine, leading to euphoria.3 

As a sympathomimetic amphet-
amine derivative, methamphetamine 
has similar pharmacologic properties as 
amphetamine. The increased lipophilic-
ity of methamphetamine’s additional N-
methyl group increases the speed and 
amount of drug that crosses the blood-
brain barrier, leading to faster distri-
bution in the CNS. Similar to amphet-
amine, methamphetamine increases the 
synaptic release of monoamines, most 
predominantly dopamine.8,9

MDMA, a sympathomimetic and 
synthetic amphetamine derivative, 
increases the release of dopamine, 
norepinephrine, and serotonin in the 
brain. MDMA also inhibits the reup-
take of these monoamines. Compared 
with the large dopaminergic effect of 
methamphetamine and amphetamine, 
MDMA has a more potent effect on the 
serotonergic system, with subsequent 
increases in serotonin levels.10 

PHYSICAL AND PSYCHOLOGICAL 
EFFECTS 
Amphetamine 

At prescribed doses, amphetamines 
target the prefrontal cortex to enhance 

the neurotransmission of norepineph-
rine and dopamine, leading to thera-
peutic effects on concentration, focus, 
and vigilance. However, at the higher 
recreational doses, there is a substan-
tial release of dopamine in the nucleus 
accumbens, which can incite psycho-
sis.3 Amphetamine-induced psychosis 
presents similarly to schizophrenic-type 
psychosis, but recovery is more rapid. 
However, approximately 30% of indi-
viduals who experience amphetamine-
induced psychosis eventually have pri-
mary psychosis.7

Acute amphetamine intoxication 
(Table 2) most commonly presents with 
signs of sympathomimetic toxidrome, 
characterized by tachycardia, hyperten-
sion, vasoconstriction, hyperthermia, 
diaphoresis, mydriasis, and agitation.7 
Intoxication may cause mood altera-
tions, altered mental status, delirium, 
anxiety, or aggression. Further compli-
cations of acute intoxication or overdose 
may include acute renal failure, rhab-
domyolysis, gastrointestinal irritation, 
cardiac arrhythmias, seizures, coma, 
and intracerebral hemorrhage second-
ary to sympathomimetic vasospasm.11 
Amphetamine withdrawal often occurs 
within 24 hours of last use and may in-

volve intense cravings, mood dysphoria, 
suicidal ideation, anxiety, irritability, 
vivid dreams, sleep disturbance, fatigue, 
appetite stimulation, and psychomotor 
agitation or slowing.12

Methamphetamine 
The clinical features of methamphet-

amine intoxication (Table 3) can be diffi-
cult to distinguish from amphetamine in-
toxication. Similar to amphetamines, the 
toxicity of methamphetamine is highly 
dependent on dose, method of intake, 
and frequency of intake.4 Key differences 
can be attributed to methamphetamine’s 
greater and more rapid effect on dopami-
nergic activity.9 In addition to manifesta-
tions seen in amphetamine intoxication, 
methamphetamine intoxication may be 
associated with repetitive or compul-
sive movements (ie, choreoathetosis, 
cracking knuckles, scratching, or pick-
ing scabs), rapid eye movement, mood 
lability, paranoia, grandiosity, delusions, 
hallucinations, decreased appetite, de-
creased fatigue, increased sensitivity to 
noise, and tremors. High doses of meth-
amphetamine can cause fatal elevations 
in body temperature and liver damage.4,8

Binges, high doses, or both can incite 
agitated delirium and psychotic states, 
which may include severe paranoia; fear 
of persecution; irrational fears; and vi-
sual, auditory, or tactile hallucinations.4,8 
Acute psychosis is associated with high 
doses, whereas persistent psychosis is as-
sociated with chronic methamphetamine 
use.4 Severe cases of acute intoxication 
may involve pulmonary edema, pulmo-
nary hypertension, stroke, myocardial 
infarction, and cardiomyopathies.8

Excess sympathomimetic activity can 
induce vomiting and diarrhea and even 
bowel ischemia.13 Focal neurologic defi-
cits can reflect CNS ischemia, infarction, 
or hemorrhage. Seizures are a severe sign 
and are generally present within 24 hours 
of use.14 

Figure 1. Amphetamine, methamphetamine, and 3,4-methylenedioxymethamphetamine.
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Chronic use can have profound and 
lasting cognitive effects, specifically on 
memory, executive functioning, atten-
tion, information processing speed, lan-
guage, visuospatial abilities, and motor 
skills.15 Chronic low-dose methamphet-
amine use has been reported to damage 
up to 50% of dopamine-producing cells 
and may increase the risk of early-onset 
Parkinson’s disease.4,6 Idiosyncratic fea-
tures of chronic methamphetamine use, 
regardless of the route of administration, 
include cavities, gingivitis, and missing 
teeth as a result of poor dental hygiene 
and xerostomia.4 

Abrupt cessation may result in a with-
drawal syndrome that can last for weeks. 
The inability to sleep during withdrawal 
may lead individuals to supplement with 
sleep-enhancing drugs (ie, benzodiaz-
epines, alcohol, or barbiturates); they may 
may experience anhedonia and dyspho-
ria for months. Withdrawal-associated 
severe depression significantly increases 
the risk of suicide.4 

In children and adolescents, agita-
tion, tachycardia, and crying are the most 
common signs of methamphetamine ex-
posure or intoxication. In addition, vom-
iting, hyperthermia, ataxia, mydriasis, 
seizures, and roving eye movements are 
commonly seen. In children, exposure is 
usually accidental or secondhand, unlike 
in adolescents, for whom recreational use 
is the predominant source of exposure.8,16

MDMA
MDMA (or, as it is commonly known, 

“ecstasy”) is described as the model em-
pathogen, a substance that generates an 
altered state of consciousness with feel-
ings of closeness, empathy, interrelat-
edness, and emotional openness, mak-
ing MDMA a favorable party drug.3 A 
dose-dependent relationship has been 
described, whereby lower doses (less 
than 100 mg) are more likely to produce 
positive effects, with larger doses (greater 

than 100 mg) potentially contributing 
to more negative overall effects.17 In ad-
dition to pleasurable effects, it can also 
induce distressing cognitive and sensory 
distortions, altered perception of sensory 

input and time, and mild hallucinations.3 
MDMA shares some adverse effects 
with amphetamines, such as insomnia, 
xerostomia, bruxism, tachycardia, and 
diaphoresis.10 

TABLE 2
Potential Effects of Amphetamine Intoxication

Organ system Effects

Cardiovascular Hypertension, tachycardia, vasospasm, arrhythmias

Neuropsychiatric Hyper-alertness, mood alterations, anxiety, mydriasis, 
deranged hunger/thirst signaling, delirium, agitation, seizures, 
psychosis, intracerebral hemorrhage

Dermatologic Diaphoresis

Gastrointestinal Nausea, vomiting, diarrhea

Renal Acute renal failure, metabolic acidosis, metabolic 
derangements, rhabdomyolysis

Other Hyperthermia

Sympathomimetic 
toxidrome

Hypertension, tachycardia, mydriasis, vasospasm, and 
diaphoresis

TABLE 3
Potential Effects of Methamphetamine Intoxication

Organ system Effects

Psychiatric Hypervigilance, akathisia, aggression, unpredictable/erratic behavior, 
sleep disturbances, mood changes, paranoia, hallucinations, 
formication, suicidal ideation

Neurologic Mydriasis, ataxia, roving eye movements, choreiform movements, 
central nervous system ischemia and infarction (with resulting focal 
deficits), seizures

Cardiovascular Hypertension,a tachycardia,a cardiac ischemia, myocardial infarction, 
cardiomyopathy, cardiovascular collapse, aortic dissection, coronary 
vasospasm

Dermatologic Diaphoresis, excoriations

Pulmonary Tachypnea, acute lung injury, pulmonary edema, pulmonary 
hypertension

Gastrointestinal Nausea, vomiting, diarrhea, bowel ischemia

Renal Metabolic acidosis, acute renal failure

General Malnourishment

Dental/periodontal Bruxism, xerostomia, poor dentition

Reproductive Placental insufficiency, hemorrhage, abruption

aUniversal signs of methamphetamine intoxication.



e174 Copyright © SLACK Incorporated

SPECIAL ISSUE ARTICLE

MDMA is commonly used in dance 
club settings in which the combination 
of a hot environment and dancing may 
exacerbate lethal side effects and neuro-
toxicity. Diaphoresis and hypovolemia 
with subsequent hyponatremia, rhabdo-
myolysis, cardiac arrhythmias, acute re-
nal failure, and widespread organ dam-
age are common causes of death.3,10 

Excess use, or use in combination 
with other serotonergic agents, can pre-
cipitate serotonin syndrome, which may 
include symptoms such as diarrhea, 
mydriasis, restlessness, tremor, ataxia, 
agitation, hyperreflexia, myoclonus, in-
tractable shivering, and autonomic in-
stability (eg, tachycardia, hyperthermia 
>40°C, or hypertension), which can lead 
to cardiovascular collapse, seizures, al-
tered mental status, coma, and death.3

Users of MDMA often report a “come 
down” effect, likely because of serotonin 
depletion, described as irritability, dys-
phoria, impaired concentration, memo-
ry impairment, and sleep disturbances. 
The come-down phenomenon remains 
controversial; it may be a normal se-
quela of ecstasy use or equivalent to a 
withdrawal syndrome. Long-term men-
tal health effects of regular MDMA use 
are less clear, but may include chronic 
changes to mood, impulsivity, aggres-
sive behavior, heightened anxiety, dis-
ruptions in appetite, and impairments 
in short-term, long-term, and working 
memory that do not improve with ces-
sation of use.17

ADULTERATION
Some ecstasy adulterants are known 

to have greater acute toxicity than 
MDMA alone. Paramethoxyamphet-
amine and paramethoxymethamphet-
amine are some of the most dangerous 
ecstasy adulterants and have led to cases 
of fatal overdose. Adulteration with 
methamphetamine and caffeine increas-
es the risk for neurotoxicity. A study in 

2017 tested 529 nominally MDMA-
containing products. Only 60% of these 
samples tested positive for MDMA, and 
most adulterants were unidentifiable 
(43%) with colorimetric assay. Iden-
tifiable contaminants were methylone 
(7%), other cathinones (4%), meth-
amphetamine (3%), benzylpiperazine 
(2%), dextromethorphan (2%), me-
phedrone (1%), and 2C compounds 
(1%), among others. The consideration 
that “molly” is pure MDMA is an incor-
rect assumption.18 

Adulteration of psychostimulants 
with fentanyl and its derivatives has 
been on the rise. From 2013 to 2018, 
urine toxicology tests with positive re-
sults for both methamphetamine and 
fentanyl increased by almost 800%.4 
During the first half of 2019, one-third 
of all drug overdose fatalities involved a 
combination of opioids and stimulants; 
80% of these fatalities involved unregu-
lated fentanyl.4 Currently, the Centers 
for Disease Control and Prevention and 
the Substance Abuse and Mental Health 
Services Administration (SAMHSA) en-
courage health care providers to educate 
individuals who use drugs, their peers, 
and family members on adulteration and 
harm reduction strategies, including the 
use of fentanyl test strips and the proper 
use of naloxone, in addition to providing 
access to naloxone prescriptions.4 

SCREENING
Screening for substance use involves 

asking questions pertaining to drug use 
and helps direct patient-centered plans 
of care and clinical decision-making. 
Screening is not used for the formal 
diagnosis of an SUD. Adolescence (age 
12 years to the early 20s) is a significant 
period for neural maturation and devel-
opment of drug-related problems.19 This 
age group has increased risk factors for 
consequences associated with drug use, 
including physical and mental health 

problems, legal issues, unprotected 
sexual activity and unplanned preg-
nancy, and poor academic function-
ing.19-21 Screening for drug use allows 
for the identification of patients with 
risk factors for SUDs, promotion of 
well-being, intervention and guidance 
for treatment, and reduction of drug-
related morbidity.21,22 Current United 
States Preventive Services Task Force 
guidelines claim that evidence is not 
sufficient to evaluate the advantages 
and disadvantages of screening for 
substance use in adolescent popula-
tions.23 However, the American Acad-
emy of Pediatrics (AAP), the Bright 
Futures Initiative, and the SAMHSA 
consensus panel provide guidelines 
for adolescent substance use screen-
ing. The AAP recommends screen-
ing all adolescents for substance use 
at every annual visit as well as in the 
emergency or urgent care settings.20 
The Bright Futures Initiative recom-
mends including screening as part of a 
routine psychosocial history for every 
adolescent patient.24 Screening is also 
suitable for patients who are under 
evaluation for psychiatric conditions, 
display inappropriate behavioral alter-
ations, or are at an increased risk for 
SUDs.20,25 

SAMHSA and the AAP recommend 
the incorporation of the substance use 
screening, brief intervention, and/or 
referral to treatment (SBIRT) model 
in routine health care practice. Using 
SBIRT, validated screening tools tri-
age substance use into risk categories, 
ranging from abstinence to severe 
SUD, and results guide evidence-based 
intervention. It is important for health 
care providers to become familiar with 
current validated adolescent screening 
tools to select and apply the tool most 
appropriate for their patients. Some 
tools selectively screen for alcohol use 
(eg, the National Institute on Alcohol 
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Abuse and Alcoholism Youth Alcohol 
Screen [Youth Guide]), whereas oth-
ers are designed to screen for a range 
of illicit substances (eg, Screening to 
Brief Intervention [S2BI] and Brief 
Screener for Tobacco, Alcohol, and 
Other Drugs [BSTAD]).19,20 

The S2BI and BSTAD are validated 
screening tools for patients between 
ages 12 and 17 years, can be self- or 
interviewer-administered within 2 
minutes, and are easily accessible on 
the National Institute on Drug Abuse 
website.21 The S2BI screens for the 
frequency of past-year use of com-
monly used substances as well as ille-
gal drugs (eg, ecstasy or cocaine), pre-
scription medications (eg, stimulants 
or opioids), inhalants, and synthetic 
substances (eg, bath salts). It is highly 
sensitive and specific for identifying 
SUDs, especially severe SUDs.22 Simi-
lar to the S2BI, the BSTAD screens for 
the frequency of use for commonly 
used substances. However, the BSTAD 
also asks about friends’ substance 
use and directly asks about the use of 
heroin, amphetamines, methamphet-
amine, and hallucinogens (eg, lysergic 
acid diethylamide or psilocybin).26 
Any positive screening, especially for 
high-risk substance use, should be 
followed by further assessment using 
a validated assessment tool as well as 
the initiation of brief intervention. 
Contingent on the assessment results, 
referral to treatment, a formal diag-
nosis of SUD, or both may be war-
ranted.20,22,26 Validated adolescent 
assessment tools that address illicit 
substances are CRAFFT (car, relax, 
alone, friends/family, forget, trouble), 
Global Appraisal of Individual Needs, 
and Drug Abuse Screen Test.19,21 The 
AAP Substance Use Screening and 
Intervention Implementation Guide 
provides step-by-step details for vari-
ous SBIRT scenarios.20 

Diagnosing SUD
The Diagnostic and Statistical Man-

ual of Mental Disorders, fifth edition27 
(DSM-5) provides criteria to diagnose 
an SUD, which is diagnosed when 2 or 
more criteria occur within a 12-month 
period (Table 4). DSM-5 criteria al-
low for specifiers of severity (eg, mild, 
moderate, or severe), remission status, 
and comorbid diagnoses. It is important 
to be aware of some drug class-specific 
criteria exceptions. For example, with-
drawal is not included in the diagnostic 
criteria for hallucinogen use disorder. 
Amphetamine and methamphetamine 
abuse would fall under the category of 
stimulant use disorder, whereas MDMA 
abuse would be categorized as a halluci-
nogen use disorder.27 

BRIEF INTERVENTION
Levy et al.19 provide details on brief 

intervention strategies and goals that are 
dependent on the substance use sever-
ity identified during screening. In short, 
abstinence or no SUD indicates posi-
tive reinforcement and medical home 
follow-up; limited use or substance use 
without SUD indicates brief advice to 
stop, education on harms related to sub-
stance use, and medical home follow-
up; and any SUD indicates motivational 
interventions to assess for use-related 
problems, advice to stop, develop a plan, 
and reduce use or risky behaviors, fol-
lowed by medical home care. However, 
weekly use or a severe SUD further 
indicates the need for evaluation by a 
substance use specialist, additional as-
sessment of mental health disorders, and 
referral to treatment.19 At this point, the 
provider should engage in a discussion 
about confidentiality, as parent or guard-
ian involvement is necessary in medical 
care planning and support of their child 
throughout treatment and recovery. Re-
ferral to treatment and confidentiality 
discussions are especially important if 

the patient is at risk of acute harm (eg, 
suicidal or homicidal ideation, injection 
substance use, or withdrawal symptoms) 
and requires immediate attention.19,20 

TABLE 4
Diagnostic Criteria for Substance 

Use Disorder

• The [substance] is often taken in larger 
amounts or over a longer period than was 
intended

• There is a persistent desire or 
unsuccessful efforts to cut down or control 
[substance] use 

• A great deal of time is spent in activities 
necessary to obtain the [substance], use 
the [substance], or recover from its effects

• Craving, or a strong desire or urge to use 
the [substance]

• Recurrent [substance] use resulting in a 
failure to fulfill role obligations at work, 
school, or home

• Continued [substance] use despite 
having persistent or recurrent social 
or interpersonal problems cause or 
exacerbated by the effects of the 
[substance]

• Important social, occupational, or 
recreational activities are given up or 
reduced because of [substance] use 

• Recurrent [substance] use in situations in 
which it is physically hazardous 

• [Substance] use is continued despite 
knowledge of having a persistent or 
recurrent physical or psychological 
problem that is likely to have been caused 
or exacerbated by the [substance]

• Tolerance

    A need for markedly increased amounts  
    of the [substance] to achieve  
    intoxication or desired effects, or

    A markedly diminished effect with  
    continued use of the same amount of  
    the [substance]

• Withdrawal

    The characteristic withdrawal syndrome  
    for the [substance], or

    The [substance] (or a closely related  
    substance) is taken to relieve or avoid  
    withdrawal symptoms
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REFERRAL TO TREATMENT
In 2020, 1.6 million (6.4%) of those 

age 12 to 17 years needed substance use 
treatment. Of these patients, only 3.5% 
(55,000 adolescents) received treat-
ment.1 In following the SBIRT model, 
referral to treatment is the last step. The 
two objectives in referral to treatment 
are patient and family acceptance of the 
necessity for treatment and facilitation 
of their engagement with appropriate 
programs and professionals.19,20 Ap-
pendix 12 of the AAP Substance Use 
Screening and Intervention Implemen-
tation Guide describes treatment refer-
ral steps, including a management and 
support decision flowchart for adoles-
cents in need of SUD treatment.20 Ap-
pendix 11 of the AAP guide20 outlines 
the various outpatient and inpatient 
treatment programs, including their 
suitability for particular SUD patterns. 
Patients may be referred to addiction 
or mental health specialists to deter-
mine the appropriate type of treatment. 
However, familiarity with the large 
variety of treatments options can help 
pediatricians to select the appropriate 
type and level of treatment for their 
patients, which should be in the least 
restrictive setting possible. Providers 
should also be familiar with the treat-
ment services in their area. The Nation-
al Drug and Alcohol Treatment Referral 
Routing Service (1-800-662-HELP) and 
the Substance Abuse Treatment Facility 
Locator website (www.findtreatment.
samhsa.gov) can help providers identify 
their local treatment services.20 

Optimal treatment is typically mul-
tidisciplinary and can include self-help 
groups or behavioral psychotherapy. 
Participation in associated treatment 
services can be simultaneous or sequen-
tial depending on individual patient 
needs. Pediatricians play a crucial role 
in the continued care of adolescents 
with SUDs. This role includes, but is 

not limited to, coordination of the in-
volved patient care services, collabora-
tive support, detection of relapse, and 
additional assessment of risky behavior, 
such as screening for sexually transmit-
ted diseases.4,19 

ACUTE INTOXICATION 
MANAGEMENT

Management of acute psychostimu-
lant intoxication is similar in adolescent 
and adult populations and is primarily 
supportive with symptomatic treatment. 
Clinicians should follow standard-of-
care protocols and direct management 
according to alterations in vital signs, 
hydration status, urine output, serum 
electrolytes, and electrocardiogram ab-
normalities. Intravenous benzodiaz-
epines are used for a variety of intoxica-
tion symptoms, including hypertension, 
agitation, seizures, chest pain, and hy-
perthermia. Clinicians should avoid the 
administration of beta-blockers, anti-
pyretics, haloperidol, and phenytoin.28,29 
However, in the case of methamphet-
amine intoxication, haloperidol may be 
used as an adjunct after the titration of 
benzodiazepines in pediatric popula-
tions experiencing signs of sympathomi-
metic toxicity.30 
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