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SSRI Behavioral Activation,
the Boxed Bolded Warning, and
Neurodevelopmental Disorders

Mayank Gupta, MD

n 2003, the US Food and Drug
Administration (FDA) issued a
boxed bolded warning for selective
serotonin reuptake inhibitor (SSRI)
use in children and adolescents based
on findings from clinical trials
conducted by developers.! Concerns
were raised regarding the risk of
suicidal thoughts and behaviors,
which led to the potential avoidance
of prescribing antidepressant
medications to children,
adolescents, and young adults.?
Questions remain regarding the
potential of behavioral activation in
this population.®

Treatment-Emergent
Suicidality

Treatment-emergent suicidality
was assessed in several studies,
including the Treatment of
Adolescents with Depression Study
(TADS),* Treatment of Resistant
Depression in Adolescents
(TORDIA),® and Treatment of
Adolescent Suicide Attempters
(TASA).® During the acute phase,
TADS demonstrated a reduction in
suicidal events (SEs; defined as
worsening suicidal ideation or
attempts) across all 4 treatment
groups. At the end of 36 weeks,
44 events were reported. Fluoxetine
with cognitive behavioral therapy
(CBT) was statistically superior to all
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other treatment groups in
addressing SEs. The rate of SEs was
higher during the acute phase
compared to the follow-up period
(61.4% vs 38.6%).* In the TORDIA
trial, there was no discernible
advantage of combined treatment
over medication alone for SEs.
However, during the 12-week follow-
up, 14% of participants experienced
an SE and 9% had a nonsuicidal
self-injury event. The median time to
an SE was 3 weeks.® Like TORDIA
contrary to TADS, the Adolescent
Depression Antidepressants and
Psychotherapy Trial (ADAPT) in
the United Kingdom” did not find
evidence for SSRI-associated
treatment-emergent suicidality or
the protective effects of CBT. The
median time to an SE in the TASA
trial was 44 days, with 40%
occurring within 4 weeks of
treatment initiation.®

Most recently, a network meta-
analysis reviewed 26 placebo-
controlled antidepressant trials that
also included (besides SSRIs) novel
therapeutics such as selective
norepinephrine reuptake inhibitors,
norepinephrine reuptake inhibitors,
norepinephrine and dopamine
reuptake inhibitors, norepinephrine
and dopamine disinhibitors, and
tetracyclic antidepressants. These
newer antidepressants were
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associated with both smaller
reductions in depressive symptoms
and “small and unimportant”
differences between classes of
antidepressants compared to the
placebo.

SE was frequently an exclusion
criterion in these trials, which
challenges the overall analysis.
Escitalopram emerged as the safer
option (odds ratio [OR], 0.89; 95%
CI, 0.43-1.84), whereas venlafaxine
(OR, 13.84; 95% CI, 1.79-106.90)
was associated with increased odds of
suicide-related outcomes compared
to the placebo.® Another meta-
analysis reported that sertraline was
associated with reduced risks of
suicidal behavior/ideation in the
treatment of anxiety disorders.’

The wider discussion about small
group differences, high placebo
response rates, variability in
efficacies for other disorders, failed
or negative trials, and small effect
sizes of antidepressants is beyond
the scope of this review.

How Do Autism Spectrum
Disorder Phenotypes
Intersect With SSRI-
Associated Activation?

The empirical literature linked to
individuals with autism spectrum
disorder (ASD) has several nuanced
findings. First, 2 meta-analyses
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studying the effects of SSRIs

(2006 and 2013)'! indicated
marked variability in clinical
response (for repetitive, restricted
behaviors and interests, or RRBIs)!?
ranging from no effects,'®* to
increased likelihood of behavioral
activation,>'® to the potential for
harm.!¢ Second, the 2023
epidemiological trends suggest an
increase in the prevalence (1:36
under the age of 8) attributed to
many factors including late or
missed diagnosis.!” This raises the
question that amidst myriad
diagnostic issues in children and
adolescents with ASD,'®!° there is a
likelihood of selection bias in the
inclusion and exclusion criteria of
the earlier studies. Third, a growing
body of evidence supports a
distinct phenomenology of suicidal
thoughts and behaviors relative to
typically developing children, and
substantially higher rates of SEs.?%2!

What are the biological
underpinnings? A study
demonstrated a statistically
significant decrease in serotonin
transporter (SERT) within the
anterior cingulate cortex (ACC), but
not in the prefrontal cortex (PFC)
and fusiform gyrus. Notably, a
reduction in serotonin 2A receptor
(5HT2AR) density in the ACC was
observed in the adult cohort, but not
in postmortem cases of children
with ASD, suggesting that the
reductions in 5HT2AR density are
age-dependent.?

To understand its correlation
with SSRI response in individuals
with ASD as a function of genetic
variation, researchers have focused
on the serotonin-transporter-linked
polymorphic region (5HTTLPR) of
SLC6A4 (a single SERT gene located
on the long arm of chromosome
17q11-17q12) and the serotonin
receptor 2A gene (HTR2A). The SS
and LL genotypes are associated with
decreased and increased responses
to SSRI medications, respectively.
Two studies report lesser responses in
irritability measured on the
Aberrant Behavior Checklist-
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Irritability and Clinical Global
Impressions-Improvement Scale

in the 5SHTTLPR SS group,
respectively.?*?* Another group
studied both SLC6A4 and HTR2A
alleles in treatment response to
escitalopram for 6 weeks in an
open-label trial but could not find
associations.?” They postulated that
the downregulation of SERT is a
mechanism to offset central
hyperserotonemia; however, many
SERT polymorphism forms are
unable to perform this function.?? As
a result, increased central serotonin
(5-HT) is associated with severe ASD
symptoms.

In 2003, studies found both an
increase in the expression of 5SHT2AR
in the PFC of postmortem brains of
adolescents who died by suicide and
abnormal editing of the serotonin
(5-HT)2C receptors (5HT2C
receptors).2*?” In 2011, a study
found how the expression of mRNA
from excitatory 5HT2AR follows a
developmental pattern, increasing
from infancy through toddlerhood
and school age, peaking during
adolescence, and then declining in
the young adult years until reaching
levels observed in adulthood.
Concurrently, mRNA expression
from inhibitory 5HT2CR follows a
similar pattern of upregulation,
maintaining a level two-thirds of
5HT2AR expression and achieving
equilibrium in adulthood. It
suggests that the activating form of
5HT2AR expression predominates
from the school-age years through
adolescence.?® The most significant
difference in expression occurs during
adolescence. This pattern aligns
with the well-known phenomenon
that behavioral activation associated
with using SSRIs is more likely to
occur in younger children and
adolescents.? These ontological
delays may correlate with the
observed behavioral activation
associated with SSRIs in nearly a
third of individuals with ASD, with
younger children seeming to be
more affected than adolescents.?
The in vivo studies suggest that
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disrupting the excitatory/inhibitory
(E/T) balance in cortical circuits
underlies the pathophysiology,
particularly in the PFC.2° A

2017 proton magnetic resonance
spectroscopic study reported hypo-
y-aminobutyric acid (GABAergic)
alterations in children and
adolescents with ASD, but normal
glutamate markers suggest that the
ACC may contribute to E/I
imbalance.** The developmental
aspects of multiple monoaminergic
systems® and prefrontal-amygdala
circuits that regulate arousal®
continue to confound these findings
requiring further research.

Finally, besides the
pharmacodynamic (PD) factors
associated with 5HTTLPR and
HTR2A gene polymorphism, the
pharmacokinetic (PK) factors like
poor metabolism of CYP450
and sudden peaks in plasma
concentration due to rapid
medication titration are linked to
variability in responses and
behavioral activation. The dose
adjustments are recommended for
citalopram, escitalopram, and
sertraline based on CYP2C19
metabolizer status and for
fluvoxamine and paroxetine based
on CYP2D6 metabolizer status.’?3°

Should SSRIs Be Prescribed
for Individuals With ASD,
and How?

The pharmacologic interventions
in ASD individuals are complex,
attributed to multiple factors not
limited to heterotypic continuity,
phenotypic variabilities linked
with gender, cognitive abilities,
ethnicities, and comorbidities. The
developmental phenomenology,
the validity of diagnostics, the
differentiation between normative
and psychopathological symptoms,
receptor ontogeny, and the intricate
PK, PD, and pharmacogenomic
(PGx) profiles represent only a subset
of the multifaceted and challenging
variables.

In children with ASD, there are
numerous inconclusive SSRI trials
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Figure 1.
Plausible Underlying Process Related to Variability in the SSRI
Response in ASD Individuals®

E/I Imbalance Pharmacodynamic

- Higher expression of « 5HT2AR and SERT
excitatory 5HT2AR and polymorphisms
lower inhibitory
5HT2CR

\

SERT Pharmacokinetic and

« 5HT2A reductions are Pharmacogenetic

age dependent - Poor metabolizer of
CYP2C19 and CYP2D6

\ -\

3Based on references 25, 29, 31, and 33.
Abbreviations: ASD = autism spectrum disorder, E/I = excitatory/inhibitory, SHT2AR = serotonin 2A receptor,
SERT = serotonin transporter, SSRI = selective serotonin reuptake inhibitor.

The clinicians must reaffirm

ASD diagnostics and when
psychopharmacological treatment
is indicated may consider off-label
therapeutic options.
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