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Learning Objectives
. Appreciate that child psychopharmacology differs
from adult psychopharmacology.

. Explain how drug pharmacokinetics differ in
children compared to adults.

. Summarize the evidence supporting the efficacy
of psychotropic medications in children and
adolescents, and describe concerns about adverse
effects in this population.

. Discuss the meanings that psychotropic
medication may have for children, parents, and
clinicians. °



Outline

Three introductory comments.

Importance of child development.
Pharmacodynamics and pharmacokinetics.
Evidence for efficacy in child psychopharmacology.

The meaning of medications for children, parents,
and clinicians.

Psychodynamic Factors and their Formulation



Three Introductory Comments



Comment #1
We are all biased



P$Sychiatry Kills!
Don’t let them drug your children.

800-869-2247

PSYCHIATRISTS
ARE HERE.

HIDE YOUR
CHILDREN!

PSYCHIATRY: HOOKING YOUR KIDS ON DRUGS
VISIT PSYCHIATRY KILLS: THE EXHIBIT
800-869-2247

www.fightforkids.com

BEFORE YOU FILL YOUR
CHILD'S NEXT PRESCRIPTION,
GET THE REAL STORY ON
HYPERACTIVITY

THE AND RITALIN...
HYPERACTIVITY

SYDNEY WALKER I1I, M.D.

Author of A Dose of Sanity

“A must-read for every parent.”
—Charles Inlander, President, People's Medical Society 7




Selective Publication of Antidepressant
Trials and Its Influence on Apparent Efficacy

Everyone's a Little Bit Biased
(Even Physicians)

e oscience  Credibility crisis in pediatric psychiatry

From Evidence-based Medicine to Marketing-based

bioethical . 8 . .
“O‘fnq‘ﬁﬁy Medicine: Evidence from Internal Industry Documents

€he New QJork imes Researchers Fail to Reveal Full Drug Pay

The New York Review of Books Drug Companies & Doctors: A

Story of Corruption
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Daily Flauil

More than 1,000 children were given
puberty blockers at controversial
Tavistock gender clinic 'in scandal
compared to doping of East German
athletes’, new book claims

. Clinic will close later this year after being slammed in a report by Dr Hilary Cass
. lttreated at least 9,000 children for gender dysphoria from opening in 1989

By JAMIE PHILLIPS FOR MAILONLINE
PUBLISHED: 08:25 EDT, 12 February 2023 | UPDATED: 08:25 EDT, 12 February 2023

FIES © GO0 =H 188 2329

More than 1,000 children at the NHS's controversial child transgender clinic were
handed prescriptions for puberty blockers, a new book has claimed, as former staff
compare it to the 'doping of East German athletes'.

The Gender Identity Development Service (GIDS) at Tavistock and Portman NHS
Trust in London will close later this year after being slammed in a report amid



Comment #2
It’s not (really) about medications
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"He’s the best physician who knows the
worthlessness of the most medicines”

- Benjamin Franklin

"To write prescriptions Is easy, but to come to an
understanding with people is hard"

- Franz Kafka
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Intematianal journal of |
ORIGINAL ARTICLE EATING DISORDERS YVILEY

Adolescent eating disorder treatment outcomes
of an in-person partial hospital program versus a virtual
intensive outpatient program

Jessica L. Van Huysse PhD'© | Natalie Prohaska MD'? | Catherine Miller MD? |
Jessica Jary DO? | Julie Sturza MPH? | Katharine Etsell BS® |
Terrill Bravender MD, MPH **
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Comment #3
Be very cautious of facts’ and ‘fake news’
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"Reports that say that something hasn't happened
are always interesting to me, because as we
know, there are known knowns; there are things
we know we know. We also know there are
known unknowns; that is to say we know there
are some things we do not know. But there are
also unknown unknowns -- the ones we don't
know we don't know. And if one looks throughout
the history of our country and other free countries,
it Is the latter category that tend to be the difficult
ones”

- Donald Henry Rumsfeld
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RAY
KURZWEIL

NEW YORK TIMES bestselling author

THE

SINGULARITY
s NEARER

When We Merge
with Al

ARTIFICIAL INTELLIGENCE



"Kids Aren't Little Adults”

* When considering psychotropic medication for a
child or adolescent, be cautious about
extrapolating from adult studies or practices.

« When considering psychotropic medication for a
child or adolescent, be cautious about
extrapolating from adult studies or practices.

« When considering psychotropic medication for a
child or adolescent, be cautious about
extrapolating from adult studies or practices.
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Negative Placebo-Controlled Trials of
TCAs for Pediatric Depression

« Kramer etal., 1981 (AMI) -
« Pettietal., 1982 (IMI)
« Kashani et al., 1984 (AMI)

« Preskorn et al., 1987 (IMI,

equivocal) .
« Gelleretal., 1989 (NT)
« Gelleretal.,, 1990 (NT)

 Hughes et al., 1990 (?)

Boulos et al., 1991 (DMI)

Geller et al., 1992 (NT)

Kutcher et al., 1994 (DMI)
Puig-Antich et al., 1987 (IMI)
Klein et al., 1998 (DMI)
Birmaher et al., 1998 (AMI)

Kye et al., 1996 (AMI; equivocal)
Keller et al., 2001 (IMI)

A total of >500 children and adolescents
were included In these trials

Legend: TCA = tricyclic antidepressants, AMI = Amitriptyline,
IMI = Imipramine, NT = Nortriptyline, DMI = Desipramine
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Positive Placebo-Controlled Trials
of TCAs for Pediatric Depression
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Importance of Child Development
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Child Psychopharmacology:
Developmental Factors

1. Need to distinguish between “target symptoms”
and behaviors that are normal for the child’s
stage of development:

— ADHD symptoms vs. normal distractibility/restlessness.
— OCD symptoms vs. normal rituals and superstitions.

2. Need to consider conditions in children that you
may not be used to considering in adults:
— ADHD, DMDD, ODD.

— Learning disabilities (LDs).
— Developmental disorders.

20



Developmental Factors (cont.)

3. Psychiatric conditions may present differently
In children/adolescents vs. adults:
— Bipolar disorder vs. DMDD.
— Depressive disorders.
— PTSD.

4. Treatment decisions must be informed by an
understanding of the developmental course of
psychiatric disorders in childhood:

— Tourette syndrome (TS).
— ADHD vs. LDs.
— ASD.

21



Developmental Factors (cont.)

5. Untreated symptoms can have a negative
influence on children’s developing internal
representations of themselves and others.

6. Untreated symptoms can impair children's ability
to cope with normal developmental challenges
(e.g., self-regulatory, learning, social, romantic).

22



Developmental Factors (cont.)

/. Children may not be reliable reporters of:
— The benefits* and side-effects of medications.
— Timing (e.g., sense of time).
— The ‘ice cream effect’.

8. Pharmacological effects may vary considerably
at different developmental stages:
— CNS / pharmacodynamic factors.
— Physiological / pharmacokinetic factors.

23



Pharmacodynamics and
Pharmacokinetics
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Dose

Distribution in
General Tissues
Drug in Blood
D ol [iRig Ph kinet
rug Excretion : armacokineiics
Metabolism
Drug at Site of
Action
/\ Pharmacodynamics
Clinical Beneficial Clinical Toxic
Effects Effects

Figure 2.1 Schematic representation of the components that make up the pharmacokinetic-pharmacodyvnamic interface.

Yaffe and Aranda’s neonatal and pediatric pharmacology: o5
therapeutic principles in practice; 5 ed, 2021



Pharmacodynamics

 The CNS undergoes substantial developmental
change during childhood, adolescence, and
young adulthood.

« Developmental changes in neurotransmitter
systems can influence both therapeutic and
adverse effects of psychotropic medications.

26



Pharmacodynamics (cont.)

« Examples that may relate to developmental
changes in neurotransmitter systems:

— Dopamine system: compared to adults, children and
adolescents appear to have a 1 risk of dystonic
reactions with antipsychotics.

— Serotonin system: compared to adults, prepubertal
children appear to have an 1 risk of activating side
effects from SSRIs.

— Noradrenergic system: immaturity of noradrenergic
pathways may explain, at least in part, why TCAs are
less effective for depression in children and
adolescents than in adults. 57



Pharmacokinetics

« Many PK similarities exist between adults and
children, e.g., age-independent genetic influences
on protein binding, metabolism, and elimination.

* Nonetheless, youth display unigue PK properties
compared to adults, and PK differences also exist
petween infants, children, and adolescents.

« PK differences can be especially dramatic around
puberty, when hormonal factors can influence
nlasma drug concentrations.

28



1.

2.

3.

4.

Pharmacokinetic Domains

Absorption

Distribution

Metabolism

Elimination

\

>— Kids vs. Adults?

——
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1. Absorption

« Little information is available regarding the effect
of age on the absorption of psychotropic
medications.

* Nonetheless, oral absorption is generally similar
In older infants and children compared to adults
(Pichini et al., 2009).
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2. Distribution

« Cp =D/Vvd
— plasma Concentration of drug = amount of Drug
absorbed + Volume of distribution

« Two factors that change with development have
an influence on drug distribution:

1. Fat stores.
2. Body water (total & extracellular).

31



Proportion of Body Fat

Highest in the first year of life, fol
steady decrease during early/mic

owed by a
dle childhood,

until an increase occurs at prepu

peScence.




Proportion of Body Fat (cont.)

« Developmental changes in the proportion of
nody fat substantially influence the Vd of highly
ipophilic drugs (inc. most antidepressants and
antipsychotics):

— Lower proportion of body fat — smaller Vd.

— Higher proportion of body fat — larger Vd.

 For lipophilic drugs, the lower proportion of body
fat in middle childhood results in a smaller Vd,
and thus higher plasma drug concentrations
(other factors being equal and adjusting the
dose for weight).

33



Proportion of Body Water

* Proportion of body water (total and extracellular)
IS high In infancy and decreases with age
(Pichini et al., 2009), influencing the Vd of drugs
primarily distributed in body water (e.qg.,
stimulants, lithium):

— Higher proportion of body water — larger Vd.
— Lower proportion of body water — smaller Vd.

« For drugs primarily distributed in body water, the
higher proportion of body water in childhood
results in a larger Vd, and thus lower plasma
drug concentrations (other factors being equal
and adjusting the dose for weight). 34




3. Metabolism

« Most psychotropic drugs undergo:
— Extensive biotransformation in the liver.
— Both phase | and phase Il reactions.

 Phase I reactions include hydroxylation,

reduction, and hydrolysis, and are catalyzed by
hepatic microsomal enzymes (CYP450 system).

* Phase Il reactions involve conjugation by
glucuronic acid and may occur in almost any
organ, but mainly in the liver.

35



Developmental Changes In
Phase | & Il Reactions

 Phase I:

— CYP450 enzyme activity develops in the fetal period and
Infancy, increases in childhood to above adult levels,
and then declines after puberty to adult levels.

— The greater CYP450 activity during childhood results in
lower plasma drug concentrations (other factors being
equal and adjusting the dose for weight).

« Phase ll:

— Glucuronide formation reaches adult levels by age 3-4
years; thereafter the efficiency of phase Il reactions
does not vary with age (Pichini et al., 2009).

36



Metabolism: Clinical Comments

« For drugs that are not metabolized,
developmental changes in metabolism are
irrelevant (e.g., Lithium, Gabapentin).

« Drugs that undergo phase Il but not phase |
reactions are metabolized at the same rate in
children (>3-4 years) as in adults, so adjusting
the dose for weight may be particularly important
(e.g., Lorazepam, Lamotrigine).

37



Metabolism: Clinical Comments (cont.)

« Both phase | and phase Il reactions are
susceptible to inhibition or induction by other

drugs.

« Examples:

— Phase I. Fluoxetine increases Atomoxetine,
Risperidone, and Aripiprazole levels through CYP2D6
Inhibition. Fluvoxamine* is a strong inhibitor of
CYP1A2, CYP2CX, and CYP3AX.

— Phase II: Valproate increases Lamotrigine levels
through inhibition of glucuronidation.

38



4. Elimination

The kidney is the most important organ for drug
elimination.

GFR increases strikingly after birth and continues to
Increase until the completion of growth in the child.

When normalized to BSA, filtration appears similar
to that observed in adults within first 1 to 2 years.

Clearance refers to the efficiency of drug removal,
l.e., the theoretical volume of blood that is totally
cleared of drug per unit time.

Yaffe and Aranda’s neonatal and pediatric pharmacology
therapeutic principles in practice; 5 ed, 2021



Elimination (cont.)

 Children have lower absolute clearance than adults
because of their smaller body size.

 However, children have higher weight-adjusted
clearance compared to adults (more kidney
parenchyma).

 In addition, recall that children have relatively more
nody water and less adipose tissue, hence they
accumulate lipophilic drugs to a lesser extent
(Vitiello, 2008).

40



Elimination in Children vs. Adults

Children have more kidney Children have relatively
parenchyma relative to body more body water and less
size adipose tissue

Greater weight-adjusted Less accumulation of
clearance lipophilic drugs

— ==

Faster drug elimination

A 4
Shorter time to plasma peak

A 4

Shorter half-life 4l




Elimination in Children vs. Adults

Developmental change

Absorption  lintestinal transit
lGastric pH
Untestinal bile
concentration
Distribution Body composition

Iplasma protein

Metabolism  Larger relative size of liver

Ontogeny of liver enzymes

Bacterial colonization of
the intestine

Larger relative size of
kidney

Ontogeny of tubular
transporters

Elimination

PK consequence

L Gnax and LAUC

T Crnax for weak acids
L Gnax for weak bases

L Gnax and LAUC

V4 (neonates have relatively reduced fat
whereas infants have relatively increased
fat compared with adults; extracellular
water is relatively higher in neonates
compared with preschool children)

Tfree fraction of drug in plasma

TVq

Thepatic clearance of drugs

«>hepatic metabolism of drugs

TCnax and TAUC

Trenal clearance in infants and preschool

children
«srenal clearance of drugs

Drugs affected

Poorly solubles
Sustained release formulations

Weak acids
Weak bases

Poorly solubles

Lipophilic drugs 1Vg in neonates and
TVy in infants compared with adults

Hydrophilic drugs TVy in infants
compared with neonates

Highly protein bound drugs

Those extensively metabolized

Drugs metabolism by specific pathways
eg UDP glucuronosyl transferase

Those metabolized within the gut
Those excreted unchanged in urine

Those susceptible to tubular transport

Examples

Theophylline

Penicillin
ltraconazole

Hydracortisone

Diazepam
Aminoglycosides (e.g. gentamycin)

Phenytoin, salicylates, ampicillin, nafcillin,
sulfisoxazole and sulfamethoxyphrazine
Theophylline, caffeine, carbamazepine and

valproic acid

Chloramphenicol
Digoxin
Levetiracetam, cimetidine and certirizine

Digoxin

Batchelor HK and Marriott JF, Br J Clin Pharmacol, 2015 42




Pediatric PK: Bottom Line

« Children tend to have higher rates of
metabolism and elimination than adults
(Vitiello, 2008; Anderson & Holford, 2008/2009).

« Consequently, children generally require
higher weight-adjusted doses of most
medications to achieve similar blood levels as
adults.
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Pediatric PK: Bottom Line (cont.)

 However, pharmacokinetics are highly variable
In children and not readily predictable based on
adult information (Rodriguez et al., 2008).

* Therefore, although body weight may often be
used as a general guideline for pediatric dosing,
the appropriate dose of a psychotropic
medication for a child should be determined
empirically and cautiously (“start low, go
slow*”).

44



Evidence for Efficacy in Child
Psychopharmacology

45



Efficacy

 Although the child psychopharmacology evidence

nase Is still imited relative to t
nas grown markedly over the

ne adult literature, it
nast two decades.

* Double-blind, placebo-contro

ed (DBPCQC) trials

nave been conducted in children and adolescents

for the major classes of psychotropic medication:
— Stimulants and non-stimulant ADHD medications.

— Antidepressants.
— Antipsychotics.

— Certain anticonvulsants (e.g., oxcarbazepine, VPA).

— Lithium.

a7



Efficacy (cont.)

* Furthermore, federally funded landmark trials
have evaluated pharmacotherapy for most of the
common psychiatric conditions in childhood:

— ADHD (MTA, 1999).

— TS (TSSG, 2002).

— ASD (RUPP, 2002; RUPP, 2005; STAART, 2009).
— MDD (TADS, 2004; TORDIA, 2008).

— OCD (POTS, 2004, POTS Il, 2011).

— Other anxiety disorders (CAMS, 2008).

— Schizophrenia (TEOSS, 2008).

— Bipolar disorder (TEAM, 2012; CoLT, 2015).

— Aggression associated with ADHD (TOSCA, 2014).

48



Efficacy (cont.)

* The pediatric evidence for efficacy* is generally:
— Strongest for stimulants.
— Intermediate for SSRIs and antipsychotics.
— Weakest for Lithium and anticonvulsants.

« Although evidence for short-term efficacy may be
strong for certain medications and indications in
children and adolescents, evidence supporting the
long-term benefits of pharmacotherapy Is sparse.

* Most studies of psychotropic medications, both in
children and adults are funded by the
pharmaceutical industry. 49



scribing

“"Off-Label” Pre

Class Age (years)
6 7 8 9 10 11 12 1317
Citalopram NONE
Escitalopram
Fluoxetine
2 Fluvoxamine
Paroxetine
Sertraline
Vilazodone NONE
Vortioxetine NONE
Atomoxetine ADHD
Duloxetine GAD
SNRIs and NRIs
Desven lafaxine NONE
Venlafaxine NONE
Bupropion NONE
Antgt:::::Isant il ol NONE
Trazodone NONE

* The pediatric use of most psychotropic medications
in Canada is “off-label”, and it is important to
remember this when obtaining informed consent*.

51



Adverse Effects

« For most psychotropic drugs, risks and adverse
effects - especially long-term ones - have not
been well studied in children and adolescents.

« Children and adolescents may be at higher risk
than adults for adverse effects, e.g.:

— Weight gain and sedation with antipsychotics
(Correll et al., 2010).

— Activation and suicidality with SSRIs (Bridge et al.,
2007; Stone et al., 2009).
* Therefore, greater caution and increased
monitoring are generally required in youth.

52



Adverse Effects (cont.)

« Children and adolescents may experience adverse
effects that you are not used to thinking about in
adults or In children, e.qg.,

— Enuresis with Risperidone.
— Priapism with stimulants.

« Cognitive side effects and sedation can interfere
with learning and academic performance.

« Weight gain can have a negative influence on a
child or adolescent’s fragile self-esteem.

53



Adverse Effects (cont.)

* Children may be more susceptible to the
cardiac effects of medications:

— ECG monitoring is indicated when using TCAsS,
Lithium, and possibly antipsychotics in children.
« Some medications may affect growth (e.g.,
stimulants).

 Hormonal side effects (e.g., hyperprolactinemia
caused by antipsychotics) may affect sexual
development and bone density.

54



The Meaning of Medications for
Children, Parents, and Clinicians
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Evidence on Psychological Factors In
Psychopharmacology

« Mallo & Mintz, 2013:

— A strong evidence-base supports the influence of
psychological and interpersonal factors in
psychopharmacology.

— Most studies emerge from primary care medicine
and psychology, and evidence specific to child
psychopharmacology is limited.

— Non-pharmacological factors that influence
pharmacotherapy outcome can be divided into 4
types of variables: pills, patients, prescribers,

partnerships.
o7



Therapeutic Alliances In
Child Psychiatry

 Alliances need to be negotiated with multiple
players:
— Child/adolescent (developmental level dependent).
— Parents (developmental level dependent).
— Teachers (specifically for stimulants).
— Psychotherapist.
— Treatment team.

* Pressure from parents, teachers, or a therapist to
Initiate or change medication may threaten the
alliance between the child/adolescent and the
physician (and vice versa).

58



The Meaning of Medications for
Children, Parents, and Clinicians

59



Meanings of Medication for Children
(Rappaport & Chubinsky, 2000; Chubinsky & Rappaport, 2006)

Worries about being defective, crazy, bad, or stupid.
Interference with self-image as autonomous, perfect,
or invulnerable.

Fears regarding the effects of the medication.
Criticized, blamed, punished, or controlled, especially
with respect to aggressive or sexual impulses.
Uncomfortable feelings of dependence on the
physician.

Relieved and empowered, as symptoms are now
viewed as part of a treatable medical problem, not a
personal failing. 50



Meaning of Medication for Children
(cont.)

* |tis important to talk with children (and their parents)
about the meaning that medication has for them.

* While the meaning is highly individual, it also
depends on age and developmental stage.

* Piaget’s 4 stages of cognitive development are a
useful framework for anticipating the meaning that
medication may have for a child:

— The following examples are taken from Pruett et al., 2011,

in Pediatric Psychopharmacology, 2" ed.)
61



Pre-Operational (2 Stage)

* One boy liked “the little mines | swallow. They
have codes stamped on them for each little
monster inside me that they’re going to blow up
today.”

* One girl was happy to swallow her clonazepam,
but no other medication, because her first initial
“K” was “cut into it for me.”

62



Concrete Operational (3 Stage)

« Upon reading the label of her medication, one
girl realized that she was getting hundreds of
milligrams and it was only helping a little. She
concluded that she must be much sicker than

she had thought.

63



Formal Operational (4t Stage)

* An adolescent girl:
‘| know I'm less depressed and irritable. My
boyfriend says I'm easier to take, but I'm not
sure this is really me. | feel like this ‘poser’
[posing as another]. Like, every time | take my
pills it reminds me that I’'m this screw-up who
can’'t manage her feelings on her own. | hated
feeling suicidal, but hey, maybe that’'s more me.”

64



The Meaning of Medications for
Children, Parents, and Clinicians

66



Meaning of Medication for Parents

Recommending medication for a child may elicit
a variety of feelings and reactions from parents:

Scared about harming

Hopeful about helping

their child. VS| their child.

Guilty* or ashamed for Relieved that they're not
. “ " VS. 11 ”

being “ba ents”. bad parents”.

Angry that @e clinician Less willing to consider

wants to “ " their child | VS. |psycho-social factors that

Instead of offering a
psycho-social treatment.

may be contributing to the
child’s difficulties.

67




Meaning of Medication for Parents

(cont.)
Feeling criticized Eager to provide their
personally through child with treatment that
identification with the child | vs. | was not made available to
(“like father, like son” or them.
“chip off the old block™).
Worried about An expectation that
extinguishing something medication will solve all
positive about the child’s vS. | the child’s problems.
personality (e.g., the
child’s “charm” or “spark”).

68




The Meaning of Medications for
Children, Parents, and Clinicians

70



Clinician Attitudes About Medication

Various factors may make clinicians reluctant or hasty
to prescribe psychotropic medications for children:

Reluctant

Hasty

1. Excessive fear of causing
harm.

2. Minimization of the
Impairment caused by the
child’s mental iliness.

3. Lack of knowledge
regarding evidence.

4. Lack of experience.

4.

Minimization of risks and
side effects.

Wish to stamp out
symptoms without
considering impairment.

Lack of knowledge
regarding evidence.

“Cowboy” attitude.

5. Feeling pressured by the parents o




Clinician Attitudes (cont.)

Reluctant

Hasty

10.

Fear of parents’ reaction to a
recommendation of
pharmacotherapy.

Fear of pathologizing the
child.

Use of medication in children
IS experienced as overly
harsh (defense against one’s
own aggressive impulses?).

View drugs as a “quick fix".

ldentity as a
psychotherapist.

10.

Overwhelmed by
parents’ affect (e.g.,
desperation, anger).
Unwilling to explore
psychosocial factors.

Frustration with the
child or parent (acting
out of angry feelings?).
Anxious for a “quick
fix”.

ldentity as a
pharmacologist. -,




Psychodynamic Factors and their
Formulation

73



Psychodynamic Formulation Guidelines
(Perry et al., 1987)

* Four parts (totaling 500-750 words):

I. Case summary, including current problems, life
situation, and developmental history.

Il. Description of non-dynamic factors contributing to
the psychiatric difficulties.

lll. Psychodynamic explanation of central conflicts,
Including their role in the current situation and their
origins in the developmental history.

Iv. A prediction of how these conflicts are likely to
affect treatment (including pharmacotherapy!) and

the therapeutic relationship. o



Take-Home Message

Substantial evidence indicates that psychological factors
- especially patients’ treatment preference, their
expectations, and the therapeutic alliance - have a
strong influence on pharmacotherapy outcomes.

It is Important to explore the meaning* of medications
for patients, parents, families, and clinicians.

The role of psychodynamic mechanisms (e.g.,
defenses, transference, countertransference, resistance)
should be considered in pharmacotherapy as well as in
psychotherapy.

A brief psychodynamic formulation is helpful to
contain disorganizing affect, avoid prescribing
enactments, maintain empathy, and recognize

resistance.
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