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Objectives A patient encounter sparked my curiosity...

1. Briefly describe the epidemiology of second-generation In 2006, called from a pediatrician in Prince George about

antipsychotic (SGA) prescribing practices in North America

14 yo boy who developed diabetic ketoacidosis; notably, he had been

. 5 . started on Quetiapine the week prior; required treatment with insulin for
2. Summarize the literature on the metabolic effects of SGAs several weeks;

3. Describe a multi-disciplinary approach including evidence- Quetiapine weaned after a few months and he came off insulin
based guidelines and resources for monitoring and

management of these metabolic complications

Had | seen this before?

Subsequently, ran into one of the psychiatrists in the ER;

— she had observed that some kids had come back a year later after
starting one of these meds having put on 50 pounds!
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A couple of other cases...

Case 2...
Case 1
+ 17 year old boy + 6 year old boy
- Dx: Schizoaffegtive Disorder (d?( at age 12) and Asperger + Prenatal substance exposure, developmental delay, autistic
Syndrome (Autism Spectrum Disorder) features, difficulties with behaviour and aggression

28 Ib weight gain since starting Clozapine (3 months ago) [prev
failed olanzapine and risperidone]

Anthropometrics at 1t visit:

— weight 121.1 kg (>97%ile);

— height 177.8 cm (50-75%ile);

— BMI 38.3 (>97%ile);

— waist circumference 118 cm (>90%ile)

Referred for: Prolactin 175.6 ug/L (N:<20ug/L)

— (Note: no prolactin had been done at baseline)
Current Medications: Risperidone 1.25 mg PO OD
No symptoms of hyperprolactinemia

CONSULT QUESTION: Do we need to do an MRl or can
this be blamed on the risperidone alone?

Consult Question: ROLE for Metformin? (0 G Menul tieskh 62
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Background

15% of youth and 20% of adults in Canada suffer from
mental illness

Many will undergo a combination of non-pharmacologic
and pharmacologic interventions

One pharmacologic intervention is the use of second
generation (atypical) antipsychotics (SGAs):

— Risperidone (Risperdal®)

— Quetiapine (Seroquel®)

— Olanzapine (Zyprexa®)

— Aripiprazole (Abilify®)

— Ziprasidone (Zeldox®)

— Clozapine (Clozaril®)

— Paliperidone (Invega®) «
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Second-generation Antipsychotics (SGAs)

D, Receptor Blockade
1Positive symptoms of psychosis
1 Extrapyramidal symptoms

5-HT, Receptor Blockade
gati of
1Affect Dysregulation
tCognition
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Rapid Increase in Antipsychotic Prescriptions to Children

and Adolescents

United States British Columbia, Canada
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For what symptoms and diagnoses are SGAs prescribed

Schizophrenia
Bipolar mood disorder
Tourette syndrome
Obsessive-compulsive disorder
Posttraumatic stress disorder 335
Other anxiety disorders. 300
Pervasive developmental disorder 0.4
Mental retardation 482
Attention-deficit hyperactivity disorder 51,2
Oppositional defiant disorder 512
Conduct disorder 504
Impulsivity 653
Affective dysregulation
ket Survey of Canadian

pediatricians and = €34 +
Dooy T et a. Canadian J of Psych (2007) 52: 363368 psychiatrists v e

RCT-supported evidence for SGA use in kids is
LIMITED

- All SGA use in children in Canada is off-label

Indication et Symptol
FA”"sm' and PeD’i‘;f;frs Irritabilty, Aggression
Bipolar | Disorder Manic or mixed episodes
Conduct Disorder Aggression
D Disabili ion, Self-injurious behaviour
Disruptive Behaviour Disorder Conduct prublerxz,s;:;i;:%ilri‘ty, Hyperactivity,
Tourette Syndrome Tics
Schizophrenia Positive and negative symptoms
“except for Youth aged 1517 347 yo with BP1
Panagiotopoulos et al. (2010), J Can Acad Child Adolesc Psychiatry. 19(2):124-37. += FOABgprovels - pge
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What are the risks associated with second
generation antipsychotics?




Metabolic Side Effects - Children

« Up until 2009, studies in kids were limited:
— Short duration; assessing only absolute weight gain
— Secondary outcome measures in studies of treatment efficacy
+ No guidelines available for metabolic monitoring in
children and adolescents

Increased Risk of Overweight/Obesity

80

o . 0
g SGA-treated: 57.5%
s
h: 50 Vs.
g SGA-naive: 23%
)

2 P<0.01 by Two-Way Chi Square

10

0

Normel  Overweight  Obese

zBMI Classification

| SGA-naive
(N=99)

O SGA-treated
(N=68)
etal. (2009). Can J Psychiatry
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Increased Risk of Glucose Intolerance

* Cardi jc Risk of Second: i
Antipsychotic Medications During First-Ti
Children and Adolescents

Usein
'x Ontoe e i el it Chastoph U. Comel; Patier Manu; Viadimir O'shanskiy: et al
- 8 SR 2009302016 1785 1773 400k 90 1001 jarms 2008 154%)
2
P SGA-treated: 21.5% . . . .
.ET 60 ° Nonrandomized Second-Generation Antipsychotic
g = vs. Treatment Indications, Effectiveness and Tolerability in Youth
¢ g SGA-naive: 7.5% (SATIETY) cohort study
20 . .. .. .
o £=0.014 by Two-Way Chi Square Analysis - Patients aged 4-19 years with 1 week or less of lifetime
0 antipsychotic treatment
Normal  impaired Fasting Type 2 Diabetes
o e ton « 272 patients were included in analysis with a mean
DSGAtesed mSGATBYe antipsychotic exposure time of 10.8 weeks
(N=65) (N=80) e R O SR
etal. (2009). Can J Psychiatry = _'.'f»,.,‘;g.'.'f:';,‘-\‘::'.__” o :‘f";‘"" ‘.:‘."‘ )‘M: w

Results: Mean Weight Gain (Kg)

Results: Increase in Waist Circumference (cm)

SGA Weeks 0-4 Weeks 0-8 Weeks 0-12
O'(a,f“::gi)"e 4.52° 6.68* 8.54"
Q‘(‘;'_ig';i)”e 287" 4.85* 6.06*
Ri(sﬁ::igg)"e 272" 4.63" 5.34"
A”(p’\il’::f;"e 161° 3340 4440
U(",fl':f;d 1.00 078 0.19

*P<0.001 Correll C. U et al. TAMA 2009:302:1765-1773, \' 2‘9.;?;:1:‘;;".}?._."

SGA Weeks 0-4 Weeks 0-8 Weeks 0-12
Olanzapine 4.09" 6.79" 8.55*
Risperidone 2.85" 4.60" 5.10*
Quetiapine 2.74* 4.50" 5.27*
Aripiprazole 2.20" 4.28* 5.40"

Untreated 0.84 0.94 0.70
*P<0.001 Correll, C. U. et al. TAMA 2009;302:1765-1773. « \' :f»:.a:.'.'f:';f-\‘::'._.”




Increased Prevalence of the Metabolic Syndrome
and its Components

Results: New-onset metabolic complications

Complication Incidence (%)
wo 6 months 12 months
300 BSGA-treated (N=117)
WSGA-naive (N=217)

s rnatve ) Overweight or obese 345 44.8
g e z Waist circumference =90™ percentile 222 222

0

oo Fasting glucose =5.6 mmol/L 5.9 14.7

= Insulin resistance (HOMA-IR >4.4) 3.2 9.7

o

oo vo Rl petersen Hypertriglyceridemia (=1.24 mmoliL) 250 357
*P<0.001 P=0.005 § P=0.01 vs, SGAaive subjects e (1)~ DC Mentat Heshh &
etal. (2012). Can J Psychiatry NS Addinion Services Ronsley et al., Can J Psychiatry 2015 \'+ Addiaion services

Increased incidence of type 2 diabetes in

antipsychotic-treated youth vs. healthy controls
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Forest Plot of Incidence Rate Ratio for T2DM per Patient-Years in Antipsychotic-Exposed Youth vs Healthy

Controls

FGA indicates first-generation anti ic; SGA, d-generation antj ic; and T2DM, type 2
diabetes mellitus. .
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Increased incidence of type 2 diabetes in
antipsychotic-treated youth vs. psychiatric controls
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Forest Plot of Incidence Rate Ratio for T2DM per Pati in Anti lic-Exposed Youth vs Psychiatric
Controls

T2DM indicates type 2 diabetes mellitus.

JAMA Psychiatry. 2016;73(3):247-259. doi:10.1001/jamapsychiatry.2015.2923 :E\»'_- nc

Complex Inter-relationship...

Chronic
stress

Lifestyle

Medications such as
Antipsychotics

‘

Psychiatric
illness

Obesity/
Metabolic
dysfunction
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Beta-cell function is impaired in yo!

treated with SGAs

© SGA-naive
= Risperidone
* Quetiapine

Insulinogenic Index O
o

Y Ngai, P Sabatini , J Davidson, D Nguyen, J Chanoine, AM Devlin, F
Lynn, and C I J Clin 2014
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Gene Variants that may Predict Obesity/Metabolic

Risk in SGA-Treated Children

o o « All SGAs with exception of aripiprazole cause some
P “@{;;p %“"Q?"‘i &yj@ degree of prolactin elevation
S D N o . ions i i i i
S5 ‘b:,:@ & d‘e;‘?&' o ‘%\i e Elevations in prolactin may be associated with

. . — Gynecomastia
Known Relationships

Second-Generation T Cardiometabolid - Galactorrhea
Antipsychotics | Side Effects — Infertility

Suggested Targets —  Menstrual irregularities
. ;’%& ff'o, . ;‘:;% -(‘i@ T — Sexual dysfunction, decreased libido
2, g.%" N ?:;% {%4%' —  Acne and hirsutism (females)
% %, . M . . s e
‘3*% ", ”6%@ « Hyperprolactinemia may be asymptomatic in some

Sk L individuals, particularly pre-pubertal chlldrzgr\n: B ettt
< Rddicion services
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Adapted from Devlin AM and Panagiotopoulos C. Pharmacogenomics 2015 0BG Menat ticahb

Prolactin Lowering with Aripiprazole: i
(Pigaheim T ot D Saf 2011 Other Metabolic Concerns
\Weght (%) \tean diference ean y::;::: Clinical Implications
Soury or subgrocp, Yy Moam 50 Tomal Mean SO Tol! N 1V, random (8% C
:._‘::: ﬂ.m '_':: 2:: :: - - Elevated Liver Non-alcoholic steatohepatitis vs. drug-
Mapcus otal M 3000 547 119 185 e Enzymes induced transaminitis
Owenetal[l2000  -83 1185 47 "
Elevated Amylase | Pancreatitis
Total (5% CN) 538 - !
Hotemogenuty: Tawt = 371 CH = 5,71, o= 3 o= 0130 Fu a7 e 2
T vwrall = = .
ik s Ll Anpiprazol Placebo Elevated TSH* Hypothyroidism
Fig. 16. u, it W
-associated with Quetiapine treatment only
Avipiprazole: partial agonist at dopamine D2 and serotonin 5-HT1Areceplors (|- 1 Menual ieaih & <0y~ mC Menul Hieakh &
and an antagonist at serotonin 5-HT2A receptors o A don pevio V)7 Adaicion services

Canadian Alliance for Monitoring Effectiveness and Safety of

Antipsychotics in Children (CAMESA) Guidelines - 2011 CAMESA Guidelines Process
« Prior to our research, no clinical practice guidelines in children and * No industry Spl?nsorshlp (CIHB funded)
adolescents for metabolic monitoring * Recommendations created by: .
— ADA/APA had developed adult recommendations since 2004 but poor - K results of sy review of the on
uptake — Nominal group process
+ External review by Can Acad Child & Adolesc Psychiatry AND Can
+ Evidence-based recommendations on BOTH monitoring and treatment for Pediatric Society
metabolic complications P ——— e i, S e ot .
— Writing group included 19 members across Canada with different clinical oty _-_ : iy -
backgrounds for e —— o
« Promotes the use of the Metabolic Assessment, Screening & Monitoring Tool :_ o E " :_”""'_ wic
as a practical user-friendly resource L} gty e g
2y~ P Menul Health & - : - ' - Vicakh &
b Ao Sevvoes o B S -




Metabolic Assessment, Screening and Monitoring

Comparison of Monitoring at BCCH Before and

Tool After Protocol Implementation

Measured Measured
Metabolic Parameter (2005-2007)" (2008-2010)2

Height 39% 89%

Fasting Glucose 34% 74%
Cholesterol: 89%

ini o

Lipids 2% Triglycerides: 89%

Blood pressure* 40% 99%

*With height available to assess norms

1 Panagiotopoulos et al. (2009). Can J Psychiatry “{ Y- BC Menual Hieahh &
< Addiction =
 Panagi etal, (2012). Can J Psychiatry NN Addeaion Sorvices

Provincial Child and Youth Healthy Living Initiative

Provincial Mental Health Metabolic Program in BC
httpz//www.bcchildrens.ca/health-professionals/clinical-resources/mental-health/metabolic-complications
« This initiative aims to address healthy living challenges that are prevalent in + Provides specialized care to children and youth with
children and youth with mental health conditions mental health disorders who are at risk for, or are
Three components: experiencing obesity and metabolic side effects associated
with the use of psychotropics

« Provincial Mental Health Metabolic Program

Mental Health
+ Kelty Mental Health Resource Centre Website + The multi-disciplinary team includes a: ! Metabolic
iatri ; ; Program?

* Healthy Living Toolkits for Professionals & Families — Pediatric Endocrinologist

Additional resources - N!JT?? Practitioner

— Patient & Family Guide to Second-Generation Antipsychotics B [P):':;"stilgtrllwerapist

— Physician Handbook for Metabolic Monitoring _ Child & Adolescent Psychiatrist

—Online Metabolic Monitoring Training Module (coming soon)

The team provides:

— Lifestyle counselling: frequent contact/ support i
— Treatment of complications s 4

l E nmrm () D Menual Heakth &2
= e - )

A< Addicion services

Kelty Mental Health Resource Centre Website

Healthy Living Toolkits for Professionals and

Families*
(*Also available in French, Farsi, Punjabi, Korean, Traditional Chinese, and Simplified Chinese)
- Modules include:

« Getting Started (a suggested approach to using the toolkit)

« Healthy eating

« Physical activity

« Sleep

« Stress management

+Sections include:
« Key Messages e
« Discussing Healthy Living with Children and Youth
« Addressing Challenges to Healthy Living
+ Medications and their Effects on Healthy Living
- 8 ' « Resources and Handouts
http://keltymentalhealth.ca

2{ .y~ BC Menul Heakth &
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Patient & Family Guide to Second-Generation

Healthy Living Toolkit Instructional Videos Antipsychotics

5 videos produced to demonstrate SMART Goal-Setting
using the Healthy Living Toolkits

Family Toolkit: o
- Physical Activity
- Healthy Eating

Professionals Toolkit:
- Physical Activity
- Nutrition

- Sleep

{
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Specific Patient Handouts

Case 1...

+ 17 year old boy

+ Dx: Schizoaffective Disorder (dx at age 12) and Asperger
Syndrome (Autism Spectrum Disorder)

+ 28 Ib weight gain since starting Clozapine (3 months ago) [prev
failed olanzapine and risperidone]

« Anthropometrics at 15t visit:
— weight 121.1 kg (>97%ile);
— height 177.8 cm (50-75%ile);
— BMI 38.3 (>97%ile); waist circumference 118 cm (>90%ile)

Chelesteral
and SGAs

+ Consult Question: ROLE for Metformin?

(- mC
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CAMESA Treatment Recommendations:

Abnormal BMI or Abnormal WC

1. Overweight (85" < BMI < 95" percentile) ey meat ot g and ghucs
+ Re-evaluate use of SGA (Grade 3) puseamieg oy i —
«  Consider Cognitive/Behavioural lifestyle intervention i T e e i s . — e
aimed at weight loss (Grade 1B) s
. T - R Te— B Bk, W Vot retatnd lag
2. Obese (= 95" percentile) - o o - =4 Al il i ‘;;:”-;:”M
«  As per overweight (Grade 3) AND T ramb s ettt i 1 et 888
. L. . . L gt SR ABSEm redcnan
«  Consider metformin in consultation with specialist (Grade aiiatg M - FE 19 pupsts SO P T A g
ZB) r=ry Opmnmtel Pt wih varous cagroses w50 el F9g reckuction
‘et 13% sl weght
:l!n—lhsa:—u«-m 227 rechucion = B0
L, bt ko g e, VY, 5y it MCMAR 32, Sraoet s st of samaroaes - i eatance; MET, rascomi, PG, piscats; BT, mnckommaesd
ook e, IS, P, KA, paconQangebcn soepayChe:
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Metformin for Treatment of Overweight Induced by Atypical

Antipsychotic Medication in Young People With Autism
Spectrum Disorder: A Randomized Clinical Trial

Open-label extension of RCT shows significant lowering
of zBMI in those taking placebo with maintenance in those
on metformin
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Metformin Effect on Body Mass Index (BMI) z Score and Weight Change Estimates of means for the
treatment and placebo groups at each visit. Error bars indicate 95% Cls.
aSignificant difference at each visit.

JAMA Psychiat doi-10. 9 123 =y~ BC Mental Heakth &
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Back to Case 1...

75 gram OGTT:
— Fasting glucose: 6.2 mmol/L
— 2hr glucose: 8.2 mmol/L
Recommendation:

+ Start Metformin at 500 mg PO at dinner and
increase by 500 mg increments to a final dose
of 1000 mg PO BID

tal Heakth &
n Services

Case 2...

+ 6 year old boy

Prenatal substance exposure, developmental delay, autistic
features, difficulties with behaviour and aggression
Referred for: Prolactin 175.6 ug/L (N:<20ug/L)

— (Note: no prolactin had been done at baseline)

Current Medications: Risperidone 1.25 mg PO OD

No symptoms of hyperprolactinemia

CONSULT QUESTION: Do we need to do an MRl or can
this be blamed on the risperidone alone?

tal Heakth &
n Services
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Prolactin Elevation: (Pringsheim T et al. Drug Saf 2011)
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Chrsigwn  Plcabo Vgt h]

O 1t Cxide ratin
Gty o sutepoud y Everts Totsl Everts Total ML e (365% C M-H fmed (5% Cl
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ot for crosrall wihect: 2 = 8137 { « G.00007)
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Recommendations and Results

+ Recommendations: removal of risperidone to r/o
prolactinoma or other pituitary tumour (document PRL
normalization)

Patient was taken off risperidone for 2 weeks and labs
rechecked
— Prolactin level: 2.9 ug/L (<20 ug/L)

Risperidone reintroduced. Next labs show prolactin of
66.1 ug/L. Counselled on Calcium/Vitamin D for bone
health. Recheck prolactin as clinically indicated.
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Summary of Research Findings ﬁ&

Exponential rise in prescription rates of SGAs

Limited number of indications and target symptoms for which
there is evidence for their efficacy

Incredible burden of obesity, type 2 diabetes, and the
components of the metabolic syndrome putting patients at future
risk for cardiovascular disease

Once an SGA is prescribed, appropriate metabolic monitoring is
required at baseline and regular intervals thereafter

Low frequency of metabolic monitoring in the community

S0y~ PC Menial Heath &= Shees a
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Clinical Implications

« Itis incumbent on treating physicians to balance the risks vs. the
benefits of this pharmacologic treatment

Physicians require support to ensure SGAs are only used to
target evidence-based diagnostic indications/target symptoms

Education and resources are now available to support
professionals and families directed to:

— evidence-based prescribing practices

— appropriate monitoring for metabolic complications

— healthy living strategies to mitigate complications
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Thank-you!

Questions or Comments?

Dr. Dina Panagiotopoulos:

dpanagiotopoulos@cw.bc.ca ?
‘ i
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