Specificity vs Transdiagnostic Concepts of
Diagnostic Entities:
Genetic Epidemiologic Approaches

Kathleen Ries Merikangas, Ph.D.

Distinguished Investigator, NIMH
Intramural Research Program

Adjunct Professor,
Johns Hopkins Bloomberg School of Public Health

‘k"‘ \ )

AN v = »

WA o A2\ ek
k4

X
fw‘““"%%
: / NIH National Institute
B >( of Mental Health
%%



Disclosure

a This work was supported by the National
Institute of Mental Health Intramural
Research Program.

Q The views and opinions expressed in this
article are those of the authors and should
not be construed to represent the views of
any of the U.S. Government.




A Evidence and challenges in evaluating
specificity of diagnostic classes

aQ Role of Genetic Epidemiology

a Future Strategies and Implications
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Shared Heritability in Common Brain Disorders
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Many studies of GWAS and Registries show a Lack

of Specificity of Major Diagnostic Categories

Psychological Medicine

cambridge.org/psm
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and coaggregation of major psychiatric
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Risk and coaggregation of major psychiatric
disorders among first-degree relatives of
patients with bipolar disorder: a nationwide
population-based study
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...And many others show Specificity of Major Categories

> J Clin Psychiatry. 2021 Sep 7;82(5):20m13810. doi: 10.4088/JCP.20m13810.

Risks of Coaggregation of Major Psychiatric
Disorders Among First-Degree Relatives of Patients
With Bipolar I and Bipolar II Disorder: Evidence
From a Nationwide Population-Based Study
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Challenges in Interpretation

d Diagnostic Methods:
v Direct Structured Interview
v' Electronic Health Records
v' Registry
v Ancillary Informants

 Timing in Course of lliness and across Life Span

d Comorbidity: Manifestation or Consequence?

d Sample Ascertainment: Registries

v' Unknown biases

v Greater severity

v Cross sectional

v Current state

v Under-estimation of comorbidity 4_ N




Diagnostic Classification

Journal of Psychiatric Research
Volume 21, Issue 1, 1987, Pages 55-91

The impact of diagnostic
misclassification on the pattern of
familial aggregation and coaggregation
of psychiatric illness

Kenneth S. Kendler




Timing of Diagnosis is Central Issue:

Manifestations of Bipolar Disorder across the Life Span

Precursors Onset & Manifestations Consequences

O Attention deficit d Mania, social anxiety d Substance Disorders
O Social Anxiety d < Energy, attention problems d Cardiovascular Disease
1 Reduced and more 1 < Motor activity d Functional Impairment

variable motor activity | 1 Later peak activity & sleep onset | 1 Cognitive Difficulties

O Dysregulation of reactivity/ O Suicide attempts
cross system homeostasis
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. PERSPECTIVE

What is a representative brain? Neuroscience
meets population science
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. PERSPECTIVE

-What is a representative polygenic risk score?
‘Molecular genetics meets genetic epidemiology

: Kathleen R Merikangas' and colleagues???? In preparation.
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Sibling vs SNP-based heritability
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Family history as a risk factor
for common, complex disease

An independent, epidemiological assessment of the
evidence for familial risk of disease

Adam Butterworth

Public Health

Genetics 2007
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Family Studies

Molecular Psychiatry
https://doi.org/10.1038/541380-018-0073-x
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Rediscovering the value of families for psychiatric genetics research
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Characteristics of Research on Diagnostic Entities

ey
Professor Jules Angst
Zurich Switzerland

a Sampling from general population to supplement
clinic-based studies

a Prospective research to track dynamics of
disorders

a Multisystem evaluation that included
psychologic/psychiatric as well as somatic systems

a Phenomenologic approach that supplements the
“committee-based” diagnostic conventions
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NIMH Family Study of Affective Spectrum Disorder:

Familial specificity and co-aggregation

Sample and Sites

a Household screening of local
area & enrichmentfor mood
disorders

O Sample: 610 probands
v 200 Bipolar
v 193 MDD
v 60 Anxiety, no mood
v 150 Controls
a 1157 relatives (339 offspring
age 7-55)
a n= 624 Clinical Center

=

NIH CllnlcaICenter S| - -
tites Colaus, Lausanne, CH

iﬁ

Specificity of Familial Transmission g
of Mood Disorder Subtypes

Bipolar | —>

Bipolar Il

Bipolar |

Bipolar I

Depression Depression

Merikangas et al, 2014
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Colaus Specificity of Mood Disorder

Subtypes

K
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i Probands Relatives i
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E \' o ,u Specificity of Major Diagnostic Categories

NIH Clmlcal Center
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BAEU S BP| | BPII | MDD | ANX | SUB | ADHD | EATING

BPI 6.7 0.6 1.7 1.2 | 0.8 0.6 1.2
BPII 4.1 &) e 1.0 0.8 | 0.9 0.4 0.7
MDD 0.8 1.1 2.0 0.7 | 1.1 1.0 1.3
ANX 0.6 0.9 0.9 1.6 | 1.0 1.2 1.4
SUB 0.8 1.1 1.0 1.2 | 1.8 1.2 0.5
ADHD 1.2 1.1 0.9 1.3 | 1.1 2.2 0.9
EATING 1.5 1% 1.0 09 | 1.3 1.3 1.0
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Familial Heritability of Domains associated with BPI

4 Rhythms N ( Reactivity \
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§ Co- and Cross Heritability of Diagnoses,
Subtypes and Core Features
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Collaborative Offspring Studies of Mood Disorders and

Circadian Rhythms

NIMH Family Study of Affective Spectrum Lausanne Family/High Risk
K Merikangas, PhD Martin Preisig, MD, MPH

o

a Parents with Mood, Anx, SUD, Controls 3 Parents: BPI, BPIl, MDD, Controls
O N=339 offspring (ages 7-55) O N=449 Offspring, Ave age 10.1, study entry
QO N=174 < age 18 O 13.2 year follow up

Chinese Bay Area
Jihui Zhang, MD PhD

O Parents BPD, Controls
O N=402 offspring (ages 6-21)
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Specificity of Mood Disorder Subtypes in Offspring

Rates/100

VERIEY,
Bipolar |

Bipolar Il/
Hypomania

Major
Depression

25

Proband Mood Disorder

Bipolar || Bipolar Il| MDD |Controls
44 35 128 167
25.0 2.9 3.1 0.0
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g |:I i 5 Other Disorders in Offspring by Parent Diagnosis

Ay
Clin_ical Center

NIH

Generalized Anxiety Social Anxiety ADHD
H Bipolar| H Bipolar ll Major Depression Controls
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Incidence of Bipolar Disorder in Offspring

0.3 0.4 0.5

one minus survival probability
0.2

across 12 years

Parental dx and onset

-— BPD onset <21
- BPD onset >21
— MDD onset <21
MDD onset >21
controls

Research report

The specificity of the familial aggregation of early-onset bipolar R
disorder: A controlled 10-year follow-up study of offspring of parents
with mood disorders

Martin Preisig ', Marie-Pierre F. Strippoli*, Enrique Castelao”, Kathleen Ries Merikangas ",
Mehdi Gholam-Rezaee ", Pierre Marquet, Jean-Michel Aubry ‘, Caroline L. Vandeleur ™

Journal of Affective Disorders 190 (2016) 26-33
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Incidence of MDD in offspring by parental mood

disorders

1.0

-1| Parental dx and onset

— BPD onset <21
- BPD onset >21
— MDD onset <21

MDD onset >21
4| = controls

0.8

0.6

one minus survival probability
0.4

0.2

0.0

10 15 20 25 30
Age

Preisig M et al (2016) J Aff Disorders 190:26-33 3/6- m"“‘”e"‘a'”ea““




Chinese Bay Area Study: Study of Chronobiology in

Offspring of Parents with Bipolar Disorder

Offspring < age 12

Passive monitoring: T ADHD

Actigraphy 1 Social Anxiety
st Offspring > age 12
=="C 1+ Major Depression

/ ‘“"'\ 1t Hypomania
~ ‘ « No differences in chronotype, sleep
Q (’*‘ parameters, or insomnia between high

and low risk youth

« Decreased average and variability of
motor activity emerged at adolescence

« Dampened melatonin increase

Jihui Zhang, Hongliang Feng ‘w/{(“ NIH) S




National Institute
of Mental Health

{é NIH )

RVIC
2 SERVICES o,

&
.

K oY
Fyppvan ¥



Cross Diagnostic Phenomena

Attention disturbances

General impairment

mpaired cognitive function

Psychosis

_ower motor activity levels
Sleep difficulties or patterns
Social communications

Substance Use, particularly smoking

D O 000000 O

Variablility in homeostatic rhythms
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Interpretation of Research on Psychiatric

Diagnostic Groups and Subgroups

d Sample ascertainment:
v Enhance information about sample characteristics
v Build in ancillary measures of syndromic conditions

v |dentify characteristics of treated samples in defined
population

v EXpand clinical information beyond diagnostic billing codes
v Employ developing methods for non probabilistic sampling
d Characterize timing at diagnosis or study entry across life

course and phases of iliness (state vs trait), particularly with
prospective follow up

1 Collaborative efforts to harmonize diagnostic and underlying
domains, measures, and build in opportunities for cross-

replication and generalizability -
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Jules Angst, M.D., Zurich
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Genetic Epidemiology Resarch Branch, NIMH
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