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“This disease of the brain bears
down on all the things that make
us human: our moods, the way we
see and experience the world, the
way we think, our changing
capacities of energy and will and
imagination, our desires, the gift to
create, our determination to live or
die, our expectation of the future,
our sanity.”

Kay Redfield Jamison in “Robert Lowell,
setting the river on fire: a study of genius,
mania, and character” New York: Alfred A.
Knopf, 2017



Case history

• 25-year-old female university student 
• Five years rapid-cycling bipolar II disorder

– Alternation between depression and hypomania each 5-7 days
– When depressed: 

• Sleeps at least 15 hours per day
• Unable to concentrate 
• Frequent suicidal thoughts, leading to multiple attempts

– When hypomanic:
• Overactive, unfocussed, reduced need for sleep

• Poor response to wide range of appropriate therapies
• This case highlights the need to improve our understanding of bipolar 

disorder and thereby improve treatments



Genetics of bipolar disorder



Genetics

q Genetic factors account for 
up to 80 - 90% of the cause 
of bipolar disorder 
(McGuffin et al, 2003)

q Individuals with a first-
degree relative (parent, 
child or sibling) with bipolar 
disorder are 10-14 times 
more likely to develop 
bipolar disorder than 
someone without such a 
family history (Mortensen 
et al, 2003)



Stahl … Mitchell 
… et al (2019)



Latest bipolar disorder GWAS results 
(Mullins … Mitchell et al; Nature Genetics, in press)

• Presented at World Congress on Psychiatric Genetics, Anaheim 
2019

• Findings of Psychiatric Genomics Consortium (PGC3) Bipolar 
Disorders Group

• 64 genome-wide susceptibility loci
• 35 novel regions
• 15 overlap with major depression
• 35 overlap with schizophrenia

• Many expressed in dorsolateral prefrontal cortex
• Many relate to calcium channel receptors and pathways







Studies of youth at high genetic risk: Towards early 
intervention







Bipolar Disorder Kids & Sibs Study: Design

• Three groups (all 12-30 years at baseline; recruitment ongoing)
• High-risk (first-degree BD relative; no current BD): 181
• Controls (no family history of any mental illness): 133
• Bipolar disorder: 70

§ Baseline assessment: 
• Structured diagnostic interviews 
• Self-report questionnaires
• Neuropsychological testing 
• Blood sample for SNPs, epigenetics
• Brain imaging: structural MRI, MRS, functional MRI & DTI 

§ Follow-ups:
• Clinical reviews annually
• Scans and neuropsychological testing repeated at 2 years
• Planning for 10-year scanning follow-up

“Catch them before they fall – early prevention for better results”





Participants were required to view streams of emotionally salient faces 
and inhibit their motor response (“no-go”) to a number of target 

emotions

Participants “at risk” of bipolar showed a lack of engagement of left inferior frontal 
gyrus during inhibition of response to fearful faces

Roberts et al. (2013) Biol. Psychiatry



In bipolar subjects, the left IFG was functionally disconnected from a constellation of regions including 
bilateral insula, anterior temporal pole and dorsal anterior cingulate (F=3.75, p<0.001, FWE corrected). 

At risk (AR) subjects showed a trend level disconnection of the same network.

Roberts/Lord, Mitchell, Breakspear. (2017) Biological Psychiatry

A, B - Seeded 
to left 
IFG

C, D - Whole 
brain



Structural brain networks integrating emotion and cognitive control - including hubs -
are weaker in the “high risk” group

Brain network disturbances in bipolar disorder

High risk < Controls

pcorrected<0.01
Hedges’ g=0.86

pcorrected<0.005
Hedges’ g=0.96

Roberts*/Perry*, Mitchell, Breakspear (2018) Molecular Psychiatry





Duffy et al, J Affect Disord, 2012



Clinical outcomes – 2021 update

• Cohort now followed for up to 10 years
• 75% retention rate for at least clinical assessment
• 14 of the high risk group have now developed threshold BD-I (4) or BD-II (10) 

(i.e., 7.7%)
• 29 subthreshold BD since baseline (16%) 
• 12 others: the first onset of a major depressive episode (6.6%)



Specific depressive features predict 
onset of hypo/mania

Frankland … 
Mitchell
Psychol Med (2018)



Neuroimaging – 2021 update

• 170 HR, 126 CON and 68 BD subjects (n=364) have had a baseline 3T MRI 
scan (average age = 21.1±5.0 years). 

• 222 individuals (127 HR; 95 CON) have completed a second scan ~2.1 years 
later (i.e., 75% of HR subjects)



Significant group by time interactions for gray matter 
thickness

Roberts … Mitchell, 
Psychological Medicine (2020)



Conclusion

• Findings indicate that brain structural changes are occurring early – even 
before illness develops

• Emphasises need for early intervention
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