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ABSTRACT

Background: Cancer patients with anxiety 
and depression have increased health 
utilization and treatment with poorer quality of 
life, lower treatment adherence,1,2 but higher 
overall health utilization3

Objective: To determine if insurance 
mediated the relationship between mood 
disorders and irAE-related treatment 
discontinuation (irAE-TxDx)
Study Design: Retrospective cohort study 
using a Flatiron Health electronic medical 
record-derived dataset 
Sample: N=1,594 deceased patients with 
advanced cancers who received immune 
checkpoint inhibitors (ICI) and experienced 
irAEs
Measures: 
Mood disorders: ICD-10 codes, medications 
(anxiety and depression)
IrAEs: ICD-10 codes;4,5

IrAE-TxDx:
• ICI patients with eligible cancers
• Positive irAE diagnosis
• Receipt of steroid or immunosuppressive 

treatment
• Did not receive a subsequent ICI
Analyses: Mediation analyses and logistic 
regression models were conducted in R
Key findings: 
• Mood disorders (aOR=1.49 [95% CI: 1.14-

1.93, p=0.003) and lung cancer (aOR=1.97 
[1.47-2.64, p<0.001) were associated with 
higher odds of irAE-TxDx

• Older age, (aOR=0.99 [0.97-1.00], 
p=0.012) and being seen in a community 
practice setting (aOR=0.43 [0.33-0.55], 
p<0.001) was associated with lower odds 
of irAE-TxDx

• Mediation analyses: Significant total 
effect of mood disorders on irAE-TxDx
(OR=1.08, [1.03, 1.15], p=0.004); 

Conclusion: Better psychosocial support is 
needed for ICI patients experiencing irAEs

• 33.5% of ICI-treated patients with irAEs (N=534) had been diagnosed or treated 
for mood disorders

• ICI-treated patients with irAEs and mood disorders, compared with ICI-treated 
patients with irAEs a no mood disorders were:

• Younger (Mean=66 vs. 70, p<0.001) 
• Greater number of clinic visits (Mean=70 vs. Mean=98, p<0.001) 
• Female (51% vs. 40%, p<0.001) 
• White (90% vs. 85%, p=0.006)
• Ethnicity, socioeconomic status, cancer type, functional status, 

insurance type, and type of ICIs were not associated with mood 
disorders

Higher Odds of irAE-TxDx:
• Mood disorders (aOR=1.49 [95% CI: 1.14-1.93, p=0.003), ref no mood disorder 
• Lung cancer (aOR=1.97 [1.47-2.64, p<0.001), ref melanoma 
Higher Odds of irAE-TxDx:

• Older age, (aOR=0.99 [0.97-1.00], p=0.012) 
• Being seen in a community practice setting (aOR=0.43 [0.33-0.55], p<0.001), 

ref academic setting 
Mediation analyses 

• Significant total effect of mood disorders on irAE-TxDx (OR=1.08, [1.03, 1.15], 
p=0.004)

• Insurance type did not mediate this relationship (OR=1.00, [1.00, 1.00], 
p=0.828)

• Total effect was almost all due to the significant direct effect of mood disorders 
on irAE-TxDx

• Risk factors for irAE-TxDx: Mood disorder, younger age, lung 
cancer 

• Practice considerations: Treatment discontinuation was 
associated with greater overall clinic visits and varies by practice 
type

• Strengths: Causal modeling approach, large real-world dataset
• Limitations: Possible bidirectionality of findings, data may 

underrepresent patients with lower help-seeking behaviors for 
irAEs or mood disorders, unable to study lower severity symptoms 
that may meaningfully impact quality of life and influence 
treatment discontinuation 

Ethical Approvals: Approved by University of Utah (#00160252)
Study Design: Retrospective cohort study (2011-2022)
Dataset: US Flatiron Health electronic medical record-derived 
dataset
Cohort: N=1,594 deceased ICI-treated patients with advanced 
cancers who experienced irAEs (advanced melanoma, head and 
neck, lung, bladder, and 
Measures: 

• Mood disorders: Anxiety and depression medications and ICD-10 
codes

• IrAEs ICD-10 codes associated with irAE-related autoimmune 
conditions, after ICI exposure4,5

• IrAE-TxDx:
• ICI patients with eligible cancers
• Positive irAE diagnosis
• Receipt of steroid or immunosuppressive treatment
• Did not receive a subsequent ICI

• Analyses: Mediation analyses and logistic regression models 
were conducted in R

• Suggests that patients with irAEs and mood disorders may be at 
risk for discontinuing ICI therapy

• Implications for the need for more integrative physical and 
psychosocial symptom monitoring, support, and management for 
patients with irAEs and mood disorders-- particularly younger 
patients with lung cancer, across care settings

• The population of patients treated with immune-checkpoint 
Inhibitors (ICIs) continues to grow

• ICIs are associated with immune-related adverse events (irAEs) 
that can be unpredictable in timing, severity, and chronicity

• Mood disorders are associated with poorer quality of life, lower 
treatment adherence,1,2 but higher overall health utilization3

• This study builds on our previous analyses that observed 
increased odds of irAEs among ICI-treated patients with mood 
disorders, and that the relationship between mood disorders and 
irAEs was moderated by patients’ insurance type4

• Objective: We sought to determine if insurance 
mediated the relationship between mood disorders and 
irAE-related treatment discontinuation (irAE-TxDx)
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Adjusted Regression1Unadjusted Regression

p‐value95% CI2OR1p‐value95% CI2OR1Characteristic
0.0031.14, 1.931.49<0.0011.82, 2.792.25Any Mood Disorder, ref none
0.0120.97, 1.000.990.0030.98, 1.000.99Age at Advanced Diagnosis
0.60.84, 1.331.060.0020.60, 0.890.73Male Gender, ref female

Cancer Type, ref Melanoma
0.100.93, 2.391.49>0.90.64, 1.540.99Bladder
0.70.38, 1.900.860.50.35, 1.610.76Colorectal
>0.90.00, 0.000.00>0.90.00, 0.000.00Head and Neck
<0.0011.47, 2.641.97<0.0011.22, 2.051.58Lung

Practice Type, ref any acad.
<0.0010.33, 0.550.43<0.0010.33, 0.510.41Community Only
<0.0011.00, 1.011.01<0.0011.00, 1.011.01Visits after Adv. Diagnosis

1Models adjusted for insurance type, race; 2OR = Odds Ratio, CI = Confidence Interval


