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SEER, 

NCDB

Estimated # of Patients, > 270,000+



Immune Checkpoint Inhibitor (ICI) at MGH
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Immune-Related AEs (irAEs)

– Colitis

– Hepatitis

– Pneumonitis

– Endocrinopathies

– Myocarditis

– Nephritis

– Anemia/Neutropenia/Thromboc

ytopenias

– Arthritis

– Dermatitis

– Neuro Involvement

– Uveitis
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Patient: DM
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Chest CT 4/4/16 @6PM



Many Questions, Few Answers 

• What is the best way to prepare physicians and teams for the wave of 

these case presentations? How do we assemble experts? 

• Can we define these events and create a framework for the development 

of best practices to manage them?

• Can we develop diagnostics that help us detect immune related adverse 

events early, and with accuracy?

• Are there biomarkers to indicate if you are going to have an 

uncomplicated course or one like David’s? 

• What is the underlying pathophysiology of the clinical presentations? 

How can this lead to evidence-based treatments for toxicity? 

• Can we uncover predictors for the development of severe toxicity? How 

can we develop a clinical prediction model to inform patients and 

providers? 
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Represents  Translational Research

Represents Clinical Research
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Vision – Educate Across Hospital/Community 
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Immunotherapy Toxicity Clinical Conference, YAWKEY 4-820, Monday 7 AM 
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Nephrology
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Seethapathy et al, CJASN, 2019

Proton Pump Inhibitor Associated with AKI



Example of SIC Service in Action 

73 YOM w/ renal cell carcinoma (s/p 

nephrectomy), CKD (Cr 1.64), HTN that is 6 

weeks out from first anti-PD-1 (with axitinib) 

for metastatic renal cell carcinoma. 

Cycle 2 began the start of what he reports is 

“flu-like” symptoms – fatigue, dry cough, 

SOB, chest “constriction”, better when he 

sits up. He came to clinic for his 3rd dose 

found to be in aflutter/fib with HR in 150s. 

His troponin was 117. Stable 

hemodynamics. Looks well. 

Cardiac RF: impressive calcifications on his 

chest CT, CKD, HTN

ECHO normal
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Cells colored by patients (n=37)

There are shared biological programs driving irAEs (not patient 

specific)

T cells
NK cells Plasma cells

B cells
Myeloid

cells

Patient IDs:

Cellular Ecosystem Appears Shared Across Patients

C Villani Lab 2019



Cellular Ecosystem Appears Shared Cancer Types
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• Identify a set of biomarkers to be implemented in clinic

• Development of better therapeutic strategies to treat autoimmune-
toxicities while maintaining anti-tumor immunity   inform next-
generation mechanism-based clinical trial

• Further our understanding of early mechanisms leading to autoimmune 
diseases

• Identifying novel druggable targets with immunosuppressive potential 

• Train the next-generation of physicians and scientists to embrace 
precision medicine

• Deliver world-class care and help patients and their families through 
the immunotherapy journey 

Outcomes of SIC Program



Facing Immunotherapy 
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Coming to Amazon.com Soon





Thank You
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QUESTIONS



Developing irAEs Prediction Models

Prediction model
- Culprit cell types

- Activated molecular 

circuitry

- Disease diagnosis 

and prognosis

- Treatment response

Single cell RNA 

analysis

Epigenomics of 

infiltrating cells

Secreted factors

Ligand-receptor

Tissue organization 

& cell-cell comm.

Comparison 

between tissues 

from same indiv.
Function and 

mechanisms

DNA mutations 

and modification

(TCR repertoire)

Mapping cell 

activation states



Cardiac Toxicity 
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S Mahmood, T Neilan, JACC, 2018



Cardiology
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Adawalla et al, 2019, In Press JACC



Endocrine
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Fage et al, European Journal of Endocrinology, 2019

Important Clinical Findings for PD1 

Hypophysitis

• 0/50 had diabetes insipidus 

• 48/49 had hypoadrenalism

• 3/42 had hypothyroidism

• 1/23 had hypogonadism



Outcomes in Patients on Steroids 
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Faje, Cancer, 2018



Weber et al. JCO 2016

Outcomes in Patients with Toxicity

Disease Drug Outcome Study 

Melanoma 

(N = 298)

Ipilimumab 

(CTLA4)

No difference in OS or TTF for 

irAEs or systemic steroids to 

treat irAE

Horvat, 2015

Mixed (N= 

83)

Pembrolizumab 

(PD1)

Cutaneous AEs associated with 

improved PFS

Sanlorenz, 2015 

Melanoma 

(N = 67)

Pembrolizumab 

(PD1)

Vitiligo = Higher RR Hua, 2016 

Melanoma 

( N = 576)

Nivolumab 

(PD1)

> 3 irAEs = Higher RR Weber, 2017

Lung 

Cancer (N 

= 38)

Nivolumab 

(PD1)

Patients with irAEs = Higher RR 

and longer PFS

Sato, 2018

Lung 

Cancer (N 

= 134)

Nivolumab 

(PD1)

Patients with irAEs = Longer 

PFS and OS 

Haratani, 2018

Melanoma 

(N = 98)

Ipiliumab

(CTLA4)

Patients with hypophysitis = 

Improved OS

Faje, 2018


