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Dr. Scott Solomon’s research focuses on developing 
therapies for heart failure and cardiomyopathies through 
early- and late-stage therapeutic clinical trials. His work 
has been instrumental in the development of several 
therapies in the fi eld, including sacubitril/valsartan 
(Entresto), dapaglifl ozin (Farxiga), Finerenone (Kerendia), 
mavacamten (Camzyos), afi camten, patisiran, vutrisiran, 
inotersen, and others.
Randomized clinical trials represent the gold standard 
for establishing safety and effi  cacy, forming the basis 
for regulatory approval, clinical practice guidelines, and 
payer coverage decisions. However, early and late-phase 
clinical trials have become large, complex, costly, and 
ineffi  cient. Dr. Solomon and his team have been exploring 
how novel artifi cial intelligence (AI) technologies could 
automate and streamline the design and conduct of 
clinical trials.
Effi  cacy and safety endpoints require quantifi cation of 
a therapy’s effects on cardiac structure and function. 
Such assessments typically require painstaking manual 
measurements of hundreds of parameters from cardiac 
imaging studies. The team has applied neural network-
based segmentation and measuring tools to assess 
outcome measures. The AI-derived outputs provide high 
accuracy when compared to human readers but offer 
greater reproducibility and effi  ciency.
Nearly all late-stage trials require adjudication, a manual 
and time-intensive process of applying standardized 
criteria to participants’ medical records, typically by 
a centralized group. This process is costly, slow, and 
imperfectly reproducible. Dr. Solomon’s team has 
developed a natural language processing model that 
identifi es heart failure hospitalizations from discharge 
summary text. Building from an initial model trained 
on Mass General Brigham medical records, these 
approaches were applied to international clinical trials 
and demonstrated 87% agreement with human reviewers.

AI has the potential to streamline many other facets 
of clinical trial operations: optimizing trial design, 
screening potential study participants, answering 
questions in the informed consent process, ascertaining 
physiologic parameters and clinical events in the 
form of “digital biomarkers,” continuously monitoring 
participants and their adherence to protocols, and 
analyzing trial data. The risks of inaccuracy and bias 
must be carefully considered in order to protect the 
validity of trial results. Dr. Solomon’s group is working 
with sponsors at all stages of clinical development to 
thoughtfully integrate AI into cardiovascular clinical 
trials. These AI solutions can help bring new therapies to 
patients faster with lower costs and greater reliability.

References

Tromp J, Bauer D, Claggett BL, Frost M, Iversen MB, Prasad N, Petrie 
MC, Larson MG, Ezekowitz JA, Solomon SD. A formal validation of a 
deep learning-based automated workfl ow for the interpretation of the 
echocardiogram. Nat Commun. 2022 Nov 9;13(1):6776.

Desai RJ, Glynn RJ, Solomon SD, Claggett B, Wang SV, Vaduganathan 
M. Individualized Treatment Effect Prediction with Machine Learning 
- Salient Considerations. NEJM Evid. 2024 Epub 2024 Mar 26. PMID: 
38776640.

Cikes M, Sanchez-Martinez S, Claggett B, Duchateau N, Piella G, Butakoff 
C, Pouleur AC, Knappe D, Biering-Sørensen T, Kutyifa V, Moss A, Stein K, 
Solomon SD, Bijnens B. Machine learning-based phenogrouping in heart 
failure to identify responders to cardiac resynchronization therapy. Eur J 
Heart Fail. 2019 Jan;21(1):74-85.

Cunningham JW, Singh P, Reeder C, Claggett B, Marti-Castellote PM, Lau 
ES, Khurshid S, Batra P, Lubitz SA, Maddah M, Philippakis A, Desai AS, 
Ellinor PT, Vardeny O, Solomon SD, Ho JE. Natural Language Processing 
for Adjudication of Heart Failure in a Multicenter Clinical Trial: A 
Secondary Analysis of a Randomized Clinical Trial. JAMA Cardiol. 2024 
Feb 1;9(2):174-181.

Cunningham JW, Abraham WT, Bhatt AS, Dunn J, Felker GM, Jain SS, 
Lindsell CJ, Mace M, Martyn T, Shah RU, Tison G, Fakhouri T, Psotka MA, 
Krumholz H, Fiuzat M, O’Connor CM, Solomon SD. Artifi cial Intelligence 
in Cardiovascular Clinical Trials. JACC In Press.


