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. Manuscripts

2024

Al-based automation of enroliment criteria and endpoint assessment in clinical
trials in liver diseases
lyer et al., Nature Medicine

Analytical and Clinical Validation of AIM-NASH: A Digital Pathology Tool for
Artificial Intelligence-based Measurement of Nonalcoholic Steatohepatitis

Histology
Pulaski et al., medRxiv

2023

Artificial intelligence scoring of liver biopsies in a phase |l trial of semaglutide in
nonalcoholic steatohepatitis
Ratziu et al., Hepatology

Clinical trial: Effects of pegozafermin on the liver and on metabolic comorbidities
in subjects with biopsy-confirmed nonalcoholic steatohepatitis
Alkhouri et al., Alimentary Pharmacology and Therapeutics

Validation of Digital Pathology Platform for Metabolic-Associated Steatohepatitis
for Clinical Trials
Pulaski et al., medRxiv

Integration of deep learning-based histopathology and transcriptomics reveals
key genes associated with fibrogenesis in patients with advanced NASH
Conway et al., Cell Reports Medicine

2021

A Machine Learning Approach to Liver Histological Evaluation Predicts Clinically
Significant Portal Hypertension in NASH
Bosch et al., Hepatology



https://www.nature.com/articles/s41591-024-03172-7
https://www.nature.com/articles/s41591-024-03172-7
https://www.medrxiv.org/content/10.1101/2024.05.29.24308109v1
https://www.medrxiv.org/content/10.1101/2024.05.29.24308109v1
https://www.medrxiv.org/content/10.1101/2024.05.29.24308109v1
https://drive.google.com/file/d/1ejTTt1H3XPbW1JQ5DAzneCaJJO7E-xf6/view?usp=sharing
https://drive.google.com/file/d/1ejTTt1H3XPbW1JQ5DAzneCaJJO7E-xf6/view?usp=sharing
https://drive.google.com/file/d/1LcFlJcyZpKRzPsgB-vM0ceNEuDDzHoZm/view?usp=sharing
https://drive.google.com/file/d/1LcFlJcyZpKRzPsgB-vM0ceNEuDDzHoZm/view?usp=sharing
https://drive.google.com/file/d/1LcFlJcyZpKRzPsgB-vM0ceNEuDDzHoZm/view?usp=sharing
https://drive.google.com/file/d/1LcFlJcyZpKRzPsgB-vM0ceNEuDDzHoZm/view?usp=sharing
https://www.medrxiv.org/content/10.1101/2023.09.01.23294940v1.full.pdf
https://www.medrxiv.org/content/10.1101/2023.09.01.23294940v1.full.pdf
https://www.cell.com/cell-reports-medicine/fulltext/S2666-3791(23)00126-X#%20
https://www.cell.com/cell-reports-medicine/fulltext/S2666-3791(23)00126-X#%20
https://drive.google.com/file/d/1jDpbkRhhFUOH8PHVECK_Y84Lf1x9n-Jt/view?usp=share_link
https://drive.google.com/file/d/1jDpbkRhhFUOH8PHVECK_Y84Lf1x9n-Jt/view?usp=share_link

. Manuscripts

A Machine Learning Approach Enables Quantitative Measurement of Liver
Histology and Disease Monitoring in NASH
Taylor-Weiner et al., Hepatology

2020

Combination therapies including cilofexor and firsocostat for bridging fibrosis and
cirrhosis due to NASH
Loomba et al., Hepatology



https://drive.google.com/file/d/1ci9O8AkyhP_GGnWFpju7s-qYKkjBef77/view?usp=sharing
https://drive.google.com/file/d/1ci9O8AkyhP_GGnWFpju7s-qYKkjBef77/view?usp=sharing
https://drive.google.com/file/d/1xAsoHWvX2bP9zGC1jJdexuW_CzYZMebR/view?usp=share_link
https://drive.google.com/file/d/1xAsoHWvX2bP9zGC1jJdexuW_CzYZMebR/view?usp=share_link

. Oral Presentations

2024

Al/ML-assisted reproduction of traditional pathology: where do we stand?
Beck, NASH Tag

2023

Toward validated platforms and Al-powered digital pathology tools for evaluation
of NASH histology in clinical trials
lyer and Wack, The Liver Forum

Artificial intelligence-powered detection and characterization of fibrosis in liver
histology
Murray, American Society for Investigative Pathology

Analytical and clinical validation of AIM-NASH, a digital pathology tool for
artificial intelligence-based measurement of nonalcoholic steatohepatitis
histology

Harrison et al, EASL International Liver Conference

Artificial intelligence-based assessment of liver pathology in alpha-1 antitrypsin
deficiency

lyer et al, Biomarker and Clinical Drug Development in AAT - Opportunities and
Challenges

2022

Exploratory analyses of NASH histology using CRN scores derived from a multi-
stain machine learning method
Abel et al., AASLD Annual Meeting

2021

Al-based histologic measurement of NASH (AIM-NASH): a drug development tool
for assessing clinical trial endpoints
Carrasco-Zevallos et al., EASL International Liver Conference



. Oral Presentations

Al-based assessment of NASH histology for treatment, monitoring, and risk
stratification
Carrasco-Zevallos et al., FNIH

Al-powered analysis of NASH pathology: integration into NASH clinical

development
Beck et al., NASH Tag

2020

Machine learning enables quantitative assessment of histopathologic sighatures
associated with ALT normalization in chronic hepatitis B patients treated with
tenofovir disoproxil fumarate (TDF)

Shukla et al., AASLD Annual Meeting

Al-powered computational pathology for liver diseases
Carrasco-Zevallos et al., The Liver Forum

Safety and efficacy of combination therapies including cilofexor/firsocostat in
patients with bridging fibrosis and cirrhosis due to NASH: results of the phase 2b
ATLAS trial

Loomba et al., EASL International Liver Conference

2019

Machine learning models accurately interpret liver histology in patients with
nonalcoholic steatohepatitis (NASH)
Pokkalla et al., AASLD Annual Meeting



Artificial intelligence-derived granular histological markers of fibrosis from
hematoxylin and eosin-stained whole slide images associate with non-invasive
tests of fibrosis and prognosis to cirrhosis in patients with metabolic dysfunction-
associated steatohepatitis

Patel et al., EASL International Liver Conference

Artificial intelligence models deployed at scale on hematoxylin and eosin-stained
whole slide images reveal stage-dependent collagen composition in metabolic
dysfunction-associated steatohepatitis

Gerardin et al., EASL International Liver Conference

Artificial Intelligence-based Measurement of Nonalcoholic Steatohepatitis is An
Accurate Tool for Clinical Trial Enrolilment and Endpoint Assessment
Pulaski et al., EASL International Liver Conference

Integrated spatial transcriptomics and machine learning-derived histopathology
measurements in steatotic liver disease unmasks biological heterogeneity of
steatosis

Frigerio et al., EASL International Liver Conference

2023

Artificial Intelligence-based Measurement of NASH Histology (AIM-NASH)
recapitulates primary results from Phase 3 study of resmetirom for treatment of
NASH/MASH with liver fibrosis

lyer et al., AASLD Annual Meeting

Al-based cellular-level characterization of tissue microarchitecture in non-
alcoholic steatohepatitis
Patel et al., AASLD Annual Meeting

Machine learning-enabled collagen detection in H&E-stained tissue enables
concordant manual fibrosis staging in metabolic dysfunction-associated
steatohepatitis (MASH)

Zhang et al., AASLD Annual Meeting



http://qrco.de/bf4u2c
http://qrco.de/bf4u2c
http://qrco.de/bf4u2c
http://qrco.de/bf4u2c
http://qrco.de/bezCkW
http://qrco.de/bezCkW
http://qrco.de/bezCkW
https://qrco.de/bf5Sf9%20Copy
https://qrco.de/bf5Sf9%20Copy
https://qrco.de/bfAyr8
https://qrco.de/bfAyr8
https://qrco.de/bfAyr8
https://drive.google.com/file/d/1Fl_7G-UkEpLdqmPwIjTsiZNIcAxFg608/view?usp=sharing
https://drive.google.com/file/d/1Fl_7G-UkEpLdqmPwIjTsiZNIcAxFg608/view?usp=sharing
https://drive.google.com/file/d/1Fl_7G-UkEpLdqmPwIjTsiZNIcAxFg608/view?usp=sharing
https://drive.google.com/file/d/1Fl_7G-UkEpLdqmPwIjTsiZNIcAxFg608/view?usp=sharing
https://drive.google.com/file/d/1dCduns4JbUP18DmWOAUl-BIefFAyH43c/view?usp=sharing
https://drive.google.com/file/d/1dCduns4JbUP18DmWOAUl-BIefFAyH43c/view?usp=sharing
https://drive.google.com/file/d/1uxYsGgnLiy2B6r0mUuqsbsSzwOU8tEMJ/view?usp=sharing
https://drive.google.com/file/d/1uxYsGgnLiy2B6r0mUuqsbsSzwOU8tEMJ/view?usp=sharing
https://drive.google.com/file/d/1uxYsGgnLiy2B6r0mUuqsbsSzwOU8tEMJ/view?usp=sharing
https://drive.google.com/file/d/1uxYsGgnLiy2B6r0mUuqsbsSzwOU8tEMJ/view?usp=sharing

. Posters

Artificial Intelligence-based Measurement of Non-Alcoholic Steatohepatitis (AIM-
NASH) Improves Individual Pathologists Accuracy and Decreases Inter-
Pathologist Variability in NASH Assessment

Loomba et al., AASLD Annual Meeting

Characterizing the histologic implications of resmetirom-induced liver volume
reduction using artificial intelligence-powered digital pathology
Mistry et al., EASL International Liver Conference

2022

Variability in Liver Biopsy Assessment: Data from the Pegozafermin Phase 1b/2a
Study in Subjects with Non-Alcoholic Steatohepatitis (NASH)
Loomba et al., AASLD Annual Meeting

Steatosis reduction assessed by MRI-PDFF was consistent with ML evaluation in
patients with NASH cirrhosis
Loomba et al., AASLD Annual Meeting

Comparison of the effects of semaglutide on liver histology in patients with non-
alcoholic steatohepatitis cirrhosis between machine learning model assessment
and pathologist evaluation

Loomba et al., AASLD Annual Meeting

Quantitative Multimodal Anisotropy Imaging enables machine learning prediction
of NASH CRN fibrosis stage without manual annotation
Tahir et al., AASLD Annual Meeting

Retrospective Al-based Measurement of NASH Histology (AIM-NASH) Analysis of
Biopsies From Phase 2 Study of Resmetirom Confirms Significant treatment-
induced Changes in Histologic Features of Nonalcoholic Steatohepatitis
Harrison et al., EASL International Liver Conference

Machine learning-enabled continuous scoring of histologic features facilitates
prediction of clinical disease progression in patients with non-alcoholic
steatohepatitis

lyer et al., EASL International Liver Conference



https://drive.google.com/file/d/1ptGk1k33-Zo1nmLQUAro0YfHerrnoT2S/view?usp=sharing
https://drive.google.com/file/d/1ptGk1k33-Zo1nmLQUAro0YfHerrnoT2S/view?usp=sharing
https://drive.google.com/file/d/1ptGk1k33-Zo1nmLQUAro0YfHerrnoT2S/view?usp=sharing
https://drive.google.com/file/d/1OcjlxyV6SQ_gQd1AYrRHz8ZuUOcUrSA5/view?usp=sharing
https://drive.google.com/file/d/1OcjlxyV6SQ_gQd1AYrRHz8ZuUOcUrSA5/view?usp=sharing
https://drive.google.com/file/d/1UdrcCcF6DosSom6kJ3efva5_gawD2z-3/view?usp=sharing
https://drive.google.com/file/d/1UdrcCcF6DosSom6kJ3efva5_gawD2z-3/view?usp=sharing
https://drive.google.com/file/d/1NTeBn9bocD869LEG-5Ef7lZrp0jL1Swv/view?usp=sharing
https://drive.google.com/file/d/1NTeBn9bocD869LEG-5Ef7lZrp0jL1Swv/view?usp=sharing
https://drive.google.com/file/d/1PX6XqEAIJBCl9Pp_i5VpOH090qF9jviz/view?usp=sharing
https://drive.google.com/file/d/1PX6XqEAIJBCl9Pp_i5VpOH090qF9jviz/view?usp=sharing
https://drive.google.com/file/d/1PX6XqEAIJBCl9Pp_i5VpOH090qF9jviz/view?usp=sharing
https://drive.google.com/file/d/1C8EK7LFfd0Nr-begVW3Tcij2jh9HvkZD/view?usp=sharing
https://drive.google.com/file/d/1C8EK7LFfd0Nr-begVW3Tcij2jh9HvkZD/view?usp=sharing
https://drive.google.com/file/d/1_AA9apggYO6xUHyXEAWNNjH-3qtwFKnv/view?usp=sharing
https://drive.google.com/file/d/1_AA9apggYO6xUHyXEAWNNjH-3qtwFKnv/view?usp=sharing
https://drive.google.com/file/d/1_AA9apggYO6xUHyXEAWNNjH-3qtwFKnv/view?usp=sharing
https://drive.google.com/file/d/1_AA9apggYO6xUHyXEAWNNjH-3qtwFKnv/view?usp=sharing
https://drive.google.com/file/d/1cyZvFrvXOyPn7jgJp4vdfnvniwL4tNnu/view?usp=sharing
https://drive.google.com/file/d/1cyZvFrvXOyPn7jgJp4vdfnvniwL4tNnu/view?usp=sharing
https://drive.google.com/file/d/1cyZvFrvXOyPn7jgJp4vdfnvniwL4tNnu/view?usp=sharing

. Posters

Quantitative multimodal anisotropy imaging enables automated fibrosis
assessment of H&E-stained tissue
Zhang et al., EASL International Liver Conference

2021

Comparison of manual vs machine learning approaches to liver biopsy scoring
for NASH and fibrosis: a post hoc analysis of the FALCON 1 study
Shevell et al., AASLD Annual Meeting

Minimizing Variability and Increasing Concordance for NASH Histological Scoring
in NASH Clinical Trials
Sanyal et al., AASLD Annual Meeting

Artificial intelligence-powered digital pathology model supports that fibrosis is
reduced by semaglutide in patients with NASH
Harrison et al., AASLD Annual Meeting

Liver Biopsy Graph Neural Networks for Automated Histologic Scoring using the
NASH CRN System
Wang et al., EASL International Liver Conference

A Deep Learning Approach to Analysis of MRCP Images Predicts Clinical Events
and Progression to Cirrhosis in Patients With Primary Sclerosing Cholangitis
Prakash et al., EASL International Liver Conference

Quantitative Assessment of NASH Pathologies in 152 Baseline H&E Slides from
a Phase 2 trial using PathAl Machine Learning Algorithm
Cable et al., NASH Tag

2020

Machine Learning Based Quantification of Histology Features from Patients
Treated for Chronic Hepatitis B Identifies Features Associated with Viral DNA
Suppression and HBeAg Loss

Shukla et al., AASLD Annual Meeting

Integration of Machine Learning-Based Histopathology and Hepatic
Transcriptomic Data Identifies Genes Associated With Portal Inflammation and



https://drive.google.com/file/d/1baX2u8xEYZ1L4RAqy6w9tSfBFB2QWFyK/view?usp=sharing
https://drive.google.com/file/d/1baX2u8xEYZ1L4RAqy6w9tSfBFB2QWFyK/view?usp=sharing
https://drive.google.com/file/d/1ydSN7zqxdr2X-MyfS2BjIWbBLIuHfbyg/view?usp=sharing
https://drive.google.com/file/d/1ydSN7zqxdr2X-MyfS2BjIWbBLIuHfbyg/view?usp=sharing
https://drive.google.com/file/d/1O4-rMj4MKHLVoiX-j9m2pvVFvVG7uVAs/view?usp=sharing
https://drive.google.com/file/d/1O4-rMj4MKHLVoiX-j9m2pvVFvVG7uVAs/view?usp=sharing
https://drive.google.com/file/d/1ftXDuuFJYHZ9M3NuNQLIwasFD2T7qRlN/view?usp=sharing
https://drive.google.com/file/d/1ftXDuuFJYHZ9M3NuNQLIwasFD2T7qRlN/view?usp=sharing
https://drive.google.com/file/d/1k_lcEwCkfu_yZ3h4ToxVbEdmUpZelP4H/view?usp=sharing
https://drive.google.com/file/d/1k_lcEwCkfu_yZ3h4ToxVbEdmUpZelP4H/view?usp=sharing
https://drive.google.com/file/d/1LOvLwfVhK_1z-xbNSADkaAUnckUn2z5l/view?usp=sharing
https://drive.google.com/file/d/1LOvLwfVhK_1z-xbNSADkaAUnckUn2z5l/view?usp=sharing
https://drive.google.com/file/d/1jx12VjFmRWBf7RFevcNlLklmyTLNkeU-/view?usp=sharing
https://drive.google.com/file/d/1jx12VjFmRWBf7RFevcNlLklmyTLNkeU-/view?usp=sharing
https://drive.google.com/file/d/19BwYjijAmlLvqRL9dbnYrXrmeAUWxRlB/view?usp=sharing
https://drive.google.com/file/d/19BwYjijAmlLvqRL9dbnYrXrmeAUWxRlB/view?usp=sharing
https://drive.google.com/file/d/19BwYjijAmlLvqRL9dbnYrXrmeAUWxRlB/view?usp=sharing
https://drive.google.com/file/d/1heFGoV-Cvh7Hhd1R5n6-B-zVlxzJ4CUP/view?usp=sharing
https://drive.google.com/file/d/1heFGoV-Cvh7Hhd1R5n6-B-zVlxzJ4CUP/view?usp=sharing

. Posters

Ductular Proliferation as Predictors of Disease Progression in Advanced Fibrosis
Due to NASH
Pouryahya et al., AASLD Annual Meeting

Validation of a Machine Learning-Based Approach (DELTA Liver Fibrosis Score)
for the Assessment of Histologic Response in Patients with Advanced Fibrosis
due to NASH

Taylor-Weiner et al., AASLD Annual Meeting

A Machine Learning Model Based on Liver Histology Predicts the Hepatic Venous
Pressure Gradient in Patients With Compensated Cirrhosis Due to Nonalcoholic
Steatohepatitis

Bosch et al., AASLD Annual Meeting

Machine Learning Identifies Histologic Features Associated With Regression of
Cirrhosis in Treatment for Chronic Hepatitis B
Juyal et al., EASL International Liver Conference

Machine Learning Models Accurately Interpret Liver Histology and Are Associated
With Disease Progression in Patients With Primary Sclerosing Cholangitis
Travis et al., EASL International Liver Conference

Machine Learning Models Identify Novel Histologic Features Predictive of Clinical
Disease Progression in Patients With Advanced Fibrosis Due to Nonalcoholic
Steatohepatitis

Pokkalla et al., EASL International Liver Conference

2019

Machine Learning Fibrosis Models Based on Liver Histology Images Accurately
Characterize the Heterogeneity of Cirrhosis Due to Nonalcoholic Steatohepatitis
Younossi et al., AASLD Annual Meeting



https://drive.google.com/file/d/1heFGoV-Cvh7Hhd1R5n6-B-zVlxzJ4CUP/view?usp=sharing
https://drive.google.com/file/d/1heFGoV-Cvh7Hhd1R5n6-B-zVlxzJ4CUP/view?usp=sharing
https://drive.google.com/file/d/1jiC3CA0wOmIwD9d6mh_h391dW1YzvPja/view?usp=sharing
https://drive.google.com/file/d/1jiC3CA0wOmIwD9d6mh_h391dW1YzvPja/view?usp=sharing
https://drive.google.com/file/d/1jiC3CA0wOmIwD9d6mh_h391dW1YzvPja/view?usp=sharing
https://drive.google.com/file/d/10VCmaE3PxX-RJ5lTBF7h3lJ5LX5Pe0sQ/view?usp=sharing
https://drive.google.com/file/d/10VCmaE3PxX-RJ5lTBF7h3lJ5LX5Pe0sQ/view?usp=sharing
https://drive.google.com/file/d/10VCmaE3PxX-RJ5lTBF7h3lJ5LX5Pe0sQ/view?usp=sharing
https://drive.google.com/file/d/1-Neo0Bo951b7PjTlNI1VMOL4r1DgTNpo/view?usp=sharing
https://drive.google.com/file/d/1-Neo0Bo951b7PjTlNI1VMOL4r1DgTNpo/view?usp=sharing
https://drive.google.com/file/d/12rihqcP1_M_2aj_XKypv83fv2LZE7mst/view?usp=sharing
https://drive.google.com/file/d/12rihqcP1_M_2aj_XKypv83fv2LZE7mst/view?usp=sharing
https://drive.google.com/file/d/1voXYYm5LpaBXZEgC4pwiRFW1to9jtORD/view?usp=sharing
https://drive.google.com/file/d/1voXYYm5LpaBXZEgC4pwiRFW1to9jtORD/view?usp=sharing
https://drive.google.com/file/d/1voXYYm5LpaBXZEgC4pwiRFW1to9jtORD/view?usp=sharing
https://drive.google.com/file/d/1QGZ0EbChfNukw-vUA-m1s_YrpIo8Z0hh/view?usp=sharing
https://drive.google.com/file/d/1QGZ0EbChfNukw-vUA-m1s_YrpIo8Z0hh/view?usp=sharing
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