5/21/25, 11:25 AM DDW ePoster Library

CDDDW

Digestive Disease Week”

leislider image
o f X ¥inO

Number: Tu1507
MACHINE LEARNING IMPROVES MORTALITY PREDICTION IN A PROSPECTIVELY ENROLLED WORLDWIDE COHORT OF >7700 PATIENTS HOSPITALIZED WITH
CIRRHOSIS

Society: AGA

Track: Liver Diseases and Transplantation

Author(s) and Affiliation(s):

ASHOK CHOUDHURY?, Qing Xie®, Mark Topazian®, Peter C Hayes?, Aldo Torre®, Hailemichael Desalegn®, Ramazan Idiiman?, Mario R. Alvares Da Silva®, Jacob George®, Florence
Wong'®, BRIAN J. BUSH", Scott Silvey', Shiv Kumar Sarin?, José Luis Pérez Hérnandez!", Dinesh Jothimani'?, Alper Uysal'®, Abdullah Emre Yildirim'4, Jacqueline Cordova-
Gallardo'®, Anand V. Kulkarni'®, Federico Guillermo Villamil'?, Gustavo Pereira'®, Hibat Allah Belimi'®, Nazish Butt20, A C Anand?', Scott Davison?2, Hiang Keat Tan?3, Coskun
Demirtas?4, Amey Sonavane?®, Zhujun Cao28, Paul J. Thuluvath?’, Adebayo Danielle?8, Adam Doyle2?, Dominik Bettinger?, R K Dhiman3', Hai Li32, Yasser Fouad33, Lei Wang34,
Yanyun Zhang®®, Aravinthan Aloysious®®, Helena Katchman3’, Chuanwu Zhu38, Man Su®®, Qunfang Rao*?, Mingqin Lu*', Xinrui Wang*?, Wu Liyang*?, Akash Shukla**, Yu Jun
Wong?*, Liana Mondlane*8, Francisco A. Felix Tellez*9, Elizabeth C. Verna*’, Rajender Reddy*8, Wai-Kay Seto®, Leroy R. Thacker!, Patrick S. Kamath®°, Jasmohan S. Bajaj’

1. Virginia Commonwealth University and McGuire Veterans Affairs Medical Center, Richmond, VA, United States. 2. Institute of Liver and Biliary Sciences, New Delhi, Delhi, India. 3.
University of Edinburgh, Edinburgh, UK, Edinburgh, United Kingdom. 4. St Paul’s Hospital, Millenium Medical College, Addis Ababa, Ethiopia, Ethiopia, Ethiopia. 5. Instituto Nacional
de Ciencias Médicas y Nutricién Salvador Zubiran, Mexico City, Mexico, Mexico, American Samoa. 6. Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai,
China, Sanghai, China. 7. Ankara University School of Medicine, Ankara, Turkey, Ankara, Turkey. 8. Hospital de Clinicas de Porto Alegre, Universidade Federal do Rio Grande do
Sul, Porto Alegre, Brazil, Alegre, Brazil. 9. Storr Liver Centre, The Westmead Institute for Medical Research and Westmead Hospital, University of Sydney, Sydney, Australia, Sydney,
ACT, Australia. 10. University of Toronto, Toronto, Canada, Toronto, ON, Canada. 11. Hospital General de Mexico Dr Eduardo Liceaga, Ciudad de Mexico, Ciudad de Mexico,
Mexico. 12. Dr. Rela Institute and Medical Centre, Chennai, Chennai, India. 13. Ege University School of Medicine, Izmir, Izmir, Turkey. 14. Gaziantep University School of Medicine,
Gaziantep, Gaziantep, Turkey. 15. Hepatology, Hospital General Dr. Manuel Gea Gonzlez, Mexico City, Mexico, Mexico. 16. Asian institute of Gastroenterology, Hyderabad,
Hyderabad, India. 17. Hospital El Cruce, Buenos Aires, Argentina. 18. Hospital Federal de Bonsucesso, Bonsucesso, Brazil. 19. Mustapha Bacha University Hospital, Algiers, Algiers,
Algeria. 20. National Medical Centre Karachi, Karachi, Pakistan. 21. KIMS, Bhubaneswar, Odisha, Odisha, India. 22. Liverpool Hospital, Liverpool, NSW, Australia. 23. Singapore
General Hospital, Singapore, Singapore. 24. Marmara Universitesi, Istanbul, Istanbul, Turkey. 25. Apollo clinic, Navi Mumbai, Maharashtra, India. 26. Ruijin Hospital, Shanghai Jiao
Tong University School of Medicine, Shanghai, China, Shanghai, China. 27. Mercy Medical Center, Baltimore, MD, United States. 28. UCL Hepatology, Royal Free Hospital, London,
United Kingdom. 29. University of Rochester Medical Center Department of Medicine, Rochester, NY, United States. 30. University Medical Centre Freiburg, Freiburg, Germany. 31.
PGI Lucknow, Lucknow, India. 32. School of Medicine, Ren Ji Hospital, Shanghai Jiao Tong University, Shanghai, China. 33. Minia University, Egypt, Egypt, Egypt. 34. Second
Hospital of Shandong University Department of Ophthalmology, Jinan, China. 35. Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine Department of
Gastroenterology, Shanghai, China. 36. University of Nottingham, Nottingham, United Kingdom. 37. Tel Aviv University, Tel Aviv, Tel Aviv, Israel. 38. Third People's Hospital of
Taiyuan, Taiyuan, Shanxi, China. 39. The First Affiliated Hospital of Guangxi Medical University, Nanning, Guangxi, China. 40. The First Affiliated Hospital of Nanchang University,
Nanchang, Jiangxi, China. 41. The First Affiliated Hospital of Wenzhou Medical University, Wenzhou, Zhejiang, China. 42. The First Hospital of Jilin University, Changchun, Jilin,
China. 43. The first people's hospital of LanZhou, Lanzhou, China. 44. KEM hospital, Mumbai, Mumbai, India. 45. Department of Gastroenterology & Hepatology, Changi General
Hospital, Singapore, Changi, Singapore. 46. Hospital Central de Maputo, Maputo, Mozambique. 47. Columbia University Medical Center, Columbia, Colombia. 48. University of
Pennsylvania, Philadelphia, PA, United States. 49. Hospital Civil de Guadalajara, Guadalajara, Jalisco, Mexico. 50. Mayo Foundation for Medical Education and Research,
Rochester, MN, United States. 51. The University of Hong Kong Li Ka Shing Faculty of Medicine, Hong Kong, Hong Kong.

Accurate prediction of outcomes in hospitalized patients with cirrhosis across the world is important to improve outcomes. Machine learning (ML) techniques could improve prediction
and need to be evaluated in a global cohort. Aim: Determine ML techniques to predict inpatient and 30-day mortality in a prospective inpatient cirrhosis cohort.

Methods: CLEARED consortium consists of prospectively enrolled inpatients with cirrhosis admitted non-electively around the world. Cirrhosis details and history, demographics,
inpatient course and medications, and 30-day post-discharge death are recorded. Using World Bank classifications, we divided centers into high income (HIC), upper-middle (UMIC)
& low/low-middle income countries (LMICs). Two outcomes were assessed: inpatient and 30-day mortality excluding those who underwent LT.

Machine-Learning Analysis Four classification algorithms were examined and compared, these included logistic regression, LASSO, Random Forest (RFA), and Extreme Gradient
Boosting (XGBoost). Full dataset was split randomly 75/25 for training and testing each model. We calculated the ten-fold cross-validated AUC within the training set and evaluated
each model on the test set and compared to traditional logistic regression (LR). Test-set performance was compared, and the best model was selected based on AUC. Within the
best-performing model for each outcome, the top-15 variables were obtained.

Results:

7,733 patients were included from 127 centers and 34 countries (age 56.2A+13.4, 64.2% male, 41.9% alcohol etiology, Fig 1A/B). Among those not lost to follow-up, 11.1% of
patients died in-hospital and 14.0% of patients died at 30-days.

Machine-Learning Analysis RFAs performed the best for both outcomes.

Inpatient mortality: High AUC for inpatient mortality (AUC: 0.818, 5.0-point gain over traditional LR) was seen with RFA (Fig 2A). Admission for AKI, HE, high MELD-Na/WBC and not
being in high income country were variables associated with death while higher age, albumin, and hemoglobin and being in a high-income country were protective (Fig 2B).
30-day_mortality AUC with RFA was the best ( 0.938, 2.0-point gain over LR, Fig 2C). For inpatient mortality, top-importance variables included admission labs, reason for admission,
and income level of the facility. For 30-day mortality, top variables included ICU procedures/outcomes such as vasopressor use and sepsis, AKI history, organ failures, and admission
labs, while again admission hemoglobin, albumin & high income facility was protective (Fig 2D).

Conclusion: Machine learning using Random forest analysis in >7000 patient inpatient global cohort of hospitalized patients with cirrhosis showed superiority over traditional logistic

regression for prediction of inpatient and 30-day post-discharge mortality.
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