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We thank Drs. Ridola and Riggio for their interest in our study on the risk of hepatic 

encephalopathy (HE) in a population-based cohort of American veterans.
1
 In their letter, Drs. 

Ridola and Riggio raised several interesting points. First, they requested that we apply competing 

risk analysis to our dataset. We have redone the analyses using competing-risks regression based 

on Fine and Gray’s proportional subhazards model (Table). The statistical significance of final 

model selections are no different and effect estimates are largely unchanged.  

We also agree with Ridola and Riggio that the presence of minimal HE is predictive of 

incident overt HE.
2
 However, minimal HE is not routinely evaluated in clinical practice. Further, 

studies of minimal HE diagnostics, such as the Animal Naming Test (ANT),
3
 uniformly 

excluded patients with psychiatric disorders, alcohol misuse in the previous 6 months, any 

psychoactive medication, and heart, respiratory, or renal failure. These comorbidities 

characterize roughly half of our cohort. The optimal cutoffs as well as their performance in real-

world patients requires future study. To effectively risk-stratify real-world patients in an 

intention-to-screen fashion, future study of multimodal approaches including our risk-score and 

other modalities including the EncephalApp and the ANT are indicated. 

Ridola and Riggio raised three additional issues that deserve clarification. First, 

validation - we performed an internal validation using a bootstrapping method. Second, we 

excluded patients with a history of overt HE at baseline. Our goal was to predict incident overt 

HE and not recurrent HE as - patients with history of overt HE are known to be at high risk of 

recurrent HE. .. Third, albumin levels can vary and are subject to confounding by malnutrition 

and ascites. We agree. However,  both malnutrition (associated with sarcopenia or zinc 

deficiency) and ascites (an indicator of severe portal hypertension) are also expected to be 

associated with the risk of HE.  
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Table: Similar results obtained with Original Cox Regression and Competing Risk 

Analysis  

Model Parameter Original Cox 

Regression 

Competing-

Risk 

Regression 

Baseline model Albumin 0.54 (0.49-0.60) 0.71 (0.64-0.78) 

Bilirubin 1.07 (1.05-1.09) 1.05 (1.03-1.08) 

Beta-blocker 1.27 (1.04-1.55) 1.26 (1.02-1.55) 

Statin 0.75 (0.61-0.90) 0.72 (0.58-0.87) 

Longitudinal 

model 

Albumin 0.42 (0.38-0.46)  0.59 (0.54-0.66) 

Bilirubin 1.11 (1.09-1.13) 1.07 (1.04-1.11) 

Beta-blocker 1.51 (1.28-1.77) 1.68 (1.39-2.02) 

Statin 0.79 (0.65-0.96)     0.75 (0.61-0.91) 

Baseline models only include variables as assessed at study enrollment whereas longitudinal 

models update inputs as the values change. In the new competing-risk regression, the 

significance of the final parameters is unchanged and effect size estimates, if different, have not 

changed in clinically meaningful ways. 

  

Page 3 of 4

Hepatology

Hepatology

This article is protected by copyright. All rights reserved.



A
ut

ho
r M

an
us

cr
ip

t

4 

 

References 

1. Tapper EB, Parikh N, Sengupta N, et al. A Risk Score to Predict the Development of Hepatic 

Encephalopathy in a Population‐Based Cohort of Patients with Cirrhosis. Hepatology 2017. 

2. Patidar KR, Thacker LR, Wade JB, et al. Covert hepatic encephalopathy is independently 

associated with poor survival and increased risk of hospitalization. The American journal of 

gastroenterology 2014;109:1757. 

3. Campagna F, Montagnese S, Ridola L, et al. The animal naming test: An easy tool for the 

assessment of hepatic encephalopathy. Hepatology 2017. 

 

Page 4 of 4

Hepatology

Hepatology

This article is protected by copyright. All rights reserved.


