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Over the last few decades, the evolution of liver resection 
has progressed through numerous milestones in peri-
operative management, operative techniques and novel 
technologies that have dramatically improved patient safety 
and outcomes (1). Consequently, such developments have 
enabled surgeons to embark on liver resections of lesions 
in technically challenging locations, whereby extended 
resection or bilovascular reconstruction may be required 
to ensure oncologic clearance. In the context of extended 
resections or resection of lesions from heavily diseased 
livers, concerns remain regarding the adequacy of the 
remnant future liver remnant (FLR) and liver function, 
placing patients at risk of the clinical phenomenon known as 
post-hepatectomy liver failure (PHLF). Although relatively 
uncommon, PHLF has a reported incidence of up to 32% 
in the literature and remains an important cause of post-
hepatectomy morbidity and mortality (2). Presently, several 
definitions have been proposed to describe PHLF, the most 
recent of which was proposed by the International Study 
Group of Liver Surgery (ISGLS). In this definition, PHLF 

was defined as an increased international normalized ratio 
(INR) or hyperbilirubinemia on or after post-operative 
day 5, with further stratification of severity grades (A, 
B or C) based on the extent of clinical management (3). 
While definitions in PHLF assist in providing a common 
diagnostic framework among physicians, establishing 
predictors in PHLF is conceivably more helpful as it allows 
surgeons to have important decision-making details prior to 
planned liver resection. 

In their recent publication, Wang et al. (4) described 
the development of prediction models and risk calculators 
aimed at predicting two different post-hepatectomy 
sequelae: PHLF, defined as ISGLS grade B or C PHLF and 
severe post-operative morbidity, defined by a comprehensive 
complication index (CCI) score (5) of greater than 40. 
These outcomes were intentionally selected to embody the 
full spectrum of complications that may potentially occur 
post-hepatectomy. In this study, statistical models were 
derived utilizing data pooled from a diverse, international 
cohort comprising patients from various eastern and 
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western centres. The dataset was subsequently divided 
into two sets: a training set for which the prediction model 
was derived and a validation dataset for which the model 
was internally validated. Both models demonstrated good 
discrimination and calibration, with an area under the curve 
(AUC) of 0.80 and 0.76 for the PHLF and CCI models, 
respectively, when both pre- and intra-operative variables 
were included. This AUC was 0.78 and 0.71, respectively, 
when only pre-operative variables were included. 

One of the strengths of this manuscript was the rigorous 
statistical methods used for developing the predictive 
models. Pre- and intra-operative variables were incorporated 
by adopting logistic regression models with a lasso penalty. 
From a statistical viewpoint, this approach is particularly 
commendable as it not only enhances the robustness of 
the models by facilitating selective variable inclusion 
and regularisation, but also minimizes the potential for 
overfitting. The evaluation of these models is thorough, 
utilizing both discrimination (AUC) and calibration metrics 
to ensure that the predicted probabilities are reliable and 
that the models exhibit robust discriminative capabilities. 
Additionally, the meticulous handling of missing data 
through advanced imputation techniques substantially 
reinforces the integrity of the models. Finally, the added 
benefit of a large sample size derived from a heterogeneous 
cohort reflects the authors’ endeavour to develop a reliable 
and generalisable model applicable to actual clinical 
practice. 

Despite the strengths of this study, certain limitations 
may challenge the relevance of these models in clinical 
practice. Beyond model discrimination and calibration, one 
of the considerations for a risk calculator is its ease of use. 
The current model comprises 20 working variables, 16 if 
this excludes intra-operative variables. Moreover, a closer 
look at the variables selected for the model reveals that 
several essential determinants of PHLF, such as FLR or 
indocyanine green (ICG) retention, were not available in 
the model, a limitation acknowledged by the authors. In an 
article by Schwarz et al., pre-operative ICG clearance was 
associated with not just liver dysfunction in major but also 
minor hepatectomies (6). Similarly, Kim et al. reported the 
correlation between standardized FLR (sFLR) and ICG 
retention as a predictor of post-operative hepatic function (7).  
The relevance of ICG clearance in PHLF is further 
elaborated in numerous studies establishing the optimal cut-
offs for safe resection, including Maakuchi’s criteria in which 
ICG retention is used to estimate liver functional reserve 
while providing recommendations on the limit of liver 

resection (8). In addition, despite incorporating an Asian 
cohort, the generalizability of this prediction model may 
be less applicable to most Asians. In most western cohorts 
and Japan, hepatitis C is the predominant hepatotropic risk 
factor for liver disease, whereas most of East and Southeast 
Asia is hepatitis B virus (HBV) endemic. In a systematic 
review of the global prevalence of chronic hepatitis B 
infections, countries like China and South Korea have a 
prevalence estimate of 5.49% and 4.36%, respectively (9),  
aligning with the burden of hepatocellular carcinoma 
(HCC) in these regions. The added impact of liver injury 
from peri-operative HBV activation in patients without 
appropriate anti-viral treatment further jeopardizes remnant 
liver function (10) and may contribute to PHLF. As such, 
omitting patients from HBV-endemic areas and certain 
important viral-specific variables may further compromise 
the model’s generalisability. 

As with most studies aimed at developing prediction 
tools, one key concern is the practical application of the 
developed model in clinical environments. One of the 
challenges in prediction studies is the gap between statistical 
modelling and actual clinical utility. To truly bridge this 
gap, the manuscript would benefit significantly from a 
more detailed exposition on the practical translation of 
this statistical model into actionable clinical tools by giving 
specific examples or guidelines on their implementation 
in daily clinical practice and workflows. This would help 
clinicians understand how such models can be applied in 
patient assessment, surgical planning, and risk stratification. 
Moreover, the operationalisation of this model, especially 
the incorporation of intraoperative variables, is inadequately 
addressed, leaving questions on how the model would 
perform in real-time surgical care. For instance, a look at 
the online calculator on Evidencio (https://www.evidencio.
com/home) reveals that omitting information pertaining 
to intraoperative factors can dramatically change the 
probability of PHLF. In another example, adopting an 
open as opposed to a laparoscopic approach increases 
the risk of PHLF; while performing resections with 
vascular resection—an intuitive surrogate for complexity, 
paradoxically reduces the risk of PHLF. This underscores 
some significant challenges when applying statistical 
predictions directly to patient management during 
operations. Moving forward, the clinical applicability of 
such models should be externally validated and rigorously 
tested to provide more precise insights on their predictive 
and clinical applicability before recommendation into 
routine clinical practice. 

https://www.evidencio.com/home
https://www.evidencio.com/home
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