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Studies related to the prediction of post-hepatectomy liver
failure (PHLF) have seen a surge in recent literature. A
PubMed search using the terms ((“pred*” OR “nomogra*”
OR “model*”) AND (“mortality” OR “liver failure”
OR “PHLEF”) AND (“hepatect*” OR “liver resect*”))
revealed 29 relevant studies on PHLF prediction between
January 2020 and November 2023, with 20 adhering to
grade B/C International Study Group of Liver Surgery
(ISGLS) definitions (7able 1). These studies are primarily
enrolling patients with hepatocellular carcinoma (HCC).
This underscores the growing interest in applying such
predictive scores in routine clinical practice. However, the
extent to which these predictive models can be effectively
implemented in clinical settings remains unclear (21,22).
Indeed, all studies are retrospective, and only a limited
number underwent external validation. It is crucial to
recognize that these scores predominantly emerge within
surgical cohorts, where patients underwent prior meticulous
selection, leading to tailored surgical strategies and the
exclusion of specific candidates (21).

The study conducted by Santol ez /. (23) introduces a
novel predictive model using logistic regression to estimate
the risk of PHLF based on the ISGLS grade B/C definition.
The uniqueness of this model lies in the incorporation

of the sum of aspartate aminotransferase (AST) to platelet
ratio index (APRI) + albumin-bilirubin score (ALBI) as a
composite variable, purported to comprehensively reflect
liver functional reserve and parenchymal changes across
various clinical scenarios [including fibrosis/cirrhosis/
metabolic dysfunction-associated liver disease (MASLD)
and chemotherapy-associated liver injury (CALI)/sinusoidal
obstruction syndrome (SOS)] (24,25). This composite
variable with sex, age, tumor type, and the extent of
hepatectomy are integrated into the newly developed
predictive model. The model undergoes training on the
National Surgical Quality Improvement Program (NSQIP)
database, comprising over 12,000 patients undergoing liver
resection, and validation in an international multicenter
cohort involving 10 institutions and 2,525 patients. The
study demonstrates validated discriminatory performance
with an area under the curve (AUC) of 0.74. It is a well-
conducted study with noticeable strengths; it proposes a
simple, objective, non-invasive tool to refine PHLF risk
assessment trained in a large cohort of patients using
already implemented tools (APRI and ALBI). The score
underwent external validation with substantial statistical
power, and its discriminatory performances were conserved
in the validation cohort. It incorporates an online tool
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Table 1 (continued)

AUROC (95%
confidence interval)

Parameters included in the predictor

No. events (ISGLS grade
B/C PHLF) (%)"

No. of
patients’

Population

Country

Study

0.894

21 (32%) sFLR, ALT, PT

65

Major hepatectomy

Japan

Maehira et al. '(18),

2023

0.845 (0.654-1.000)

59 (26.5%) + C-P score, sFLR, liver stiffness (elastometry),
CSPH

223+43

China HCC

Long et al. *(19), 2023

7 (16%)

0.82 (0.72-0.91)

Radiomics from MRI, ICG-R15, ALBI

65 (24%)

276

China HCC

Li et al. (20), 2023

T, where applicable, numbers of patients/events are reported as follows: training cohort (including internal validation when appropriate) + external validation cohort; *,

studies including external validation; %, considering ISGLS grade C PHLF only; 7, no internal or external validation. ALBI score = [log10 bilirubin (umol/L) x 0.66] + [albumin (g/L)

(maximal

age (years) x AST (U/L)/[platelet count (10%/L) x ALT"? (U/L)]. TBS?

diameter)® + (number of lesions)®. PHLF, post-hepatectomy liver failure; ISGLS, International Study Group of Liver Surgery; AUROC, area under the receiver operating

characteristic; HCC, hepatocellular carcinoma; ALBI, albumin-bilirubin score; PLT, platelets; Alb, albumin; sFLR, estimation of the future liver remaining; HBV, hepatitis B

[AST (U/L)/upper limit of normal (U/L)] x 100/platelet count (10%/L). FIB-4

x (~0.0852)]. APRI

virus; T-Bil, total bilirubin; PreAlb, prealbumin; AST, aspartate aminotransferase; PT, prothrombin time; NSQIP, National Surgical Quality Improvement Program; APRI, AST
to platelet ratio index; BMI, body mass index; INR, international normalized ratio; GGT, gamma glutamy! transpeptidase; CSPH, clinically significant portal hypertension;

FIB-4, fibrosis-4 score; AFP, alpha-fetoprotein; MRI, magnetic resonance imaging; CT, computed tomography; MELD, model for end-stage liver disease; CCl, Charlson
comorbidity index; TBS, tumor burden score; ALT, alanine aminotransferase; HCV, hepatitis C virus; C-P score, Child-Pugh score; ICG-R15, indocyanine green retention

after 15 minutes.
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(TELLAPRIALBI) to facilitate its application in routine
practice. This study also reinforces the relevance of
combining multiple biomarkers to capture the multifaceted
mechanisms of liver functional recovery following liver
resection (21).

Despite these unquestionable strengths, this study
illustrates the methodological issues that predictive models
raise. The first point is the clinical representativeness of
included populations that directly impact the generalization
of the results. The potential selection and information bias
related to registries such as the NSQIP database become
apparent when the data are compared with the validation
cohort. Concerns arise as the low APRI + ALBI score (median
=-4.17), low overall morbidity (17.7%), and grade B/C
PHLF rates (2.6% of cases, constituting 59% of all PHLF
patients) suggest a low-risk profile of patients undergoing
minor resections (61.2%), frequently for colorectal metastasis
(43.4%)—patients less likely to pose a risk of PHLF in
routine practice. In contrast, the validation cohort displays
expected results in a cohort at risk of PHLF with a 5.1%
mortality rate and 11.6% grade B/C PHLF against a median
APRI + ALBI of -2.29. However, the absence of histological
data restrains the interpretability of the results. Of note, even
in the validation cohort, the rate of HCC patients remains
low, and only 6.9% of the 620 patients in the validation
cohort with data on histology had severe fibrosis; thus,
generalization to patients with underlying liver diseases who
represent a group of high risk of PHLE, is uncertain.

A second matter of discussion lies in the construction
of predictive models. Santol er 4. (23) used the sum of
APRI + ALBI, but to what extent it is best to collapse
these two tests remains to be determined. APRI + ALBI
alone performs poorly in the NSQIP cohort (AUC =0.698,
pseudo-R’=0.044); one could argue that including ALBI
and APRI separately in a model would capture better
performances. Other limitations stem from the lack of
granularity in NSQIP data, exposing it to a high risk of
unobserved heterogeneity—particularly critical when
considering the scarcity and likely multifactorial nature of
PHLE. The model’s variables semi-automatedly selected are
likely to incompletely apprehend the whole clinical picture,
including comorbidities, underlying liver disease, volume
optimization strategies, future remnant liver volume, type
of surgical approach, tumor size, and number, etc. Model
specifications are questionable (i.e., handling of missing
data, high Akaike information criteria, wide confidence
intervals, etc.), which could explain curious associations
such as patients with benign lesions being associated with
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markedly increased risk of PHLF compared to colorectal
liver metastasis (CRLM) patients (26).

A consequence of the previous point is the models’
performance and clinical applicability—the score’s
discriminatory performance (AUC) reported by Santol
et al. (23) could be qualified as acceptable. Still, uncertainties
arise concerning its calibration in the validation cohort (it
is unclear in which population the Brier score has been
calculated, and no calibration curve is available) (27).
Discrepancies between observed and predicted probabilities
for APRI + ALBI alone are substantial, mainly when the
predicted risk falls below 10% while the observed PHLF rate
exceeds 35-40%, even in major hepatectomies. Most patients
are comprised within the 4th to 7th deciles of the score,
predicting a slight variation in PHLF probabilities (2.5%
to 6.5%). Such discrepancies substantially limit the score’s
applicability, notably through TELLAPRIALBI. While the
latter is an elegant tool, questions arise regarding the threshold
for a tolerable risk (and accepted degree of misclassification)
that would warrant proceeding with liver resection and how
this risk would translate into clinical reality (22).

Predictive scores for PHLF show promise in enhancing
perioperative assessment within specific contexts (i.e.,
already selected patients), and the study by Santol et a/. (23)
is no exception. Biases depend on patient selection, model
construction, and validation. Prospective evaluations of
existing scores are necessary to validate their use as alternatives
to reference methods in refining surgical indications.
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