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We would like to congratulate Innes et al. for their study assessing the usefulness of
established risk scores as a predictor of development of liver cirrhosis-related
complications.1 Because of their everyday relevance, the study also raises several
questions. While development of liver cirrhosis-related complications constitutes an
indisputable hard end-point, the occurrence of liver-related death as a primary cause
of death should also be considered. Given that UK Biobank (UKB) is linked to national
death registries, the survival status and the causes of death are readily available. In
our dataset (Total N = 502,511 exclusion criteria: non-European or unknown ethnicity,
liver transplantation before study beginning, diagnosis of viral hepatitis C and B
(ICD10: B16-B19), or self-reported risky alcohol consumption (>60 g/>40 g alcohol/d
for men/women, missing values in age at baseline, sex, vital status, follow-up time, and
variables to calculate APRI, FIB-4, CIRRUS, ALBI-FIB4, ALBI, PALBI, and NAR
scores), this information was retrieved for 391,631 participants with a median followup period of 11.3 (IQR 10.6; 12.0) years until September 2022. All analyses were done
using R version 4.1.3 with packages tidyverse, survival, survminer, and
riskRegression. This study was approved by the UKB under application number 47527.
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During this period of time, 782 liver-related deaths were recorded and this event was
approximately half as common than occurrence of liver cirrhosis-related complications
observed by Innes et al. When considering liver-related death as a time-to-event
variable, CIRRUS score constituted a reasonable predictor while APRI and FIB-4
scores performed less well (Figure 1A: time-dependent AUROC based on age/sex
adjusted Cox models). The better short-term performance of CIRRUS as well as ALBI
score is not surprising since they recognize advanced liver disease while APRI and
FIB-4 are used to stratify liver fibrosis in general and lack liver synthesis parameters.1–

Jo

Given that both emergence of liver cirrhosis-related complications and liver death
constituted very rare events in the UKB, we evaluated the usefulness of available
scores for the routine patient triage. For this, we studied three different scenarios, i.e.,
selection of 20%, 10% and 5% of participants with the highest values to determine,
how many liver-related deaths would remain undetected when these triage algorithms
would be employed. We separately assessed the whole dataset (Figure 1B) and a
subset of subjects in whom 10-year follow-up data were available (Figure 1C). Notably,
both analyses yielded nearly identical results. In all tested scenarios, APRI score4
recognized the highest number of subjects, who suffered a liver-related death. At the
20% selection level, APRI and FIB-45 performed similarly and detected 60.4%, and
59.2% respectively of participants who developed liver-related death during the followup period, while the remaining scores were inferior. At the 10 and 5% levels, APRI was
superior to the others but recognized only 45.0-51.7% of the subjects we sought to
identify. Collectively, our analyses confirm the data from Innes et al. suggesting that
APRI, FIB-4 and CIRRUS are the best predictors in the routine setting, but their
usefulness depends on the exact aim. More importantly, in the UK Biobank, none of
these scores were useful for everyday hepatologic triage of the participants. In line with
our data, SEAL program employed a combination of elevated AST/ALT levels and
APRI to identify cirrhotics in the routine care but reported only a moderately higher

increase in detection rates.6 These data clearly indicate that further studies are needed
to enable the detection of liver-sick patients in the routine care. Needless to say, the
performed analysis has several important caveats. UKB is skewed towards White,
high-income individuals7 and the ICD-10 codes that were used for assessment of liver
related death carry a risk of misclassification.
Figures
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Figure 1: Liver-related death screening capabilities of different scores in the
population-based UKB.
A) Time-dependent Area under the curve (AUROC) with 95% confidence interval
per score on age/sex adjusted Cox models
B) Death within follow-up time stratified by score and by percentile of risk
C) 10-year death within follow-up time stratified by score and by percentile of risk
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Abbreviations: UKB, UK Biobank; APRI, AST-to-platelet-ratio; Fib-4, Fibrosis-4Index;
CIRRUS, CIRRhosis Using Standard tests; ALBI-FIB-4, albumin-bilirubin fibrosis-4
index; ALBI, Albumin-Bilirubin score; PALBI, Platelets- Albumin-Bilirubin score; NAR,
neutrophil-to-albumin ratio.
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