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ABSTRACT

Objective Hospital admissions for advanced chronic
liver disease (ACLD) are associated with increased
mortality, disability, a decline in quality of life and
significant economic costs. Being admitted to the hospital
usually indicates a triggering event that disrupted a
previously stable condition, leading to decompensation

or complications of ACLD. The most acute and severe
manifestation of this imbalance is acute-on-chronic liver
failure (ACLF), a syndrome representing a critical juncture.
Reliable prognostic stratification of patients admitted with
ACLF could facilitate the systematic delivery of tailored
care, ranging from palliative care to intensive interventions
like extracorporeal liver support devices and prioritised
liver transplantation. Disease-specific prognostic tools,
such as the Model for End-Stage Liver Disease score, are
effective but have limitations, particularly in reflecting a
patient’s potential for recovery. The concept of the body’s
functional reserve in the context of ACLD/ACLF is gaining
attention, with the Liver Frailty Index (LFI) potentially
emerging as a recommended diagnostic tool.

Methods Patients were selected from our cirrhosis
registry (RH7). The LFl serves as an indicator of the
patient’s prognosis. The LFI measurement takes place at
two time intervals: on the patient’s admission and after

7 days of hospitalisation.

Results Our RH7 registry included 154 patients (15.1%)
who were diagnosed with ACLF. The primary cause of the
underlying ACLD was alcohol-associated liver disease in
the majority (79.8%) of cases. The mean value of LFl at
admission was 4.50 (= 0.94). When patients with liver
cirrhosis were categorised into three subgroups based

on the LFl on day 7, survival exhibited a statistically
significant decrease (p<0.05) across all three ACLF grades.
This decline in survival was observed from the ‘improved
LFI’ cohort, through the ‘stable LFI’ group, to the ‘worsened
LFI’ group.

Conclusion The impact of day 7 LFI on the survival of
patients with ACLF is notable. Nevertheless, it does not
markedly enhance the predictive capability of the LFI
assessed on admission. Consequently, the initial LFI on
day 1 continues to be the most valuable and commonly

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The study used a large, prospectively maintained
national registry of patients with advanced chronic
liver disease.

= Liver Frailty Index was assessed using a stan-
dardised and validated index at two defined time
points during hospitalisation.

= Patients were enrolled based on strict inclusion and
exclusion criteria, enhancing internal validity.

= All diagnoses and clinical classifications were per-
formed using standardised protocols and validated
scoring systems.

= The single-centre design may limit the generalis-
ability of findings to broader populations or different
healthcare settings.

used instrument for promptly recognising individuals with
ACLF.

INTRODUCTION

Advanced chronic liver disease (ACLD),
preferred over ‘cirrhosis’, refers to struc-
tural and functional liver changes caused by
inflammation, necrosis, fibrosis and vascular
disruption, leading to portal hypertension
and reduced liver function.'” Chronic liver
disease is a disease with an increased risk of
mortality, reduced quality of life, increased
disability and a significant economic impact.’
Liver cirrhosis is a significant problem in
Slovakia compared with all countries in the
world." As ACLD progresses, the availability
of lifesaving conservative treatment options
decreases. In cases of end-stage liver disease
(ESLD), liver transplantation (LT) may be
the only remaining alternative.” ® During the
transition from ACLD to ESLD, many patients
eligible for liver transplant may become too
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frail or lack the reserves needed to benefit, making them
too sick for the procedure.” The transition from ACLD
to ESLD can be suddenly disrupted by acute events (trig-
gers like infection or bleeding), leading to a complex
syndrome called acute-on-chronic liver failure (ACLF) o
This event significantly raises the risk of mortality within
a matter of weeks."” Prognostic stratification is key in
managing chronic and ACLF. It should assess liver func-
tion, recovery potential, mental state, health literacy, will
to live and social factors. Based on this, patients fall into
three groups: (1) terminal liver failure with recovery
potential, (2) recovery possible for both liver and body or
(3) no recovery potential. Treatment options align as liver
transplant, intensive care or palliative care. Liver-specific
prognostic systems like the Child-Pugh score (CPS), the
Model for ESLD (MELD) and the liver-modified Sequen-
tial Organ Failure Assessment (SOFA) score for ACLF
focus primarily on liverrelated prognosis. This focus on
the liver has led hepatology to explore additional prog-
nostic tools aimed at assessing the functional reserve of
the whole body beyond the liver."*"7

Frailty, reflecting the body’s functional reserve, orig-
inated in geriatrics but has proven valuable in hepa-
tology. It enhances understanding of ACLD, allows
personalised prognostic stratification and reveals new
therapeutic targets.'®*' This condition stems from the
cumulative impact of impairments across multiple phys-
iological systems over time.***° Frailty examination is
widely used in medicine in the elderly and can be charac-
terised as a clinical state of reduced physiological reserve
and increased vulnerability to external stressors.”! 7 In
patients with cirrhosis, frailty manifests as a diminished
physical capacity.”™ Frailty is the ultimate manifesta-
tion of chronic malnutrition and loss of muscle mass.
Frailty can be measured using several cognitive and
physical tests.” Loss of muscle mass (sarcopenia) is
among the basic components of frailty in patients with
liver cirrhosis.”®*” Sarcopenia is traditionally defined as
a|biological process of ageing.” Sarcopenia, frailty and
cirrhosis are closely linked and strongly affect outcomes
in chronic liver disease, making their understanding
Key to effective management.” The Liver Frailty Index
(LFI) is the key marker of frailty in cirrhosis, assessing
functional status. It predicts outcomes like longer
hospital stays post-transplant, infections and poor
healing.

The current literature does not include enough infor-
mation on whether improving frailty during hospital-
isation will lead to improved patient prognosis. The
primary objectives of this study were to assess the LFI
in patients with ACLF and investigate if significant
differences in LFI exist: (a) across different grades of
ACLF, (b) between ACLD and ACLF and (2) to eval-
uate whether dual measurements of LFI offer superior
mortality prediction compared with a single measure-
ment taken at admission.

MATERIALS AND METHODS

Patients were enrolled in the registry known as RH7, a
registration system in Slovakia for all consenting adult
patients hospitalised with ACLD/decompensated ACLD.
Established in 2014, the RH7 registry is used by the
Department of Hepatology, Gastroenterology, and Trans-
plantation at the II. Internal Clinic of the Slovak Medical
University (HEGITO). For this study, new patients in RH7
without contraindications to LT were chosen. Participa-
tion required patients to provide their agreement and
sign an informed consent. The study included only active
patients registered in RH7 who had signed the informed
consent. The study excluded patients with malignancies,
except for those with hepatocellular carcinoma who were
within the Milan criteria; patients with acute or chronic
failure of extrahepatic organs, except for those with
ACLF; patients who withdrew their informed consent;
and patients from whom we could not collect the required
recorded variables during the l-year follow-up period.
Demographic, clinical, anthropometric and laboratory
parameters were collected to determine the aetiology
and stage of ACLD and ACLF. This included assessing the
presence of frailty using the LFI and tracking outcomes at
28 days and 90 days, as well as at 1 year (table 1).

The study protocol (NCT04767945) was in accordance
with the ethical guidelines of the Declaration of Helsinki.
Ethical approval was given by the ethics committee of
the Roosevelt Hospital in Banska Bystrica under number
15072. None of the patients were institutionalised.
Patients and members of the public were not involved in
the design, conduct, reporting or dissemination plans of
this research.

The sample

The primary cohort comprised patients with ACLD who
were admitted to the HEGITO Liver and Transplant
Unit at the F.D. Roosevelt Teaching Hospital in Banska
Bystrica, Slovakia. At the start of the study, the register
RH?7 database included 1023 patients, of whom 154 had
ACLF and 869 did not. The presence of ACLF, along
with its severity grades 1-2-3, was meticulously verified
according to the study protocol by one investigator. The
underlying causes of liver disease were classified into
several categories: alcohol-associated liver disease (ALD),
metabolic dysfunction-associated steatotic liver disease,
autoimmune/cholestatic syndromes, including autoim-
mune hepatitis, primary biliary cholangitis and primary
sclerosing cholangitis, viral hepatitis (chronic hepatitis
C and chronic hepatitis B) and others (such as crypto-
genic causes, alpha-l-antitrypsin deficiency, Wilson’s
disease, haemochromatosis, etc). The diagnosis of ACLD
was based on a set of standard criteria, incorporating
clinical signs (such as variceal bleeding, cirrhotic ascites
and hepatic encephalopathy), laboratory tests (Fibrosis-4,
MELD, CPSs), imaging studies (upper Gastrointestinal
endoscopy, abdominal ultrasound, transient elastography,
CT, and MRI including elastography), liver biopsy and
hepatic venous pressure gradient measurement. For all
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patients experiencing acute decompensation of ACLD,
the ACLF status was evaluated using an online calculator
provided by the EF-CLIF consortium.

ACLF status was evaluated using an online calculator
provided by the EF-CLIF consortium. Detailed baseline
characteristics are presented in table 1.

Liver Frailty Index

During hospitalisation, all patients underwent physical
frailty testing using the LFI. LFI stands out in our liver
and transplant registries as a diagnostic tool from the
recommended array. The LFI assessment was performed
by an experienced examiner at the beginning of hospi-
talisation and after 7days. The examiner was blinded to
the patient’s ACLF grade. Both the initial and follow-up
assessments were conducted by the same person. The
prognostic significance of the LFI is evidenced by its
agsociation with a range of outcomes, including reduced
quality of life, depression, extended hospital stays, higher
likelihood of being removed from the LT waiting list,
infections, increased mortality rates before and after LT
and higher costs, among others.*"™**

The LFI consists of three functional tests of physical
performance, namely: (a) grip strength, the average of
three measurements, while the patient’s dominant limb
is tested; (b) chair stand test, the time required for the
patient to stand up and sit down five times from chairs;
and (c) balance test, the part that the patient can stay in
three positions (feet placed side to side, semitandem and
tandem) is measured, while the maximum time is 10s.% *2

LFIwas calculated using a calculator available at http://
liyerfrailtyindex.ucsf.edu. LFI was measured in two time
periods at patient admission and after 7 days of hospital-
Isation using:

(- 0.330 x gender-adjusted grip strength) + (- 2.529
x! number of chair stands per second) + (- 0.040 x
balance time) + 6

Patients were classified into three groups based on their
LFI scores: robust, if their index is below 3.2, prefrail, if
1t falls between 3.2 and 4.5 and frail if it exceeds 4.5. The
Delta D7 LFI, representing the change in LFI between two
time points, was calculated as follows: Delta D7 LFI=LFI at
day 1 minus LFI at day 7. An improvement in frailty status
was indicated by a Delta D7 LFI >+0.1, while a decline in
frailty was defined by a Delta D7 LFI <-0.1. Delta D7 LFI
results ranging between -0.1 and +0.1 were classified as
‘no change’.

The Model of ESLD Score

The current LT allocation system is based on the MELD
score. The MELD score is a validated metric that predicts
survival on the waiting list. The MELD score consists of
serum bilirubin, creatinine, international normalised
ratio, sodium and albumin. The MELD score is commonly
used in liver transplant allocation systems to prioritise
patients on the waiting list based on the severity of their
liver disease. Higher MELD scores indicate a greater risk

of mortality without a transplant and are associated with
higher priority for receiving a donor liver.**

Acute chronic liver failure

ACLF is a clinical syndrome characterised by the sudden
deterioration of liver function in individuals who already
have chronic liver disease. ACLF typically involves the
development of severe complications and organ failure,
often requiring intensive medical attention. This condi-
tion is associated with a high mortality rate and represents
a critical stage in the progression of liver disease. Patients
with ACLF may experience symptoms such as jaundice,
hepatic encephalopathy, coagulopathy and circulatory
dysfunction.z}‘f’_47 The grading of ACLF is based on the liver-
adjusted SOFA system, which is nowadays fully automated
and available as a calculator on the internet (http://www.
ef-clif.com). Roughly, ACLF grade 1 represents one failing
organ/system, while ACLF 3 represents three or more;
an upgrade of subclassification of ACLF is underway. The
90-day mortality rates for ACLF 1, 2 and 3 are 40.7%,
52.8% and 79.1%, respectively.'”

Grade 1 (ACLF-1)

This describes the initial phase of ACLF characterised by
a comparatively milder degree of severity. Individuals at
this stage may experience one or more organ failures, yet
the impairment is not as pronounced.

Grade 2 (ACLF-2)

This stage reflects a moderate level of ACLF severity.
Patients in this category experience more pronounced
organ failures, and the dysfunction is more significant
compared with ACLF-1.

Grade 3 (ACLF-3)

This represents the utmost critical phase of ACLEF,
denoting a severe condition characterised by multiple
and frequently profound organ failures. Patients with
ACLF-3 face an elevated risk of mortality.

Statistical analysis

The data analysis was conducted using SPSS V.23.0 soft-
ware, while initial characteristics were meticulously
recorded in MS Excel 2016. To explore the collected data
further, descriptive statistics were performed with SPSS.
Moreover, regression analysis was applied to uncover rela-
tionships within the data. The Shapiro-Wilk test was used
for assessing data normality. Based on the results of this
normality test, both the nonparametric Mann-Whitney U
test and the T-test were employed to evaluate the signifi-
cance of differences between patients with liver cirrhosis.
Kaplan-Meier survival analysis was conducted, and group
differences were evaluated using the log-rank test. Statis-
tical significance was established at the o =0.05 signifi-
cance level.
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Table 2 Liver Frailty Index assessment on first day

LFI index P value
LFl day 1 Mean 4.74 (x1.01)
Women 5.09 (= 0.92) 0.001
Men 4.55 (x1.02
Up to 65 years 4.58 (+0.98) 0.0002
Over 65 years 5.26 (+0.97)
Aetiology ALD 4.80 (+0-96) -0.168
Others 4.52 (+1.20)
ACLD 4.51 (+ 1.06) J
ACLF 1 4.83 (+ 0.85) 1vs 2 -0.032
2 5.40 (x 0.85) 2 vs 3 -0.346 [
3 5.72 (x 0.48) 1 vs 3 -0.006 A
Number of patients in categories Frail 192 -
Prefrail 159 - [
Robust 45 - \
Mortality 28 days 20.2 % -
90 days 33.84 % - p
1 year 47.98 % - i

ACLD, advanced chronic liver disease; ACLF, acute-on-chronic liver failure; ALD, alcohol liver disease; LFI, Liver Frailty Index.

RESULTS

The entire analysed registry includes 1023 patients.
Among the 1023 patients enrolled in RH7, 154 (15.1%)
met the EASL-CLIF criteria for ACLF. The predominant
cause of the underlying ACLD was ALD, accounting for
79.8% of cases. Out of the total number of patients with
ACLF, 120 patients experienced mortality, representing
a mortality rate of 77.9% in the entire group without
any further specific subdivisions for acute liver failure.
Among the total ACLF patients, LT was performed in b
patients, accounting for 3.25%. Out of the 5 patients who
underwent transplantation, 3 cases resulted in mortality.

In the group of patients with ACLF=1, the mortality rate
was recorded at 71.74%. For patients with ACLF=2, the
mortality rate stands at 85.42%. The group of patients
with ACLF=3 shows a mortality rate of 92.86%.

Table 2 provides a comprehensive analysis of the LFI
measured on day 1 for patients with ACLD and ACLF.
The LFI was 5.09 (£ 0.92) in women and 4.55 (+1.02) in
men. Additionally, the table shows mortality rates at 28
days, 90 days and 1 year.

Tables 3 and 4 present the changes in the LFI on day
7 after initial assessment among patients with ACLD and
ACLF. The data are categorised into three outcomes:

Table 3 Delta LFI D7

Improved Stable Worsened P

LFI D7 (%) Mean 28.54 59.60 11.86
ACLD 27.63 63.81 8.56 P

ACLF 30.22 51.80 17.98

ACLF in categories

1 28.99 50.72 20.29

2 26.83 56.10 17.07

3 37.93 48.28 13.79

P value (LFI D7) ACLD vs ACLF 0.030 0.156 0.136

ACLF=1vs ACLF=2 0.009 0.358 0.319

ACLF=1vs ACLF=3 0.640 0.07 0.028

ACLF=2vs ACLF=3 0.427 0.022 0.141

ACLD, advanced chronic liver disease; ACLF, acute-on-chronic liver failure; LFI, Liver Frailty Index.
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Table 4 Delta LFI according to ACLF and ACLD

ACLD (n=242) ACLF 1 (n=92) ACLF 2 (n=48) ACLF 3 (n=14) P value
LFI baseline 4.51 ( 1.06) 4.83 (+ 0.85) 5.40 (+ 0.85) 5.72 (« 0.48) 0.0002
LFI day 7 4.41 (x1.17) 4.84 ( 0.77) 5.37 (« 0.87) 6.32 (« 0.39) 0.0042
Delta D7 LFI ~1.05 (+ 1.28) +0.51 (x 1.12) -1.51 (+ 0.24) +1.15 (+ 0.31) 0.0119

ACLD, advanced chronic liver disease; ACLF, acute-on-chronic liver failure; LFI, Liver Frailty Index.

improved, stable and worsened. On day 7, 28.54% of
patients showed improvement in their LFI score, 59.60%
remained stable and 11.86% worsened. Statistical compar-
1son between ACLD and ACLF showed a significant
difference in improvement rates (p=0.030), but no signif-
icant difference in stability (p=0.156) or worsening rates
(p=0.136). When comparing ACLF categories, significant
differences were found between ACLF=1and ACLF=2
(p=0.009) in improvement rates, indicating variability
in response among ACLF patients. The comparison of
stability between ACLF=1and ACLF=3 showed a nearly
significant trend (p=0.07) and a significant difference
in worsening rates (p=0.028), highlighting the impact
of different ACLF categories on patient outcomes. No
significant differences were found between ACLF=2and
ACLF=3 in improvement or worsening, but a significant
difference was noted in stability (p=0.022).

The number of patients at risk at specific time points
for each group (ACLD, ACLF 1, ACLF 2 and ACLF 3)
was analysed. For patients with ACLD, the numbers at risk
were as follows: 242 at baseline, 119 at 1000 days, 98 at
2000 days, 95 at 3000 days and 95 at 4000 days. For ACLF
1} the corresponding numbers were 92, 29, 27, 26 and 26,
respectively. Patients with ACLF 2 had 48 at baseline, 10
at 1000 days, 8 at 2000 days, 7 at 3000 days and 7 at 4000
days. For ACLF 3, the numbers at risk were 14 at baseline,
1.at 1000 days and 1 at each subsequent time point (2000,
3000 and 4000 days) (figure 1).

The number of subjects at risk for ACLD and ACLF
stages 1, 2 and 3 was evaluated at time points 0 days, 7
days, 14 days, 21 days and 28 days. For ACLD, the number
at risk decreased from 22 at baseline to 17, 10, 4 and 0
by day 28. In ACLF stage 1, the number at risk declined
from 22 at baseline to 16, 9, 5 and 1. For ACLF stage 2,
the number at risk progressively reduced from 23 at base-
line to 18, 11, 7 and 2. In ACLF stage 3, the number at
risk showed a more rapid decline from 13 at baseline to
5,3, 1 and 0. These findings demonstrate a progressive
decrease in the number of subjects at risk over time, with
a steeper decline observed in ACLF stage 3, indicating
poorer survival outcomes in more advanced stages of
disease (figure 2).

Kaplan-Meier survival curves stratified by LFI over the
first 7days of hospitalisation are presented in figure 1.
Among patients with ACLD, survival probability was
significantly higher in the group with improved LFI
compared with those with stable or worsened LFI
(p=0.013 for improved vs stable; p=0.031 for stable vs

worsened), indicating a meaningful association between
early improvement in frailty and long-term survival. In
contrast, the survival curves for patients with ACLF grade
1 displayed no statistically significant differences were
observed between the LFI dynamic groups (all p>0.05).
For ACLF grade 2, survival probability was uniformly
low across all groups, and the Kaplan-Meier curves
again showed no significant divergence, indicating a
limited prognostic impact of LFI dynamics at this stage.
Patients with ACLF grade 3 exhibited markedly poor
survival regardless of LFI improvement, with all curves
approaching zero within a short follow-up period.

28-day Kaplan-Meier survival analysis stratified by
changes in LFI is illustrated in figure 2. In patients with
ACLD, survival curves for the improved, stable and wors-
ened LFI groups did not show statistically significant
differences (p=0.977 for improved vs stable; p=0.766 for
improved vs worsened; p=0.075 for stable vs worsened).
Among patients with ACLF grade 1, there was a sepa-
ration of survival curves favouring improved and wors-
ened groups over the stable group; however, none of the
comparisons reached statistical significance (all p>0.05).
In the ACLF grade 2 subgroup, the 28-day survival curves
again did not demonstrate statistically significant differ-
ences, although a slight advantage was observed in the
worsened group (possibly due to early mortality censoring
or group imbalance), with p values ranging from 0.062 to
0.429.

In the ACLF grade 3 subgroup, early mortality was
universally high across all LFI categories. While no statisti-
cally significant differences were detected (p=0.98-0.041).

DISCUSSION

In this study, we sought to explore whether serial moni-
toring of LFI during hospitalisation offers additional
prognostic value over a single assessment at admission.
The underlying hypothesis was that improvement in
frailty status—reflected by an LFI score over time—could
be associated with better clinical outcomes, including
reduced mortality. This concept was grounded in the idea
that frailty is a dynamic condition and that changes during
hospitalisation may reflect a patient’s physiological resil-
ience and response to treatment. However, our results
did not support this hypothesis. While LFI measured
on day 7 did correlate with mortality, it did not signifi-
cantly outperform the predictive value of LFI at admis-
sion. These findings suggest that early frailty assessment
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Figure 1

remains a strong prognostic tool and that changes in LFI
during a short hospitalisation period may not meaning-
fully alter risk stratification.

LFI provided us with prognostic information above
and beyond the liver-specific prognostic systems such as
MELD."™ We were motivated to assess the dynamics of
LFI not only because of the high prevalence and short-
term mortality associated with ACLF, but also because
of its brevity, availability and validity.” Liverspecific
prognostic systems do not capture the overall capacity
of the organism to withstand novel stressors such as LT.
Although the incorporation of point-of-care LFI measure-
ment improved our ability to predict outcomes in ACLF,
there was still significant room for improvement, as
evidenced by the mortality rate of our ACLF 3 patients
after LT. Our results showed that LFI measured on day 7
post-admission had a significant impact on predicting the

Survival probability. ACLD, advanced chronic liver disease; ACLF, acute-on-chronic liver failure.
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survival of patients with ACLF, but its additional predic-
tive value over the LFI measured at admission (day 1) is
not substantial.

ACLD is characterised by a long asymptomatic perio
which can last for many years. If it is not detected by
screening or by chance, it typically becomes apparen
through decompensating events such as jaundice,
bleeding or even liver cancer. At this stage, the biolog-
ical reserves of the organism might be exhausted to
various degrees; that is, the syndrome of frailty may or
may not be present.”’ Patients with ACLD are susceptible
to frailty due to a multitude of reasons associated with
the vital metabolic and immunologic functions of the
liver. Thorough consideration of the overall health of
the patient—including comorbidities, nutritional status,
sarcopenia and physical and cognitive performance—can
help caregivers to better understand prognosis, especially
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-a-vis challenges such as LT. In this line, a comprehen-
e approach to patient care, including nutritional inter-
vention and prehabilitation, can significantly impact the
erall course of the disease."

The association between baseline frailty and the
ogression of liver cirrhosis was tested in a study by Wang
et al A total of 822 patients from North America and one
from India were included. In patients with compensated
irrhosis, being frail versus robust was associated with an
increased risk of progression to the next cirrhosis stage or
eath (HR, 2.45; 95% CI, 1.14 to 5.29) and an increased
isk of unplanned hospitalisations (2.32; 95% CI, 1.13
t6 4.79). Lai et al® have analysed 1093 outpatients with
liver cirrhosis. Patients with severe frailty impairment had
worse baseline LFI score and a higher likelihood of
having NAFLD, diabetes or dependence on dialysis. The
competing risk regression of death/removal from the LT
waiting list increased with the worsening of the LFI. In the
competing risk regression adjusted for baseline LFI, age,
height, MELD and albumin, a change in LFI by 0.1 units
over 3 months was associated with a 2.04-fold increased
risk of death/removal (95% CI, 1.35 to 3.09). Guo e al
assess the impact of sarcopenia and frailty on the survival
of a group of hospitalised individuals with cirrhosis. The
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ure 2 Survival analysis (28 days). ACLD, advanced chronic liver disease; ACLF, acute-on-chronic liver failure.

prevalence of frailty was notably greater in the cohort of
patients with sarcopenia compared with those without
sarcopenia (27.1% vs 11%, p=0.009). In the survival anal-
ysis, the sarcopenic-frail group demonstrated an elevated
hazard ratio (2.604 in model 1; 4.294 in model 2) for
mortality when contrasted with the non-sarcopenic non-
frail group.

Our results should be interpreted in the context of
the documented importance of the dynamics of frailty.
Improvement in frailty by the appropriate intervention
(nutrition, rehabilitation) can be associated with an
improved prognosis.”

This study has several limitations that should be consid-
ered when interpreting the findings. First, the single-
centre design may limit the generalisability of the results
to other populations and healthcare systems. Differences
in patient management, healthcare infrastructure and
rehabilitation strategies could influence the external
validity of our conclusions. Observational window—
limited to changes over the first 7days of hospitalisa-
tion—may not be sufficient to detect clinically meaningful
improvements or deteriorations in frailty status. Frailty is
a dynamic condition, but it may require a longer time-
frame to observe significant change, especially in patients

8

Skladany L, et al. BMJ Open 2025;0:6100171. doi:10.1136/bmjopen-2025-100171



with ACLF. The low number of patients undergoing liver
transplantation in the ACLF subgroup reduces the ability
to explore how changes in LFI may interact with post-
transplant outcomes. Future multicentre studies with
larger and more diverse cohorts, longer follow-up periods
and broader frailty assessments are warranted to validate
and expand on these findings.

CONCLUSION

The impact of day 7 LFI on the survival of individuals
battling ACLF is significant within the medical field.
Despite this significance, day 7 LFT does not offer a substan-
tial improvement in outcome prediction compared with
the initial LFI assessment at the time of admission. As a
result, day 1 LFI continues to be the primary and widely
recognised tool for promptly identifying patients with
ACLF. This early recognition, enabled by day 1 LFI, is
crucial in the continuum of patient care. Whether the
objective is to initiate palliative care, apply established
treatment protocols or urgently consider secondary inter-
ventions, such as plasmapheresis or immediate liver trans-
plantation, by depending on the day 1 LFI, healthcare
providers can adeptly manage the complexities of ACLF,
aiming for the best possible patient care outcomes.
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