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Frailty in Children with Liver Disease
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Until the composite measure of frailty was developed, a full
health assessment of persons with chronic disease was subjective
and unreliable. In 2001, it was established the frailty phenotype,
which includes cumulative decreases across several physiologic
systems that lead to vulnerability to negative outcomes. There are
five characteristics that make up frailty: weakness, sluggishness,
shrinking, tiredness, and decreased physical activity. Frailty is
a more potent predictor of functional status impairments, falls,
and death in the aged than age or comorbidities when measured
reliably and reproducibly in adults. Despite the existence of
additional frailty instruments, such as the Frailty Index, the Fried
Frailty Criteria are still the most extensively utilised in clinical
settings due to their robustness and practicality.

Frailty is a validated diagnostic and outcome predictor of
morbidity and death in both geriatric and adult surgery patients,
according to new research. Frailty has also been investigated in
patients awaiting solid organ and Liver Transplants (LT). Even after
accounting for the severity of the liver disease, Lai et al found that
frailty is related with wait list mortality and delisting in persons on
the waiting list for LT.

Clinical and biochemical indicators of disease severity in children
with End-Stage Liver Disease (ESLD) are insufficient. The PELD
and MELD ratings are used to assign livers for transplantation
(for patients under and over the age of 12 years, respectively)
and are thus assumed to indicate an individual's disease
severity. However, it is widely acknowledged that the PELD and
MELD scores do not accurately reflect the extent of morbidity
associated with ESLD, nor do they result in standardisation of
listing practices, as up to 50% of children listed for LT are assigned
organs through an exception system that ignores the PELD score.
Because further techniques are clearly needed to establish the
total health condition of children with ESLD, these data formed
the basis for assessing frailty in patients with liver disease who
are designated for LT.

Frailty has not been assessed in children to yet, and there is an
unmet need for a complete objective health assessment tool in
chronic paediatric disease. The first prospective multicenter study
of frailty in children with liver illness has been designed by us.
We used proven paediatric methods to modify the Fried Frailty
Criteria for children, comparing the results between children
with ESLD indicated for LT and children with chronic liver disease
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without evidence of hepatic decompensation (i.e, compensated
chronic liver disease). Frailty, we reasoned, is common among
children with advanced liver disease and is a sign of morbidity
that is missed by traditional laboratory tests.

From 17 academic paediatric North American LT centres, children
aged 5-17 years with chronic liver disease awaiting LT (ESLD) or
Compensated Chronic Liver Disease (CCLD) without evidence of
decompensation (as defined by progressive cholestasis, ascites,
life-threatening gastrointestinal bleeding, hepatopulmonary
syndrome, hepatatorenal syndrome, life threatening or recurrent
sepsis) were identified. The decision to list children for LT was
made using conventional clinical criteria and at the discretion of
each centre. To take part in the study, at least one of the child's
caregivers had to be able to communicate in English. The tests
had to be able to be completed by children.

Over 89% of the study population completed our modified
technique to evaluating the 5 Fried elements in under an hour,
demonstrating that assessing frailty in childrenis possible. Because
it takes 30-45 minutes to conduct a frailty evaluation in adults,
and a comprehensive assessment of children necessitates time to
create a therapeutic relationship, an additional 15-30 minutes is
required. In addition, components of the frailty assessment, such
as the TSF and 6-MWT, are already used in paediatric LT candidacy
examinations as standard of care.

Frailty is a complex biologic illness characterised by a loss of
physiologic reserve and resistance to stressors as a result of
cumulative decreases in many physiologic systems, leaving
patients vulnerable to negative health outcomes. This concept is
applicable to a wide range of chronic illness conditions in children.

The major hepatic etiology can affect dietary, immunological,
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endocrine, and neurologic function in patients with chronic liver
disease. We conducted an item analysis of each of the five aspects
of frailty to see how it contributes to a thorough assessment
of children with chronic liver disease. Exhaustion (fatigue) and
decreased physical activity were the most important factors in
children with ESLD having considerably higher frailty scores.
Fatigue is common in individuals with chronic liver disease or
cirrhosis, and it often lasts after LT.

Exhaustion (fatigue) and decreased physical activity were the
most important factors in children with ESLD having considerably
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higher frailty scores. Fatigue is common in individuals with chronic
liver disease or cirrhosis, and it often lasts after LT. These findings
point to weariness as a major contributor to increased frailty
scores in children on the LT waiting list. Structure and physiologic
neuronal changes in the aged are hypothesised to have an
impact on neurocognitive function in frail persons. Disease/
cirrhosis-related malnutrition, neuro metabolic, and/or neuro
inflammatory irregularities, such as mild hepatic encephalopathy,
could all be reasons for the high exhaustion ratings (tired) in
children with ESLD.
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