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With the continued shortage of organs available for liver 
transplantation (LT), the primary priority of the LT commu-
nity is optimization of the utilization of this scarce resource, 
a priority that has triggered multiple studies over the past 
several years in order to identify extrahepatic pathologies 
and comorbidities that may relate positively or negatively to 
LT outcomes. Consequently, frailty and sarcopenia, closely 
associated yet nonequivalent conditions, have emerged as 
disorders that can significantly impair pre- and post-LT out-
comes [1]. They are, however, not considered conventional 
surrogates of advanced liver disease such as the Model for 
End-Stage Liver Disease (MELD) score. The diagnosis of 
sarcopenia, defined as the loss of muscle mass, requires 
objective muscle mass assessment. On the other hand, frailty 
is a systemic impairment associated with increased vulner-
ability to stressors and decrease in functional reserve. In 
view of this definition, multiple subjective and objective 
tools have been used to assess frailty [1]. Nevertheless, the 
only tool for frailty or functional reserve assessment that 
is currently captured in United Network for Organ Sharing 
(UNOS) database is the Karnofsky Performance Status Scale 
(KPSS), which has been available from 2005 onward.

The KPSS was originally developed to quantify “sub-
jective improvement” in lung cancer patients treated with 
experimental nitrogen mustard in 1948; these patients would 
suffer from toxic effects of nitrogen mustard but showed 
overall “objective improvement” in cancer such as decreased 
lesion size at the expense of patient reported adverse symp-
toms [2]. Over the past 70 years, it has been widely used 
in multiple disciplines, including clinical trials, in order 
to assess the overall performance status of the patient [3, 
4]. KPSS is a subjective assessment approach that is usu-
ally administered by the provider utilizing patient’s own 

reporting of extent of performance of daily activities. It is 
graded on a 0–100% scale (patients with normal activity 
100%, death 0%) and is divided into 11 categories (by incre-
ments of 10) and occasionally into 4 categories (by incre-
ments of 20) in order to simplify measurements and corre-
late with other published performance status scales. As an 
example, a patient with a KPSS of 80% can carry out normal 
activity with effort and exhibits some signs and symptoms of 
the disease, whereas a patient with KPSS of 40% is deemed 
disabled and requires special care and assistance. With 4 
categories, however, category 1 (KPSS1) refers to healthiest 
patients with KPSS 80–100% and category 4 (KPSS4) to 
patients with worst functional status at 10–30%.

In the current issue of Digestive Diseases and Sciences, 
McCabe et al. [5] explore the effect of reported KPSS on 
waitlist and post-LT mortality in 94,201 patients listed 
for LT from 2005 to 2017, stratified by selected etiologies 
of liver disease [nonalcoholic steatohepatitis (NASH) vs. 
chronic hepatitis C (HCV) vs. alcohol-related liver disease 
(ALD) vs. combined HCV/ALD] using the UNOS data-
base. ALD patients were more likely to have lower KPSS 
scores at the time of listing and LT when compared with 
other groups and having shorter waitlist to LT times com-
pared with NASH patients. NASH and ALD patients had 
the highest waitlist mortality. ALD patients were also more 
likely to have higher median MELD score at listing and 
transplant (20 and 25, respectively) as compared with NASH 
patients (16 and 22, respectively), HCV patients (15 and 
19, respectively), or HCV/ALD (17 and 22, respectively). 
ALD patients were also more likely to suffer from hepatic 
encephalopathy (HE) and moderate ascites. Lower KPSS 
scores were independently predictive of waitlist mortality 
across all disease etiologies, with a more pronounced effect 
on ALD and HCV patients. Conversely, the negative impact 
of lower KPSS scores on 5-year post-LT mortality was more 
pronounced in ALD and NASH. It is noteworthy that 5-year 
post-LT survival in patients with KPSS category 4 was infe-
rior in patients with HCV or concurrent HCV and ALD, 
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likely owing to the recurrence of HCV and related compli-
cations prior to the advent of direct acting antiviral therapy.

The methodology of the study raises several concerns 
about potential biases. First, KPSS is a subjective assess-
ment with inter- and intra-observer variability and, there-
fore, it has previously been described as suboptimal in 
non-cirrhotic populations [6]. In LT candidates, a study by 
Dunn et al. [7] demonstrated that KPSS is not reliable in 
reflecting the actual physical activity which was measured 
in the study via an accelerometer/thermal sensing armband. 
Second, previous study showed that lower KPSS scores 
reported were strongly associated with UNOS region, center 
size, market competition, likely due to bias owing to factors 
other than functional status [8]. Third, assessment of func-
tional status in cirrhotic populations is profoundly influenced 
by the incidence of HE, which was not adjusted for in the 
current analysis. Finally, as ALD patients seemed to have 
higher MELD scores at listing and LT, the results should be 
adjusted for ICU admission status, which would also greatly 
influence KPSS assessment. In terms of post-LT outcomes, 
several variables that could influence outcomes were not 
reported or incorporated in the analysis, such as donor data, 
dialysis requirements, LT center volume, other etiologies of 
liver disease, and relatively common post-LT comorbidities 
related to mortality such as cardiovascular disease and post-
LT malignancy.

Contrary to the current study, where lower KPSS was 
seen in patients with ALD, two other recent studies utiliz-
ing other assessment tools have reported that the underlying 
liver disease most associated with frailty is in fact NASH 
[9, 10]. One of these studies objectively assessed frailty and 
functional status using hand grip, timed chair stands, and 
balance testing. It also showed that HCV patients are least 
affected by frailty [9]. The second study employed the Rock-
wood frailty index, which evaluates subjective and objective 
variables, showed that while frailty was more common in 
NASH, sarcopenia (using radiologic muscle assessment) 
was more common in ALD. With multivariate analysis, nei-
ther frailty nor sarcopenia among ALD patients impacted 
delisting [10]. These observations validate the aforemen-
tioned concerns about the limited reliability of KPSS. The 
more pronounced impact of KPSS on post-LT survival in 
patients with NASH and ALD in the McCabe et al. study 
could have been confounded by the systemic comorbidities 
commonly observed in NASH and ALD patients.

Another valuable aspect of this study is that it illustrates 
the burden of illness in listed patients with alcohol-related 
cirrhosis as evident by higher listing and LT MELD and a 
higher possibility of decompensation manifestations, poten-
tially reflecting late clinical presentation of these patients 
as well as delayed listing until requirements of sobriety are 
achieved. Publication of the seminal prospective multicenter 
study by Mathurin et al. [11] on LT for alcoholic hepatitis 

has opened another frontier for early LT in ALD. Early 
results in 147 patients in the USA who underwent early LT 
for severe AH showed similar survival rates to patients trans-
planted for other indications [12]. In fact, recently published 
AASLD guidance on ALD management suggests considera-
tion of early LT in “carefully selected patients with favorable 
psychosocial profiles” in severe AH not responding to medi-
cal therapy [13]. Thus, the number of ALD patients that the 
LT community will be evaluating for early LT will likely be 
growing in the coming years.

This study represents a valuable attempt toward defining 
the differential impact of frailty and poor functional status 
among several etiologies of liver disease on pre- and post-
LT clinical outcomes. The findings certainly call for further 
studies addressing this issue and using objective assessments 
of functional status and with a prospective design. Identify-
ing liver disease characteristics that can be associated with 
impaired pre- and post-LT outcomes is essential to the iden-
tification and management of high-risk patients. In case of 
frailty, a holistic approach involving early reliable identifica-
tion, extensive dietary interventions, physical therapy, and 
treatment of decompensation manifestations may reverse the 
impact of frailty on outcomes and potentially improve post-
LT survival in order to ensure better utilization of scarce 
organs.
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