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Chapter 4

Abstract

Background: Physical fitness is an important modifiable factor related to quality of life. Sarcopenia
and myosteatosis are associated with morbidity and mortality in patients with end-stage liver
disease (ESLD). However, their relationship with physical fitness has not been established yet.
Therefore, the main purpose of this study was to investigate the association between both low
skeletal muscle index (SMI) and myosteatosis with physical fitness in patients with ESLD.

Methods: In this retrospective cross-sectional cohort study, a cohort of patients with ESLD who
were evaluated for liver transplantation (LT) was included. Physical fitness was reflected by
cardiorespiratory fitness (CRF) and skeletal muscle strength, as measured by the 6-minutes
walking distance (6MWD) and handgrip strength (HGS) respectively. Both were included in
routine LT evaluation. Skeletal Muscle Index (SMI) and Muscle Radiation Attenuation (MRA) were
evaluated based on the routine abdominal computed tomography. Linear and logistic regression
analyses were performed.

Results: Out of the 130 patients, 94 (72%) were male, mean age was 56 +11 years. Myosteatosis
was significantly associated with low 6MWD as percentage of predicted (B=-12.815 (Cl -24.608
--1.022, p-value 0.034)) as well as with low absolute SMWD (< 250 meters) (OR 3.405 (Cl 1.134-
10.220, p-value 0.029)). No association was found between SMI and/or myosteatosis with HGS, or
between SMI and 6MWD.

Conclusion: In contrast to SMI, myosteatosis is associated with low CRF. Neither low SMI nor
myosteatosis was associated with skeletal muscle strength. Therefore physical exercise training
might be especially beneficial for LT candidates with myosteatosis.

Keywords: sarcopenia, myosteatosis, 6-minute walking distance, end-stage liver disease, liver
transplantation
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Introduction

Skeletal muscle mass and functionin patients with end-stage liver disease (ESLD) are main points of
interest and some literature suggests that they should be included in the Model of End-stage Liver
Disease (MELD) score to better predict the risk of short-term mortality and prioritize patients for
liver transplantation (LT). (1) Lower protein synthesis, metabolic abnormalities and malnutrition
affect the balance between protein synthesis and breakdown, and therefore affect the degree of
muscle depletion. (2) Myosteatosis is defined as fat accumulation in the skeletal muscle, and is a key
factor affecting lower muscle quality. Fat accumulation in the muscle tissue increases with age and
adiposity, but is also very common in patients with ESLD. (3)

Both skeletal muscle area (SMA) and myosteatosis (i.e. low skeletal muscle density as a parameter
of muscle quality) can be measured with imaging techniques such as computed tomography (CT)
or magnetic resonance imaging (MRI) and are related to prognosis in liver cirrhosis. (4-6) In severe
sarcopenia, muscle mass, muscle function and muscle strength are decreased. (4) A European study
stated that 36% of patients with cirrhosis had sarcopenia and 31% had so-called pre-sarcopenia.
(7) Insight into the prevalence of myosteatosis in patients with ESLD is scarce, but it seems to be
over 50%. (8)

The association between both sarcopenia and myosteatosis with morbidity and mortality has been
described in a limited number of studies in ESLD. (4, 9) Studies shown that there is an inverse
association between increased fat infiltration in the muscle area and a decreased quantified muscle
area, suggesting that fat infiltration is not driven by loss of muscle mass alone. Changes in muscle
tissue, for example myosteatosis, might result in reduced muscle function and decreased functional
performance. (10, 11) Muscle function and strength, reflected by gait speed and handgrip strength
(HGS) are associated with dropping out of the waiting list for LT due to a declining health status.
(12) Surprisingly, despite the fact that myosteatosis and sarcopenia are associated with several
negative outcomes in LT candidates, the association between myosteatosis with parameters of
physical fitness has not been studied yet.

The main purpose of this study is to investigate the association between both skeletal muscle index
(SMI, i.e. muscle quantity) and myosteatosis (i.e. muscle quality) on the one hand with on the other
hand physical fitness parameters (cardiorespiratory fitness (CRF) and skeletal muscle strength)
in LT candidates. Our hypothesis is that both SMI and myosteatosis are associated with physical
fitness.
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Materials and methods

The present study is a retrospective single center cohort study including consecutive patients
evaluated for LT in the Leiden University Medical Center (LUMC) between January 2018 and
December 2020. Part of this evaluation is a nutritional assessment by a dietician, a consultation
by a physical therapist and an abdominal CT scan. Inclusion criteria for this study were patients
>18 years and diagnosed with ESLD. Exclusion criteria were evaluations for re-transplantations
and multiple organ transplantations, patients evaluated for LT elsewhere, or who had an interval
between LT evaluation by dietician and physical therapist and CT scan of more than three months.
During the LT evaluation, which consisted of one week hospitalization during which all required
examinations were performed, nutritional assessment was examined by a dietician including
assessment of dietary intake, food related problems and body composition. The physical therapist
examined the physical function, physical fitness and self-reported level of weekly physical activity.
Based on our sample size calculation (a = 0.05, 1-B = 0.80), 85 participants were required to
reach sufficient statistical power. The sample size calculation was performed on the outcome six-
minute walking distance (6MWD). The mean 6MWD in pre-liver transplant patients was 369+122
meters, which was reported in the study of Carey et al. (13) A clinically relevant difference was
14-30 meters. (14) This study was approved with a non-WMO declaration by the Medical Ethical
Committee of the LUMC (G20.137) and was compatible with the latest version of the Declaration
of Helsinki.

Patient characteristics as age (years), sex (male/female), etiology of the liver disease, Child Pugh
score, MELD score, body mass (kg), body mass index (BMI) (kg/m?), percentage of weight loss in
the prior three-six months before LT evaluation (%) were collected from the electronic patient
files (Chipsoft, HiX). Complications as ascites, hepatic encephalopathy and the prevalence of
hepatocellular carcinoma (HCC) were reported. Body composition was analyzed with CT, were
contrastenhanced, 5 mmsliceand 120kV andinthe portal venous phase, and this abdominal CT was
part of the standard examinations for evaluation for LT. Analyses were performed with SliceOmatic
(Tomovision Canada) by an experienced and trained researcher and registered dietician (C.L.). To
obtain the body composition, SMA was measured by the surface of skeletal muscle at the third
lumbar vertebraincm?(-29 - +150 Hounsfield Unit (HU)). MRA, a measurement of muscle density;,
was defined as the mean HU of the SMA surface (mean HU). SMA was divided by squared height
to calculate the Skeletal Muscle Index (SMI). (15) The following muscle areas were included: psoas,
erector spinae, quadratus, lumborum, transversus abdominis, external and internal obliques, and
rectus abdominis muscles, because of the validation of this specific muscle areas as measurement
of whole-body muscle mass. (16) Sex specific cut-off values for SMI and MRA were used to define
low SMI and myosteatosis. For male, SMI <43 cm?/m? in BMI <24.9 kg/m? and SMI <53 cm?/m?
in BMI > 25 kg/m? was defined as low SMI and in female SMI <41 cm?/m? The cut-off value of
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myosteatosis was in both male and female a mean HU <41 in patients with a BMI < 24.9 kg/m? and
amean HU < 33 for patients BMI > 25 kg/m?. (17)

Physical fitness was measured by CRF and a by general skeletal muscle strength. CRF was
measured with the six minute walking distance (6MWD). General skeletal muscle strength was
reflected by the HGS (JAMAR Handgrip Dynamometer; Sammons Preston Rolyan, Bolingbrook,
IL). Both tests were performed during usual care by an experienced physical therapist during
the evaluation for LT. The SMWT was performed under monitoring of rest and peak heart rate
(HR .. and HR ... respectively; beats per minute) and peripheral oxygenation saturation (SpO2)
measured with pulse oximetry (OxiMax N-65, Tyco Healthcare Group L.P, Nellcor Puritan Bennett
Division, Pleasanton, CA, USA). (18) The HGS was measured conform a previously published
protocol, using the highest value of the strongest hand. (19) MWD and HGS were measured and
presented in meters and kilograms, respectively, and as percentage (%) of predicted based on sex
and aged specific normative values. (20, 21) Based on previous research, a 6MWD cut off of 250
meters was used to define low 6MWD. (13, 22) A HGS of <85% of values specific for age and sex
was defined as low HGS as suggested by Norman et al. (23)

Statistical analysis was performed with Statistical Package for the Social Sciences version 26
(SPSS, Chicago IL, USA). Descriptive results were shown as mean and standard deviation when
continuous, or as frequency and percentage when categorical variables. To study the difference in
6MWD and HGS between the normal SMI and low-SMI, the myosteatosis and non-myosteatosis
groups, a linear regression analysis was performed for both the relationship between MRA and
SMI groups with HGS and 6MWD. Missing outcomes of 6MWD due to medical reasons (for
example if a person was unable to walk) were scored as 25% of predicted, which corresponds to
the lowest predicted score based on complete cases. Regression coefficient (), corresponding
95% confidence intervals (Cl) and p-values were reported. To study the difference between the
patients with low SMI, without low SMI, with myosteatosis, without myosteatosis and with low
6MWD or low HGS (all as dichotomous variable), logistic regression analysis was performed based
on cut off values used for clinical care by the dietician or physical therapist. Odds Ratio’s (OR) and
corresponding confidence intervals and p-values were reported. Because of the high number of
missing values in MWD and HGS, we performed a sensitivity analysis with only complete cases.
All analyses were adjusted for sex and age. A p-value below 0.05 was considered statistically
significant.
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Results

In total, 152 patients were included in this study. Twenty-two patients (14.5%) were excluded,
leaving 130 patients for analysis. Reasons for exclusion are presented in Figure 1. Patient
characteristics of the study population are shown in Table 1. The majority of the study population
was male (N=94,72.3%) and mean age was 56 11 years. The most common etiology of the liver
disease was post-alcoholic liver disease, followed by viral liver disease (hepatitis B and C) and
cholestatic liver diseases. Based on the cut-off values for SMI and MRA, 46 patients (35.4%) had
low SMI and 27 patients (20.8%) had myosteatosis. Seventeen patients (13.1%) had both low SMI
and myosteatosis. Mean time between CT scan and LT evaluation was 1+17 days (range -55 - 86
days). There was no statistically significant difference in mean SMI (P=0.233), but the patients
with missing data had a significant lower MRA (P<0.05) compared to the non-missing patients
(Supplementary Table).

Total cohort (N=152)

Excluded (N=22)

Re-transplantations (N=7)

Multiple organ transplantations (N=6)

Deceased during screening/not screened (N=7)
Screened in another hospital (N=1)

Time between CT and screening > 3 months (N=1)

\ 4
e o o o o

Eligible based on in- and
exclusion criteria (N=130)

Figure 1: Flowchart of patient inclusion

The mean walking distance for the total populationwas 467 + 116 meters. 24 patients (19%) had a
6MWD <250 meters. 6SMWD HRpmkvvas 94421 bpm, and heart rate response (H Rpcak minusHR )
was 20+ 14 bpm. The SMWD was missingin 39 patients (30%). These missing data were not missing

rest

at random (Supplementary Table), since half of the missing group was not able to perform the test
due to medical reasons (N=19, 15%). Other reasons for missing were: no available consultation by
a physical therapist (N=7, 6%) or non-declared (N=13, 10%). A statistically significant association
was found between the presence of myosteatosis and MWD (% of predicted) with B=-12.388 (CI
-23.939 --0.837, p-value 0.036) and B=-12.815 (Cl -24.608 - -1.022, p-value 0.034) in the crude
and adjusted analyses, respectively. There was no statistically significant difference in MWD (% of
predicted) between patients with low SMI compared to the normal SMI group or between patients
with both low SMI and myosteatosis compared to normal group. Results are shown in Table 2.



Body composition and physical fitness

Presence of myosteatosis was associated with low 6MWD (OR, 3.405; Cl 1.134-10.220;
p-value 0.029) as is shown in Table 3. No statistically significant difference in 6MWD was found
between the SMI groups. Sensitivity analysis confirmed the association between low 6MWD and
myosteatosis (OR, 7.277; Cl 1.056-50.127; p-value 0.044) as shown in Table 4 and 5.

The mean HGSwas 40+ 12 kilograms and 26 + 7 kilograms for male and female, respectively. Based
on the sex and age specific norm values, 38% (N=49) of patients had a HGS <85%. There was no
statistically significant association between SMI, myosteatosis or both low SMI and myosteatosis
onthe one hand and HGS on the other hand as presented in Table 2 and Table 3. Sensitivity analysis
with only complete cases confirmed these findings.

Discussion

To the best of our knowledge, this is the first study investigating the association between low SMI
and myosteatosis on the one hand with physical fitness parameters on the other hand in patients
with ESLD waiting for LT. We found that patients with myosteatosis had a lower walking distance
(as percentage of predicted) compared to patients with normal MRA. The odds for havinga 6MWD
<250 meters were significantly higher in patients with myosteatosis compared to the patients
without myosteatosis. Low SMI was not associated with decreased CRF. Furthermore, presence
of myosteatosis and/or low SMI were both not associated with general skeletal muscle strength,
reflected by the HGS.

The results of this study are in line with the results of Yadav et al., where there was no association
between sarcopenia and 6MWD. In contradiction to our findings, Wang et al. found a significant
correlation of both SMI and MRA with HGS, but the correlation was rather weak, suggesting that
it is at least questionable whether SMI and MRA on the one hand and HGS on the other hand
do reflect the same construct, i.e. general skeletal muscle strength. (24) In line with our findings,
West et al. showed that myosteatosis is associated with reduced CRF in patients undergoing
hepatobiliary and pancreatic surgery, while SMI was not. (25) This can be explained by the fact that
CRF is an integrated resultant of the function of several organ systems such as the heart, blood
and lungs in oxygen uptake and transport, and the skeletal muscles (i.e. the mitochondria) in oxygen
extraction, which highlights that it is not solely a resultant of muscle function. (26) In healthy
muscle tissue, stimulation of the muscle fibers counteracts the accumulation of fat, preventing
myosteatosis. However, fatty infiltration diminishes the ability to fully activate a muscle and lowers
sensitivity to insulin, leading to an decreased effect of anabolic stimuli on skeletal muscle. (27, 28)
Impaired lipid (oxidative) metabolism, mitochondrial dysfunction and differentiation of muscle
stem-cells are described as potential contributors to the development of myosteatosis in patients
with ESLD. (2, 29) Hence, myosteatosis is considered a measurement of the combination of
skeletal muscle quality, muscle edema and structural changes, which is a broader concept than only
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skeletal muscle strength (which mainly depends on quantity, i.e. cross-sectional area). Impaired
oxidative lipid metabolism might lead to muscle atrophy over time, which can potentially result in
a muscle fiber type shift from type 2 (fast-twitch) to type 1 (slow-twitch) muscle cells, potentially
affecting skeletal muscle strength. However, the exact effect of muscle fiber shift on development
of myosteatosis is still unclear in patients with ESLD. (2)

Although the prevalence of myosteatosis in patients with cirrhosis is over 50%, the current
evidence regarding interventions to decrease myosteatosis is limited. (8) A study of Goodpaster
et al. showed a beneficial effect of increasing physical activity on decreasing fat accumulation in
the skeletal muscle in older adults. (30) Based on previous research by Bohannon et al, a change
of 14.0 to 30.5 meters in 6MWD s a clinically relevant difference. (14) This might suggest that,
based ontheregression coefficient for MRA, improving the MRA to a normal value with an exercise
intervention might lead to a clinically relevant improvement of 6MWD in patients waiting for LT.
(14) However, intervention studies regarding treatment of myosteatosis are rare. A systematic
review of Ramirez-Velez et al. found that short-to-middle duration (mean 23 weeks, IQR 12-36
weeks, three-five sessions per week) supervised physical exercise therapy might be beneficial in
improving the MRA in overweight or obese patients, but these findings are not yet confirmed in
patients with chronic liver diseases or LT candidates. (10)

This study has strengths and limitations. All measurements were performed in a standardized
manner and performed by experienced dieticians and physical therapists. A CT scan was used,
which is regarded as reference method for analyzing the body composition. Moreover, the sample
size was calculated as more than accurate to answer our research question. However, due to
the cross-sectional study design, no conclusions can be drawn regarding causality concerning
the relation between myosteatosis and/or SMI and physical fitness outcome. Second, although
we were informed about prior weight loss, as shown in Table 6, information regarding preceding
changes in body composition prior to the LT evaluation were not available. It is plausible that a
decreasing SMI or MRA can be the result of a catabolic state which might be associated with
physical fitness. Third, there was a high number of missing data, especially for 6MWD. In about half
of the missing 6MWD data cases, the reason for missing data was that the test was not possible
due to the relatively strenuous physical requirements of the walking test for the specific patients.
These data were not missing at random and might therefore affect the results. However, these
cases were assigned to the decreased 6MWD (<250 meters) group in the logistic regression
analysis, which partially corrects the possible selection bias issue concerning the non-randomly
missing data. In the sensitivity analysis, the patients with missing data were excluded from analysis,
but since these data were not missing at random, the results should be interpreted with caution.
Additionally to this point, the mean HRpeak attained at the end of the 6MWD was relatively low
(about 54% of predicted based on the mean age of the group), overall suggesting a submaximal
effort, which might have lead to an underestimation of cardiorespiratory fitness in this population,
possibly affecting the level of association with skeletal muscle parameters. (31)
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In conclusion, this study detected a sound association between myosteatosis and 6MWD in
patients with ESLD. Presence of myosteatosis, reflected by MRA, was significantly associated
with lower SMWD and a higher odds ratio for 6SMWD <250 meters. Assessment of myosteatosis,
reflecting muscle quality, may help identifying patients who are at risk for the development of
low CRF and guide interventions during the waiting period for LT; however, further studies are
required to assess the clinical utility in cirrhosis. Based on the high prevalence of myosteatosis in
patients waiting for LT and these findings, physical exercise training might be especially beneficial
for patients with myosteatosis, although this should be confirmed prospectively in larger cohorts
of LT candidates.
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Table 1. Population characteristics

Total (N=130) Male (N=94) Female (N=36) p-value

Sex (%Male) 95(72.3%) - -
Age 56+ 11 57+9 53+13 0.068
Primary Liver Disease 0.110

Post alcohol 40 (30.8%) 33(35.1%) 7(19.4%)

NAFLD 18(13.8%) 11(11.7%) 7(19.4%)

Viral 22 (16.8%) 17 (18.1%) 5(14.3%)

AlH 12 (9.2%) 9 (9.6%) 3(8.3%)

Cholestatic 19 (14.6%) 13 (13.9%) 6(17.1%)

HCC 7 (5.3%) 4(4.3%) 3(8.3%)

Other 12(9.2%) 7(7.4%) 5(13.9%)
Ethnicity 0.796

African 4(3.1%) 2(2.1%) 2(5.6%)

Asian 8(6.2%) 6(6.4%) 2(5.6%)

Caucasian 104 (80.0%) 75(79.8%) 29 (80.6%)

Hispanic 1(0.8%) 1(1.1%) 0(0.0%)

Other 13(10.0%) 10 (10.6%) 3(8.3%)
Weight (kg) 84.73+18.92 87.7+1643 767 +22.97 <0.05
Weight change (%) -3.29+9.93 -3.92+£10.57 -15+772 0.296
BMI (kg/m?) 27.6+641 27.5+5.08 278+9.17 0.842
SMI (cm?/m?) 4909+9.17 50,61 +8.95 45.15+8.65 <0.05
MRA (mean HU) 41.15+7.64 4142+7.38 4047 +8 .31 0.553
6MWD (meters)? 467 +116 468 + 126 464 + 80 0.877

% of predicted 74+£17 73+18 77 +17 0.302
OMWDHR__, (bpm) 94 + 21 bpm 94 +22 bpm 92 + 20 bpm 0.784
6MWD HR response 20+ 14 bpm 20+13 bpm 20+ 16 bpm 0.953
HGS (KG)® 36+12 40+ 12 26+7 <0.05

% of predicted 89 +25 88+ 26 93+ 24 0.274
Complications (yes)

Ascites (%) 51(39.2%) 34 (36.2%) 17 (47.2%) 0.131

HCC (%) 46 (35.4%) 36(38.3%) 10 (27.8%) 0.329

HE (%) 26(21.3) 19 (20.2%) 7(19.4%) 0.904
MELD score 15.65+6.93 1501+6.19 17.6+8.73 0.123
Child pugh score 0.167

CP-A 55(42.3%) 43 (45.7%) 12 (33.3%)

CP-B 47 (36.2%) 33(35.1%) 14 (38.9%)

CP-C 28(21.5%) 18 (19.1%) 10(27.8%)

Data expressed as mean + standard deviation or frequency and percentage (%). Abbreviations: 6MWD, six minute walking distance;
6MWD HR response, 6MWD peak heart rate minus 6MWD resting heart rate; AlH, Auto-Immune Hepatitis; CP, Child Pugh; BMI,
Body Mass Index; HGS, Handgrip Strength; HCC, Hepatocellular Carcinoma; HE, Hepatic Encephalopathy; MRA, Muscle Radiation
Attenuation; NAFLD, Non-Alcoholic Fatty Liver Disease; SMI, Skeletal Muscle Index. A p-value <0.05 was considered statistically
significant.

aData missing in 39 patients

bData missing in 11 patients
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Table 2. Linear regression model SMI and MRA on 6 minute walking distance and handgrip strength
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Table 4. Linear regression model SMI and MRA on 6 minute walking distance and handgrip strength -complete cases-

“JUDIYIUBIS A[[D21ISIIDIS PRIPISUOD SDM GO'0> dN|DA-A \/ "Xapu| d[ISNA] [DIB[NS ‘IINS UOIIDNUSIIY UOIIDIPDY AJISNIA VI [DAIIUI 22UBPYUOD ‘|2 22oUDISIP BUB DM a3NUIW XIS ‘TAING SUOIIDIAIGGY

(ou sA S9A)
S1S01B9SOAW

€600 10€¢C-8rE6c- €C5€l- 9L00 GCST-1976C- 896€l- G¢CcO  7C0G-€6L0¢C- G88/L- 6L10  ¥wwl¥-8L1°CC /96'8-  pueeluadodles
(ou sAsaA)
Yrc0  886T-EVE 6L 8/1°/L- 16C0 ¢vS'S-COE8T- 08€'9- €910  6V8C-8L591- ¥98'9- LcCO  196€C- 19791~ 059~ 51501231S0A N
(ousa
1970 S90€-96181- 99G°L- 9CT'0  [9CC/L91°8T- 0S6'L- C9€0  8LEV9¥8TI- ¥eL'e- 9ST0  61€¢C-0SCYI- G966~ SAA) NS MO
anjeA anjeA anjeA anjeA
12 %56 g 12 %S6 d 12 %56 g 12 %56 g4
-d -d -d -d
x3s pue ase 10} pajsnipy |apow apnuD X3s pue ae J0j pajsnipy |]apow apna)

ANTVA TVIWION %58> SA ANTVA TVINYON %S58< SOH

1933W OG> SA 191BW 0ST < AMING

81



‘JupoYIuBIS

AJ|p213513D3S PaJapISU0d SLM GO'Q> aN[PA-d i "Xapu] 2]2SNj] [DIB[XS ‘IINS ‘013D SPPO ‘YO ‘U0IIDNUIIIY UOHIDIPDY 3[ISNIA| V¥ ‘[PAI2IUI 92UPYUOD ‘|2 22IUDISIP BUDIDM 23NUIW XIS ‘GAMING SUOIIDIARIGGY
(0u SA S9A)
S1SO01B9SOAW

1¢10 9€C'8-¢8L°0 865 ¢ ¢cl0 9C6'L-€8L°0 Tév'c 98¢0 168'G¢-€8€0 6v1'e 80C0 6117°0€-SL17°0 008€ pue WS moj

(ou SA S3A)
1150 6£5°€-€£5°0 v/.ET  vESO 76€€-1€50 cre'l  v00 £L2T°05-950T LLTL P00 689'S7-6v0T €C6'9 51501E91SOAIN

Table 5. Logistic regression model SMI and MRA on 6 minute walking distance and handgrip strength -complete cases-
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Supplementary Table

Table 6. Population characteristics patients with non-missing versus missing six minute walking distance

Patients non-missing Patients missing 6mwd P-value
6MWD (N=91) (N=39)

(%Male) 70(76.9%) 24(61.5%) 0.058
Age 55+12 59+8 0.118
Primary Liver Disease 0.028

Post alcohol 26 (28.6%) 14 (35.9%)

NAFLD 13(14.3%) 5(12.8%)

Viral 18(19.8%) 4(10.3%)

AlH 5(5.5%) 7 (17.9%)

Cholestatic 15(16.5%) 4(10.3%)

HCC 4 (4.4%) 3(7.7%)

Other 10 (11%) 2(5.1%)
Ethnicity 0.640

African 3(3.3%) 1(2.6%)

Asian 5(5.5%) 3(7.7%)

Caucasian 75(82.4%) 29 (74.4%)

Hispanic 1(1.1%) 0 (0%)

Other 7(7.7%) 6(15.4%)
Weight (kg) 85.1+17.3 83.8+22.9 0.717
Weight change (%) -2.1+£10.1 -7.4+84 0.025
BMI (kg/m?) 27.4+54 27.9+85 0.732
SMI (cm?/m?) 497 +9.7 473+7.5 0.233
MRA (mean hu) 421+7.6 388+7.2 0.041
Complications (yes)

Ascites (%) 27 (29.7%) 24 (61.5%) <0.05

HCC (%) 40 (44%) 6(15.4%) <0.05

HE (%) 12 (13.2%) 14 (35.9%) <0.05
MELD score 14.3+58 19.0+84 0.003
Child pugh score <0.05

CP-A 48 (52.7%) 7(17.9%)

CP-B 31(34.1%) 16 (41%)

CP-C 12 (13.2%) 16 (41%)

Data expressed as mean + standard deviation or frequency and percentage (%). Abbreviations: 6MWD, six minute walking distance;
AlH, Auto-Immune Hepatitis; CP, Child Pugh; BMI, Body Mass Index; HGS, Handgrip Strength; HCC, Hepatocellular Carcinoma; HE,
Hepatic Encephalopathy; MRA, Muscle Raddiation Attenuation; NAFLD, Non-Alcoholic Fatty Liver Disease; SMI, Skeletal Muscle
Index.
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