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Abstract

Cirrhosisvisrassociated wittfisabling symptoms and diminished heaklated quality of life
(HRQOL). Howeverfor patients with compensated diseata&ta are limited regarding
associations with pogratientreported outcomes (PROs). We prospectively enrolled 300
patients'with cirrhosis and portal hypertension without a history of hepatplesopathy and
reviewed medical and pharmacy records. Waratterized determinants BROsusing the SF-8
scale (0100) and sleep quality using the Pittsburgh Sleep Quality Index (poor sleep >5).
Disability and frailty measures were assess#uy Activitiesof Daily Living (ADL), falls,

handgrip and chakstand. Cognitive functionwas measuredsing weightedures from the
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inhibitory control test [ICT]. The mean age of our cohort was 60 IQR (5%€86}%, 56.3% were
male, and 70% Child Class A. All patients had portal hypertension, 76% had varices and 41%
had a history of ascitepredominantly well controlled The median MELDNa was 9 (IQR #

13). The averall median SF-8 was 75 (59-86). Multivariate analysis showed thaingdjois

age, sex, education, and MELD-Na, performance on chair-standdHRQOL points (95% CI
4.76-13.8) perd0-stands), ADL dependence (-6.06 (-10.8- -1.36)), opiat®.0def{#.84- -

2.19)), benzodiazepine us@&.60 (6.58- -0.42)), and ICT performance (-0.10 (-0.20 — 0.001) per
weightedhare)'were significantly associated with HRQG\mong patients completing the ICT,
poor HRQOL (score<50) was significantly associated with ettamds (odds ratio per 10-

stands, 0.24 95%CI[0.10.56]) and weighted lures (OR per weighted-lure, 1.01 [1.00-1.03]).
Poor sleeprquality was associated vaghate use (OR 2.85 95%CI[1.11-7.29] and lures (OR per-
lure, 1.03 [1.00-1.05]).

Conclusion:Disability, chairstand performance, cognitive dysfunction, as well as psychoactive

medication tusaresignificantlyassociated witlPROsin patients witkclinically stablecirrhosis.

Background

Cirrhesis is the final common pathway for most chronic liver diseas@h€lajority of
the >630,000 patients with compensated cirrhosis itheed StatesUyS) live more than a
decade after diagnosisaking compensated cirrhosis a chronic condit@Mortality markedly
increasewvith the onset ofomplications such as ascites, variceal hemorrhagaepatic
encephalopathy (HE). In addition¢bnical decompensati@ncirrhosis is also associated with
poor patientreported outcomes (PROs) sugboas sleep andiminishedhealthrelatedquality
of life (HRQOL). We recently reviewethe determinants d?ROsin cirrhosis(3) Like others,
we foundsthat liver diseasseverity particularly HE is the princi@l driver of symptomsand
poorHRQOL (4=8) Adequate control of cirrtedsscomgications is therefore crucial to improg
PROs(6) Less is knownhowever, regarding the determinants of and targets for improvements

of PROsamong the vast majority phtients with cirrhosigsho are compensated
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In order tostudy the incidence and predictive factors of overt HE and to test interventions
that might improve PRQOs patients with cirrhosis, &enrolled 300 patients with cirrhosis and
portal hypertension but marior HE to characterie the determinants tiieir PROsn search of
potentially modifiable factorsA priori, we werenterested irpsychoactive medications and
frailty. Psycheactive medicatiomse frequently usedhave unique adverse effeatspatients
with cirrhosis(9) andcanoftenbe substituted for equally effective alternative theraihiasdo
not havethe'sedating sideffects(10-12) Indeed, in a nationally representative study of patients
with noncancer chronic pain propensity matchedfoate use, opiates were not associated with
improved pain osignificantly different ROs(13) Similarly, frailty is also common among
patients with eifrhosisassociated with podtROs and in some patienisay be reversed with
nutrition and physical therapy.(14#)

M ethods

We prospectively enrolled 300 subjects from the Hepatology subspecialty clinic of the
University of Michigan Health System from July 2017 to April 20R8&8tients weréentified by
a manual 'search of clinical schedules for dlilts >18 years of age with a diagnosis of cirrhosis
and portal hypertension based on clinical, histological and radiographic dataabsémee of a
liver biopsypatientbad b meetfat least 2 of the following criteriamiaging findings of cirrhosis
(cirrhotic appearing liver, splenomegaly, varices, ascitem)sientelastography >3 kPa
aspartate@minotransferages(l)/platelet ratio index (APRI) >2.0, and endoscopy pitesence
of esophageal variceShe presence ofgptal hypertension asdefined by at least 1 of the
following: ‘ascites, hydrothoraxavices or history of variceal hemorrhagkatelet counk 80K
(in the abgence of hematological causes of thrombocyip&ve excluded all patients with
Child Creirrhosisa aurrent or past history of ovenepatic encephalopathME) (history of
hospitalization for HE, current lactulose or rifaximin prescriptiomon-English speaking,
estimated life expectancy <h2onths, pregnancy, severe mobility impairment (e.g.
hemiparesis)severe cognitive impairmefincluding overt HE), prioliver transplardtion, or
history oftransjugular intrahepatortosystemic shumlacementThis studyutilizes baseline
assessmerdf patients enrolled ia longitudinal cohort studgimed to determine incidence and
predictorsof overt HE. As such patients with overt HE at enrollment were excluded. W

included patients of all etiologieslliAatients with hepatitis C related cirrhosis lzthieved
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sustained virologic response at the time of enrollmBmt study was approved by the
University of Michigan Health System Institutional Review Board and alkstdbprovided

written informed consent.

Screening and.Recruitment

Overall,814patients were eligible, 360 were not recruited due to being missed in clinic
or not attending scheduled visits, 150 were approached but declined participation (66 were
interestedut'did not have time toompletethe studyprocedures, 58 refused, and 26 were found
to beineligible due to a new diagnosis of HiScertained by kepatologist during their clinic
visit), and 4 were enrolled in errdue to a remote history of HE.

Outcomes

Theprimary outcome was HRQOL as measured by the Short-Form 8. Each patient’s
HRQOL was"denoted by a summary score tlvas an average of all domains. (See
Supplementary ,Methods). The advantage of the SF-8 over the SF-36tisstehorter, and it
has been studidd patients with chronic liver diseagE8-20) We evaluated absolu#RQOL
score(0-100, seored according to RAND methods(21)) and dichotorsgares into
satisfactory-and poor HRQOL fileed as score50.(22)

Sleep quality was evaluated as a secondary outcome. All patients completed the
Pittsburgh Sleep Quality Index (PSQI), a widely validated {@8).The PSQI has been
extensivelystudied in patients with cirrhosi@, 24)It is strongly correlated with HRQO&nd
depression (patients with depression hsiw@lar HRQOLscores as those with sleep
disorder§23))y-in part becauste PSQI measures symptoms of poor HRQOL and depression
(i.e. pain, anxiety, enthusiasm) asdobecause poor sleep leads to poor HRQO1ie PSQI has

a range of 0-2With scores >5 considerdéd beconsistent with poor sleep.(23)

Exposures
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An interview was at the time of enrollment to colldeta regardingemogaphics,
clinical history currentdaily-usemedicatios, and comorbidities (Charlson Comorbidity
Index(25). Alcohol use over the prior 12 months was recorded using a validated
guestionnaire.(26) Alcohol abuse was defined by binge drinking (>5 drinks in 2 hours, >4 for
women) or.chronic use >7 or >14 drinks/week for women and respectivelyMedication
lists were reconciled at the time of the vi§ihronic medication use was defined>a30 days of
use.We'specified a distinction between tricyclic antidepressants and conventional anti
depressants'because the indication for these medication classes typicallgelféeity of liver
disease was assesl using the Child Classification and Model for Endstage Liver Disease with
Sodium (MELBNa).

Functional disabilitywasassessed by Katctivity of Daily Living (ADL) scale(27)All
patients were questioned abamnty history of falls over the prior 6 montisphysical frailty
assessmentwas performed using two tests. Hand grip strength was evaluated usifigelnl hand
dynamometer;patientgereasked to squee the device three times with their dominant hand.
The forcewof each squeeze wasordedand the best result retained for analySisill
performanee wadefined with respect to sex and body-mass index (Supplementary
Methods)(16) The number of chair stan{fepeatedly rising from a seatpdsition to standing
and sitting.againperformed within 30 seconds was also asseBsedolack of standard
definitions,frailyperformance was defined asscore <-1.0 (in this case, <5 chair stands in 30
seconds), eensistent with the definition ubgd_ai et al(16)

Cognitive testing ws performed using thehibitory Control TestICT), a validated
free-to-useyeomputerized tedeveloped by Bajaj et avhich takes 1415 minutes to
complete(28) The subject is asked to responduescas they are flashed a computer screen
(see example in appendix). The number of incorrect resp{radted ‘lures’)is automatically
tabulated by the computer program to determine the test results. As establishedday étm
al,(29) we also adjusted the lures for the number of correct responses (called ‘targets’).
Weightedhures are calculated as follows: lur@st{portion of targets m&t Amodio showed that

a aut-off of 24 weightedures was associated with minimal HE by psychometric testing
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Satistical analyses

Comparisons of continuous variables were performed using Student’s T test and
Wilcoxon Rank Sums tests for parametric and parametric variablesespectively.
Categorical variables were compared using a&thiared test. To evaluate the primary outcome,
we performeddlinear regressioiVe also performed a logistic regression for dichotomous
HRQOL (<50-as poor) and the secondary outcome (PSQI ¥bjatiable associations with p
values <0.05 were included in multivariable regressiGigen the importance of age, sex, and
MELD-Nasinbeoth quality of life estimates and the interpretation of many covariates (e.g. hand-
grip), these.variables were included inmilltivariable modelsAn estimate ofmodel
performance was provided using theefficient of determination (d®°valug, a measure of
goodness of fit that ranges from 0 to 1 (perfect fit). Many patients could notetetmg ICT,
limiting multivariable regressions that includegnitive performance. Rather than impute
missing,values;we performed sensitivity analyses for our regressions on@fiinmeiformance.
Finally, we reevaluated model estimates in clinicallyeneant subgroups, namely patients with
compensated (Child A) cirrhosis, prioafrent ascites or diuretic ussired HCV, those without
a history of alcohol abuse, and those without prescriptions for opiates or benzodmZdm@ne
sample sizef 300was determined fahe primary outcomes of our longitudinal study aimed to
determine predictors of incident overt HE. Power calculation was not peddaméhe current
analysis on.PROs at enroliment and associated faétthanalyses were performed ngi JMP
Pro®, Version.13. SAS Institute Inc., Cary, NC.

Results
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Demographics and Clinical Factors

Characteristics abur 300 enrolleghatientsare delineated imable 1. Mean age wa60
years 56%weremale median years of education was 14, A&6eChild Class Aand median
MELD-Nawas9. All patients had portal hypertension including 76% wahces 41% witha
history of asciteg10% requiring paracentesigind 37% with thrombocytopenia (<80,000).

Frailty and Cognitive Function

Mostpatients (91%) wemble to carry out atheir ADLsindependently. Compared to
men, women had significantly lower hagdp (22.8t7.3 vs 38.5%2.4 kg, p<0.0001) but not
chairstands«(10.65.4 vs 9.95.5, p=0.87). Proportion of women and men with a histofglsf
within the dast:six month&assimilar, 32(24%) vs 33(20%), p=0.3Blinety-one (34%)patients
had impaired cognitive function based on ICT weighted lure valxesall cognitive
performance measured lases, targes, orweighted lure valuewere not differentvith respect to
sex, Childclass, benzodiazepine or opiate use, alcohol abuse, or alsobibler causes of
cirrhosis(lables1). Of note, 37 (12.3%atieris could not perform the ICT; 22 became
frustrated and-guit, 10 could not understand instructions, and 5 had adverse reactioas (suc

dizziness).

Associationswith Quality of Life

The mediars~8 score for HRQOL wag0 (nterquartile range 586) with 59 (20%)
reportingseeres:<50Figure 1 shows the average raw -8Fscore fothe entirecohort and
subgroupsln-Table 2, we show thaHRQOL was associated witgtducation, etiology of liver
disease (aleoheklated), severity of liver disease (Child class B, MBENB), use of
psychoactive:medicains (antidepressants, opiates, benzodiazepines, and gabapentin), frailty
(ADL performance, chaistands, and falls) and cognitive function (weighiges). When we
adjusted these results for each other (with forced inclusion ofagand MELD-Na), the
remaining significant variables included education, chair-stands, ADL dependence,
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benzodiazepine use, opiate use, and weighted-lures. This final model hadfdn3®,

suggesting that it explained a substantial (36%) portion of the variance in qualiéyiofdur
cohort.For comparison, theespective univariablB? associated with MELENa, education,
chairstands, ADL dependence, benzodiazepine use, opiate use, and weighted-lures was 0.02,
0.03, 0.15,.0:07, 0.07, 0.03, and 0.04.

In Supplementary Table 1 we perforneda logistic regression conditioned on poor
HRQOL (SF8 score<50). In thisanalysis only chairstands (odds ratif®R] per 10-stands 0.24
95%CI[0.11-0.56]) and weighted lures (OR per weighted-lure 1.01 [1.00-1.03]) were
significantly/associated with poor HRQOI. a sensitivity analysis excluding ICT performance,
chairstands©QR 0.34 95%CI[0.17-0.72]) and falls (2.20 [1.06-4.58%re associated with poor
HRQOL.

Quiality of Life in Clinically Important Subgroups

Inkigure 1 andTable 3, we demonstrate model estimates in subgroups relevant to
clinical praetice. Only opiate use was consistently associated with poor HRQOL across
subgroups. Chaistands, a measure of frailty, was associated with HRQOL in all groupfosave
those withlascites or diuretic use. A history of ascites, when present, was-aidiager
determinant-of, HRQOL. The magnitude of the association between chair-stands@@di HR
was substantially greater for patients with Child A cirrhosis (severityarfdisease was an
over-riding determinant of HRQOL in those with Child B cirrhosis). Cognitivetiancas
measured by weightddres, was associated with HRQOL only in patients with cured hepatitis

C, no prior.alcohol abuse, and those not on opiates or benzodiazepines.

Associations with Poor Seep

Our patients reported a median PSQI score of 7 IQR (4-11), 187 (63%) of whom had
poor sleep (PSQI>5Although poor sleep was highly prevalent, we show that specific
subgroups had greater burdens of poeelFigure 1). This includel, for example, patients
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with Child B cirrhosis (71.4%), those with weahairstand performance (84.1%), and users of
opiates and benzodiazepines (87.08¢¢. excluded benzodiazepines from regression analyses
given that they are often used explicitly for poor sleep. Many factors that were wtrong|
associated in a univariate analysis includingr disease severity and frailty were not significant
in multivariable analysidn Supplementary Table 2 we detail the results of a multivariable
logistic regression thdound only 2 factorsvere significantly associated with poor sleep: opiate
use (OR 2:8595%CI[1.11-7.29] and weighted lures (1.03 [1.00-118%])sensitivity analysis
excluding1CTperfomance \opiates (2.23 [1.04-4.78]), Child B (2.11 [1.16-3.82]), and chair-
stands (per 18tands, OR 0.58 [0.34-0.98))ere associated with poor sleep

Discussion

Theulived experience of cirrhosis can be very challenging for many patients, marked by
debilitating.symptoms and poor HRQOL.(3) P&&RCs havebeen traditionally associated with
cirrhosiscomplications such as ascites avertHE.(4-8) However, tis prospective study of
300generally clinically stableutpatients with cirrhosis, half of whom had no history of
decompensation and none had history of overt HE, highlight other, potentially modifiable target
for suboptimaPRROs.Specifically, we found that markers of frailty, psychoactive medications,

and cognitive functionvere associated with HRQOL and slegymlity.

These data comat an important time in the history of chroticer disease. The
prevalence ofirrhosisis rising due to the increasing prevalence of non-alcofuatlig liver
diseas€dNAFLD) and alcohokelated liver diseas&0, 31)At the same time, as we approach the
eradicatiomof hepatitis C, weexpect taarrest the natural history of cirrhosis for many patients,
extending lives substantially. Thuspre patientare living with cirrhosis andiill be living

longer Awareness of andferts to improvePROsare needed.
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A conceptual model of quality of lifein cirrhosis with portal hypertension

Adjusting for severity of liver disease, age, and education, we found associations with
HRQOL and poor sleep quality that extend current knowledge in important waysséustal
studies have.shown thiailty is common andgssociated or correlates with poor quality of life in
patients with engtage liver disea9@2, 33)Our datashowed that this is also truea
population'withearlierstage cirrhosishighlighting the importance of recognizing and managing
frailty acress thetagesf cirrhosis The relationship between frailty and poor HRQOL is likely
complex; altheugimuscle weakness may interfere with activitien#y also reflect qualitatively
more severe.comorbidities and cognitive dysfunctidre association between chatands and
poorsleep underscordbat frailty reflects a global disorder that impaPROsbeyond physical

function.

Secmd;we found that impaired cognitive functias measured by ICgerformances
associated with. poor HRQOL. The ICT has been used for diagnosis of covert Hat34j al
previouslyexploited the relationship betweeavert HEand poor HRQOland showed that 4
guestion medification of the Sickness Impact Profile HRQOL-tool, can be used tat@riik
for, if not*diagnosecovert HE(35) Our data showed thi@T performance caalsoidentify
patients with poor HRQOL. However, we found that impaired cognitive function had argreat
impact on.HRQOLin patients with neither alcohol abuse histoniespsydoactive medication
use.As we'have reviewed elsewhdB8) the ICT, like other tests aovert HE, has not been
validated in"patients with alcohol abuse or those on psychoactive medicBtiotisis important
subset of patients, alcohol, opiate or benzodiazepine use may dimimnisibiligy to carry out
these tests andsconfound the results. Indeed, we found that an important subgroup of patients
could not perferm the ICTn order to assess associations with ICT scoreghtssubgroup,
must be excluded, thereby maskisg@ciations between poor sleep qualityychoactive

medicationsand frailty.

Third, we showed that chronapiate and benzodiazepinee is common in patients with

cirrhosis and negatively impaBROs These data in patients withinically stablecirrhosis
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extend results from Ghabril et al who demonstrated an impact of opiates on HRQGleep
quality in patients with decompensated cirrhosis.(8) We acknowledge thadBRQIDL in these
patients may be driven by the indicatidosopiate or benzodiazepinse and not necessarily a
direct effect of these medications in patients with cirrh@i3However,these medications are
well-recognized tdhave adverse effects patients with cirrhosis and can often be substituted for

safer therapies'without worsening symptoms and other PROs.(10, 13)

Targets for future action

Ourcrosssectional dathaighlight threepaths for futurestudiesaimed at improvindPROs
throughmultimodal interventions that reduce the adverse effects of polypharmacy, address
cognitive dysfunction, and improve physicality/frailgirst, though these data cannot
disentangle.the.effect of psychoactive medications from confounding by indication, the
associationswith HRQOL justifies a prospective trial ofpdescribing. Bychoactive medications
such as opiates or benzodiazepines can often be discontinued or substituted with non-
pharmacologic treatmengs.g. talktherapy for anxiety, sleep-hygiene training for insomnia,
physical therapy for back pain), avoiding se&féects without therapeutic failuend may even
improve-quality of life.(10, 38 addition to the potential value in improving HRQOL, thera is
physiologi@l rationale for dgprescribing psychoactive medications in patients with cirrhosis.
Benzodiazepines sedate while potentiating inhibitory (GABAergic) wmpiajes sedate while
decreasing integtal motility, potentially increasing the absorption of ammamid bacterial
translocatiof(9) These mechanisms are both implicated in HHight of the recent opioid
epidemic, many studies been conducted to evaluatffibacy of alternative, less addictive
approaches to pain control in non-oncology settings showing similar effectiveness. Although
worsenedsHRQOL is a theoretical risk after opiate discontinuation, the available data actually
supports withdrawal.(10, 13h€se data suppaatposition of clinical equipoise and justify

similar clinical trials in patients with cirrhosis.

Second, by identifying patients with sub-optimal performance on cognitive tegéng,
may initiate therapeutic trialsincluding lactuloser rifaximin — thatcould have thepotential to
improve quality of life(7) Third, interventions for patients with frailty such as improved
nutritional support and physical theramyy result inmprovements in quality of lifé39-41)
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These interventions haw®enshown to be effective in improving HRQOL patientswith
advanced cirrhosis on the liver transplant waiting list but have not been stugegents with
Child A cirrhosis, a more clinically stable populatimmwhom such interventions are easier to

implement

Contextual factors

Ourdata must be interpted in the context of the study design. First, this csestional
analysis cannot establish causatiOnr data are at risk for confounding by indication (pain and
anxietyforawhich psychoactive medicatiorase prescribedre also linked with poor HRQOL).
Second, our coholtest reflects the characteristics of patients seen at a tertiary referral center and

may not generalize totherpatients with cirrhosis

Conclusions

Deficits in quality of life are present evenpatients with predominantly Child A
cirrhosis These.findings underscore the need for a holistic assessment of our patkents
highlight'oppertunities to improveROsin patients with cirrhosifOur data support the role for
a multifactorial interventiomimed at reducing polypharmacy, improved physical function, and

tesing-and-treating of cognitive dysfunction.

FIGURE LEGENDS

Figure lwHealth-related Quality of Life (HRQOL) and Sleep Qualityin Population
Subgroups

Left side:Each"bar displays theedian (interquartile range) S&-score for sample subgroups.

ADL = activities of daily living.High SF8 score indicates better quality of life.

Right side: Each bar displays the proportion of patients with Pittsburgh Slebéfy Qutices > 5

(indicating poor sleep quality)
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Table 1: Charaeteristics of the300-person Cohortat Enroliment

Age, years 60 (5266)
Educationyears 14 (12-16)
Sex, male 169 (56.3%)
Body Mass Indexkg/nt 29 (26— 34)
Hepatitis C 30%
Etiology* Alcohol 22%
NAFLD 21%
Other 25%
Hepatocellular Carcinoma 22 (7.3%)

Child class A 208 (70%)
Varices 229 (76%)
Ascites 122 (41%)

Platelet count.<-8000

111 (37%)

Any currentalcohol use 92 (31%)
Current &ohol abuse 22 (7.3%)
Charlson Comorbidityndex 4(1-4)
Laboratory Values

MELD-Na 9 (7-13)
Bilirubin (mg/dL) 1(0.7-1.6)
Creatiningmg/dL) 0.9 (0.7-1.04)
INR 1.1(1-1.2)
Sodium (meg/L) 140 (138-141)
Albumin (mg/dL) 4(3.64.3)
Markers of Frailty

Incompletely independent in ADLs 27 (9%)
Chair stands 10 (7 13)
Hand grip kilograms 31 (22—-39)
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Selfreportedfalls in past 6 months 65 (22%)
Medication Reconciliation (chronic current use)

Diuretics 120 (40%)
Nonselective Betdlockers 180(60%)
Proton pump inhibitor 128 (43%)
Benzodiazepine 55 (18%)
Gabapentin/Pregabalin 45 (15%)
Opiate 67 (22%)
Antidepressant 54 (18%)
Antipsychotic 21 (7%)
Inhibitory Control Test Performance

Lures 12 (7-22)
Targets 94.3 (84-98)
Weighted lures 14.5 (8.2-37.8)
CannotcompletelCT 39 (13%)

Categrical values‘are presentedrasmber and percent. Continuous variables are presented as median (interquarjiléGange

= inhibitory control test, INR = international normalizedio, MELD-Na = Model for Endstage Liver Disease with Sodium

NAFLD = Nenaleohalic Fatty Liver Diseasésome patients had both hepatitis C and alcoblalted liver disease

Table 2: Univariate and Multivariate Associations with Quality of Life

Univarige Analysis

Multivariate Analysis

Effect Estimate (95% P-Value | Effect Estimate P-value
Confidence Interval) (95% Confidence
Interval)
Age (per year) 0.16 €0.05-0.36) 0.13
Education (peryear) 1.33(0.13-2.52) 0.03 1.09 0.10-2.09 0.03
Male -0.88 €3.54-1.78) 0.52
Body Mass.Index (per point)| -0.47 ¢0.87- -0.06) 0.02 -0.16 (0.520.19) 0.36
Charlson Cemorbidity (per | -0.59 ¢1.36—0.18) 0.13
point)
Hepatitis C -1.06 ¢7.24-5.12) 0.74
ALD -7.03 €13.7- -0.37) 0.04 -1.98 €4.97-1.00) 0.19
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NAFLD -1.98 (8.90—-4.93) 0.57

Hepatocellular Carcinoma | 0.70 ¢4.77—6.18) 0.80

Child class B -3.81 €6.72- -0.89) 0.01 -0.49 €3.602.62) 0.75
Varices -0.70 €3.88—2.48) 0.67

Ascites -1.19 €3.87-1.50) 0.38

Platelet count < 8000 -2.64 ¢5.39-0.11) 0.06

Alcohol abuse -0.72 (5.73—-4.28) 0.78

MELD-Na (per point) -0.66(-1.02- -0.19) 0.008 -0.40 (-0.90-0.09 |0.11
Bilirubin (per mg/dL) -2.40 €4.14- -0.67) 0.007

Creatinine (persmg/dL) 0.57 €2.61-3.76) 0.72

INR (per point) -12.0 €21.5- -2.63) 0.01

Sodium (per. meg/L) 0.26 ¢0.02—0.53) 0.06

Albumin (per mg/dL) 6.54 (1.87-11.2) 0.006 2.20 ¢3.037.43) 0.41
Falls -8.16 (11.4- -4.95) <0.0001 |-269(-019-5.57) |0.07
Chair standsx(per 10 stands) 11.40 (9.4G-18.60) <0.001 9.28 (4.7643.8) <0.0001
Hand grip (per 10 kilograms) 1.90 ¢0.10—3.90) 0.06

ADL dependence -9.46 €14.8- -4.08) 0.0006 -6.06 €10.8 -1.36) | 0.01
Diuretics -1.20 €3.68-1.28) 0.34

Nonselective'Bethlockers | -0.79(-3.27-1.69) 0.53

Proton Pump Inhibitor -3.27 £5.93--0.60) 0.02 1.17 €1.23-3.57) |0.34
Benzodiazepine -6.17 €9.79- -2.54) 0.0009 -3.50 (6.58 -0.42 | 0.03
Gabapentin -5.79 (9.35- -2.23) 0.002 -1.81 ¢(5.021.40) | 0.27
Opiate -10.4 €13.5- -7.30) <0.0001 |-5.01 (-7.84--219) | 0.00®
Tricyclic Antidepressant -4.90 ¢8.88-0.92) 0.02 -1.40 €5.34-2.55) 0.49
Antidepressant -6.39 (9.88- -2.90) 0.0004 | -3.01¢6.47—0.46) | 0.09
Antipsychatic -4.96 (9.96—0.04) 0.05

ICT Lures (per lure) -0.21 ¢0.46—0.04) 0.10

ICT Targets (per target) 0.11 €0.09-0.31) 0.26

Weightedrlures (per point) | -0.14 ¢0.26- -0.02) 0.04 -0.10(-0.20-0.007) | 0.049

The estimates reflect the results of a linear regression and should bestetégs a positive or a negative effect on quality of

life. The multivariable analysis included all vasles with p <0.05 in the uraviable analysis. We also includade, sex, and

Child Classgiven the biologic association of these variables with the other candidatéatesWe did not include bilirubin or

international normalized ratio (INR) in the multivariable model given coltiheaith MELD-Na.
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Table 3: Correlates ofHealth-Related Quality of Life (HRQOL) in Subgroups

Covariate Child A (n=208) Ascites or diuretics| Cured Hepatitis C | No current or prior No current opiate
i (n=91) alcohol abuse (n =32) | or benzodiazepine
Q use (n = 202)

- T

Chair sta!ds 13.1 (7.27-18.90) 7.92 (0.26-15.6) 7.99 (3.24-12.73) 9.52 (4.40-14.63)

(per 10 s

Opiate Us -4.90 ¢8.29 -1.50) | -6.62 €10.7--2.53 | -5.50 €10.9- -0.13) | -5.17 ¢8.36- -1.98)

(yes vs nm

MELD-Na 20.77 ¢1.36- -0.18) -0.68 ¢1.13- -0.22)
(per poinC ‘

Antidepressants -4.24 ¢8.31- -0.18)
(yesvs n ‘

-0.13 €0.23- -0.02)

-0.17 ¢0.28- -0.06)

Weight res -0.16 €0.32- -
(per poi 0.006)

(yesvsn

Incomplete ADLs -4.81 (9.24- -0.38) -5.84 €10.6- -1.11)

Benzodi es

(yes vs £

-4.14 (7.57- -0.7)

HRQOL_i,';r.ged on a scale fronll00. Results of the multivariable model from Table 2 for subgroups. Only the signifeesuits are depicted

for each oup. Each estimate is the result of a linear regression with a 95% confildevetieindicating a positive or a negatiapact on

HRQOL SCOfGI‘ay shading indicates a neignificant result (p> 0.05); black shadinmndicates that the variables were excluded from the model.
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