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Abstract

Cirrhosis is associated with substantial morbidity and mortality. Development of complications of cirrhosis, including
hepatic encephalopathy (HE), portends poorer outcomes. HE is associated with hospital readmission, impaired patient and
caregiver quality of life, risk of falls, and mortality. Guidelines recommend lactulose as first-line therapy for HE and rifaxi-
min in combination with lactulose for reducing the risk of HE recurrence. Improving post-discharge outcomes, including
readmissions, is an important aspect in the management of patients with HE. Approaches focused on improving manage-
ment and prevention of HE, including properly titrating lactulose dosing, overcoming medication-related nonadherence,
and incorporating rifaximin as therapy to reduce the risk of recurrence, as well as incorporating supportive care initiatives,
may ease the transition from hospital to home. Strategies to decrease readmission rates include using hospital navigators,
who can offer patient/caregiver education, post-discharge planning, and medication review; and involving pharmacists in
post-discharge planning. Similarly, telemedicine offers providers the opportunity to monitor patients with HE remotely and
improves outcomes. Providers offering transitional care management may be reimbursed when establishing contact with
patients within 2 days post-discharge and conducting an outpatient visit within 7 days or 14 days. Several approaches have
been shown to improve outcomes broadly in patients post-discharge and may also be effective for improving outcomes specifi-
cally in patients hospitalized with cirrhosis and HE, thus closing the revolving door on rehospitalizations in this population.
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Background

Cirrhosis is associated with a number of etiologic factors,
including viral infections (e.g., hepatitis B and C), alcohol
use, and nonalcoholic steatohepatitis [1]. Cirrhosis has
been estimated to affect 0.3% of the US adult population
and was the eleventh most common cause of mortality in
the USA in 2017 [2, 3]. In 2014, liver disease was associ-
ated with 251,790 US hospitalizations, a 25% increase from
2005 [4]. In 2019, the overall economic costs of all hospital
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readmissions, which were, in part, considered prevent-
able, were estimated at US$21 billion to US$22 billion [5].
While not broken down by disease state in that publication,
it is likely patients with liver disease were included in that
estimate.

Readmission rates in patients with liver disease have been
high and have varied among studies (Table 1) [4, 6-10].
Indeed, pooled data from 7 independent studies published
between 2001 and 2015 indicated that the 30-day readmis-
sion rate for patients with cirrhosis was 25.8% (95% con-
fidence interval [CI], 23.8-28.0%; range 6.3-37%) [11].
In 2015, data from the all-payer US Nationwide Readmis-
sions Database reported that the 30-day readmission rate for
patients with liver disease was 15.0% [4].

The transition from the compensated to the decompen-
sated state of cirrhosis is characterized by development
of complications, including hepatic encephalopathy [HE],
ascites, and variceal bleeding [12, 13]. Development of
cirrhosis-related complications has been associated with
significantly lower survival rates compared with rates for
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Table 1 Readmission rates in patients with liver disease

Study

Readmission rates

Volk et al. [6]

(2006-2009; n=402 pts)

Koola et al. [7]

US VA (2006-2013; n=179,298 index hospitalizations)

Rosenblatt et al. [8]

Inpatient databases (2009-2013; 3 US states); pts with Medicare
coverage whose index hospitalization was related to CHF, MI,
or pneumonia (n=797,432 pts)

37% of pts readmitted within 1 mo (median time to first admission, 67 d)
30-day readmission rate: 23%

Pts with comorbid cirrhosis (n=8964) vs. no cirrhosis (n="788,468)
30-day readmission rate: 29.3% vs. 23.8%; P <0.001

90-day readmission rate: 48.0% vs. 39.2%; P <0.001

In pts with cirrhosis, odds of:

30-day readmission: OR, 1.13; 95% CI, 1.08-1.19; P <0.001
90-day readmission: OR, 1.09; 95% CI, 1.04-1.14; P<0.001

Tapper et al. [9]

5 US states (2011; n=119,722 index hospitalizations)

Shaheen et al. [10]

US Nationwide Readmissions Database (2014; n=158,954 pts)

Peery et al. [4]

US Nationwide Readmissions Database (2015; n=139,971 index
hospitalizations)

30-day readmission rate: 12.9%
90-day readmission rate: 21.2%

90-day readmission rate: 25.3%

30-day readmission rate: 15.0%

CHF congestive heart failure, CI confidence interval, MI myocardial infarction, mo month, OR odds ratio, pts patients, VA Veterans Administra-

tion

patients with compensated cirrhosis (> 12 years vs. ~2 years,
respectively) [13]. An EU single-center, retrospective study
reported that HE was the cause of hospitalization for approx-
imately one-third (35.1%) of admissions among 177 patients
with decompensated cirrhosis (2008—-2014; 427 hospitaliza-
tions); among 250 rehospitalizations, the 30-day readmis-
sion rate was 31.2% [14]. Patient mortality risk was great-
est <30 days post-discharge (range, 9.4% [2004] to 10.1%
[2013]).

Interviews with patients newly diagnosed with cir-
rhosis and their caregivers have provided insight into the
negative impacts of a cirrhosis diagnosis [15]. Not surpris-
ingly, the time of cirrhosis diagnosis has been described
as an emotionally distressing period for both patients and
caregivers [15]. Caregivers have reported burnout associated
with disruptions to daily life resulting from unanticipated
hospitalizations and patients’ increasing dependence [15].
The impact of cirrhosis on employment has been felt both
by patients and caregivers, with patients working less, if
at all; the resulting decrease in income, compounded with
increasing healthcare costs, has posed economic challenges
for patients [15, 16]. The aim of this narrative review is to
provide an overview of the impact of HE on patients with
cirrhosis, including hospitalizations and risk for HE recur-
rence and readmission, and to discuss clinically relevant
opportunities for improving patient outcomes, including
steps for mitigating hospital readmissions in this patient
population.

Hepatic Encephalopathy

Overt HE is a neurologic complication of cirrhosis that is
distinguished by a wide range of symptoms, from lethargy,
personality changes, confusion, and inappropriate or odd
behavior to coma in the most severely affected patients [17].
A pattern of hospitalization and subsequent readmission is
common in patients with cirrhosis, particularly in those
with HE (Fig. 1) [11]. In a US single-center, retrospective
study (2011-2013) of 222 patients with decompensated
cirrhosis, more than half (59.4%) were readmitted within a
median 54 days, with HE cited most often as the cause for
readmission (35.5%) [18]. The presence of HE at the time
of the index hospitalization was a significant predictor of
shorter time to readmission and a significant predictor of
readmission <30 days [18]. Similarly, the presence of HE
increased the odds of 30-day readmission in patients with
cirrhosis from 3 US states included in the Hospital Readmis-
sions Reduction Program (HRRP) between 2009 and 2013
[8]. Finally, in a single center study (2008-2014), HE was
cited as the cause for almost half of the 250 readmissions
(45.4%) [14]. Repeat hospitalizations can place substantial
financial burden on healthcare systems. For example, larger
hospitals and teaching and safety-net hospitals treating
Medicare patients in the HRRP, which were more likely to
treat a sicker and more socioeconomically disadvantaged
population, had higher readmission rates than smaller hos-
pitals and non-teaching and nonsafety-net hospitals and were
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Fig. 1 Effects of hepatic encephalopathy. QOL = quality of life

more likely to be penalized by receiving a cut in Medicare
reimbursement [19]. According to data from the US National
(Nationwide) Inpatient Sample, HE-related hospitalizations
increased significantly from 75,475 in 2009 to 106,915 in
2013 [20]. However, there was a significant decrease in the
mean length of hospitalization (7.6 days vs. 7.1 days, respec-
tively) and inpatient mortality (11.9% vs. 10.2%) during this
time [20].

The burden of hospitalizations on caregivers cannot be
overlooked, as a study showed that caregivers of patients
with more than 2 hospitalizations due to complications of
liver disease within a year were more likely to experience
caregiver burden (Zarit Burden Interview score >21) than
other caregivers [21]. Beyond the burden of hospitalizations,
overt HE negatively affects patient and caregiver quality of
life (QOL; Fig. 1) [21-24]. A significant association has
been shown between impaired patient QOL and history of
overt HE in patients with decompensated cirrhosis [22].
Caregivers of patients with advanced liver disease have
demonstrated significantly lower mental health scores com-
pared with the general population, including in the areas
of emotional health, mental health, social functioning, and
vitality [21]. Patient history of HE has been identified as
a significant predictor of increased caregiver burden [21].
Psychological effects of HE also have been shown to be an
important component of diminished QOL in patients with
HE and their caregivers [24]. Caregivers of patients with
overt HE have reported feeling overwhelmed at the first
onset of symptoms; feeling “tied down” due to increased
household responsibilities and the need to evaluate the
patient for symptoms of overt HE; and experiencing com-
munication issues with healthcare providers [23].

A significantly higher rate of falls has been observed in
patients with cirrhosis and cognitive impairment, such as
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that seen with HE, compared with those without cognitive
issues (40.4% vs. 6.2%, respectively) [25]. This is important,
as cirrhosis has been shown to be a predictor of peripheral
fractures [26]. Data from the US Nationwide Emergency
Department Sample (2009-2012) indicated that patients
with cirrhosis who presented to the emergency department
(ED) with falls had greater odds of severe injury compared
with patients without cirrhosis, including intracranial hem-
orrhage and pelvic fractures [27]. The presence of HE was
significantly associated with severe fall-related injuries in
patients with cirrhosis [27], and HE was shown to increase
the risk of hip fracture in patients aged > 50 years [28]. Thus,
it is apparent that the presence of HE in patients with cir-
rhosis is associated with hospital readmissions, increased
mortality, impaired QOL, and greater fall risk.

Management of HE

Guidelines from the American Association for the Study
of Liver Diseases (AASLD) and the European Association
for the Study of the Liver (EASL) recommend therapies
for HE, including the nonabsorbable disaccharide lactulose
and the nonsystemic antibiotic rifaximin [17]. Lactulose is
endorsed as first-line therapy for overt HE, with rifaximin
as add-on therapy for reducing the risk of overt HE recur-
rence [17]. Lactulose dosing is typically 25 mL every 1-2 h,
usually administered orally, until > 2 loose or soft stools per
day occur, with subsequent dosing titration to maintain 2—3
bowel movements per day [17]. Rifaximin 550 mg is admin-
istered twice daily [29].

AASLD/EASL guidelines stress that identifying and
controlling precipitating factors (e.g., electrolyte imbalance,
gastrointestinal bleeding, infection) is key for treating HE
(Table 2) [17, 30]. Precipitating factors for HE observed
in patients with cirrhosis included acute kidney failure,
constipation, dehydration, and infections (e.g., spontane-
ous bacterial peritonitis, urinary tract infection) [30]. In a
case—control study, infections significantly increased the
risk of developing HE in patients with cirrhosis (adjusted
odds ratio [OR], 3.04; 95% CI, 2.44-3.78; P <0.0001) [31].
Further, patients with cirrhosis and a history of 1-3 infec-
tions were more likely to develop HE compared with those
without a history of infections (adjusted OR, 2.68; 95% CI,
2.13-3.37; P<0.001) [31].

Certain medications can also precipitate HE in patients
with cirrhosis [30]. Lactulose is effective when used
properly, but paradoxically, lactulose use also can be
a precipitating factor for HE [30]. Failure to properly
titrate lactulose may result in diarrhea, which can lead
to dehydration, and, in turn, precipitate HE [30]. In addi-
tion, study results showed that approximately half of 145
patients hospitalized with HE were nonadherent to lactu-
lose recommendations [30]. Use of opioid analgesics and



Digestive Diseases and Sciences (2022) 67:1994-2004

1997

Table 2 Precipitants of hepatic

encephalopathy [30] Acute renal failure

Constipation
Dehydration

Electrolyte imbalances (e.g., hypokalemia [potassium < 3.5 mmol/L]; hyponatremia [sodium < 130 mEq/L])

GI bleeding
High-protein diet

Infections (e.g., abdominal infection, bacteremia, cellulitis, respiratory infection, SBP, UTI)

Lactulose nonadherence
Large-volume paracentesis

Medications (e.g., benzodiazepines, opioids)

Acute portal vein thrombosis
Spontaneous portosystemic shunts
TIPS

Unknown/unidentified factors

GI gastrointestinal, SBP spontaneous bacterial peritonitis, TIPS transjugular intrahepatic portosystemic

shunt, UTT urinary tract infection

Data from Pantham G, et al. Dig Dis Sci. 2017;62:2166-2173 [30]

benzodiazepines was identified as an HE precipitant in
20.1% of 149 patients in the retrospective part of the study
and 26.6% of 45 patients in the prospective part [30]. Sur-
prisingly, a single-center retrospective study of 217 hospi-
talized patients with cirrhosis reported that more than half
(54.4%) received opioid analgesics during hospitalization,
and 51.2% of 118 patients with HE prior to admission
received opioid analgesics during hospitalization [32]. It
has been suggested that patients with cirrhosis not be pre-
scribed opioid analgesics, given their nature as a potential
precipitant of HE [30].

Reducing Risk of HE-Related
Hospitalizations in Patients with Cirrhosis

Improving post-discharge outcomes, including reducing the
risk of rehospitalization in patients with cirrhosis who pre-
viously had been hospitalized for HE, is an important part
of the treatment paradigm for HE. A variety of approaches
to minimize readmissions and improve quality of care for
patients with HE (e.g., therapy-related approaches, sup-
portive care; Fig. 2) should be considered by health care
providers. In a single-center study of patients with cirrhosis,
36 of 165 (21.8%) readmissions occurring within 1 month
were considered preventable [6]. Preventing readmissions is
important, given that rehospitalization (for any cause) was
associated with increased mortality in a population of 2133
Medicare beneficiaries > 65 years of age [33]. The mortality

Fig.2 Approaches for improv-

ing outcomes post-discharge in
patients with cirrhosis hospital-
ized for hepatic encephalopathy
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rate at 1 year was significantly greater in patients with a hos-
pital readmission <30 days post-discharge compared with
patients not readmitted during this timeframe (38.7% vs.
12.1%, respectively; P <0.001) [33].

Treatment-Related Approaches
Treatment Adherence

In 2 surveys of patients with cirrhosis, one with 50 patients
and one with 100 patients, more than half of patients (54%
and 58%, respectively) indicated they were not fully adherent
to the medications they were prescribed [34, 35]. A retro-
spective study in patients with HE reported that medica-
tion adherence 6 months after an HE-related ED visit or
HE-related hospitalization ranged from 48 to 77%, depend-
ing on the type of medication [36]. Adherence to therapy
is important, given that medications can help prevent pre-
cipitating factors for HE (e.g., constipation, infections) [36].
Howeyver, data from the North American Consortium for the
Study of End-Stage Liver Disease (NACSELD) indicated
that medications were implicated in 32% of HE episodes
in hospitalized patients with cirrhosis [37]. In that study,
a larger percentage of patients with medication as the HE
precipitant were hospitalized because of HE compared with
those hospitalized due to other precipitating factors [37].

Data, though not specific for a cirrhosis population, sug-
gest medication costs may play a role in nonadherence [35,
38, 39]. In 2004, of the estimated 4.4% of Medicare ben-
eficiaries who failed to fill > 1 prescription, 55% cited eco-
nomic costs as a reason [38]. This may, in part, be due to
Medicare beneficiaries incurring responsibility for any medi-
cation costs as they enter the coverage gap, or “donut hole”
[40]. US survey data indicated that 6.8% of adults > 65 years
of age reported cost-related medication nonadherence
(e.g., skipping or decreasing medication doses, failing to
fill prescriptions) [39]. A lack of insurance coverage sig-
nificantly increased the odds of cost-related medication
nonadherence (adjusted OR, 3.80; 95% CI, 1.36-10.65);
conversely, respondents with a higher income (i.e., income/
poverty ratio >4.0) were significantly less likely to report
cost-related medication nonadherence (adjusted OR, 0.43;
95% CI, 0.24-0.77) [39]. Specific to patients with cirrhosis,
survey data have supported that medication costs can be a
factor for low adherence [35].

Lactulose

As highlighted earlier, inappropriate use of lactulose can
play a role in HE recurrence. NACSELD data have under-
scored the role of lactulose nonadherence as a precipitant
of HE, accounting for 20% of medication-related HE hos-
pitalizations reported [37]. Lactulose nonadherence can be
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attributed to several factors, including adverse effects of
treatment (e.g., diarrhea, abdominal pain, nausea), adverse
events related to overuse (e.g., dehydration, hyponatremia,
which are HE precipitating factors), and lack of awareness
of the importance of ongoing dose titration to maintain 2—3
bowel movements daily [41]. Indeed, in one study, HE recur-
rence due to lactulose nonadherence was reported in more
than one-third of patients (39/103 [39.7%]), with 82.0% of
nonadherent patients failing to regularly fill the prescription;
nonadherence was linked to improperly titrating lactulose
because of unpredictable diarrhea (69.2%), bloating (46.2%),
and abdominal pain (41.0%) [42]. Caregiver interviews have
indicated that educating patients and caregivers on proper
use of lactulose during hospitalization and/or at discharge
would be helpful, given that the length of time between dis-
charge and first outpatient visit with a hepatologist can be
weeks to months [15].

Rifaximin

A phase 3, randomized, double-blind, placebo-controlled,
multinational study demonstrated that a lower percentage
of patients with a history of recurrent overt HE experienced
breakthrough HE during 6 months of treatment with rifax-
imin 550 mg twice daily (31/140 patients [22.1%]) com-
pared with placebo (73/159 patients [45.9%]) [43]. Of note,
91% of patients in each arm received concomitant lactulose
[43]. Rifaximin treatment also decreased the relative risk
of breakthrough overt HE by 58% compared with placebo
during 6 months of treatment (hazard ratio [HR], 0.42; 95%
CI, 0.28-0.64; P<0.001) [43]. An open-label maintenance
study that included patients who had participated in the
aforementioned study showed that rifaximin 550 mg twice
daily provided long-term benefit for patients with a history
of overt HE [44]. HE-related hospitalizations per person-
years of exposure (PYE) were lower in patients treated with
rifaximin compared with placebo (0.21 vs. 0.72 events/PYE)
[44]. All-cause hospitalizations per PYE also were lower
with rifaximin versus placebo (0.45 vs. 1.30 events/PYE,
respectively) [44]. In an EU study, the mean duration of
each hospitalization decreased significantly (>35%) in 158
patients over 1 year following initiation of rifaximin treat-
ment compared with the 1-year period prior to treatment
(8.6 vs. 13.5 days, respectively; P=0.017) [45]. Overall, the
total mean hospital length of stay decreased by >50% during
1 year of rifaximin treatment compared with the year prior
to treatment (11.5 vs. 24.4 days; P <0.001) [45].

While US economic cost data regarding the long-term
benefits of rifaximin use for the prevention of HE recurrence
are limited, 2014 data from a cost-effectiveness model esti-
mated costs of $20,287 and $26,672 per patient in life-years
(LY) and quality-adjusted life-years (QALY) gained, respec-
tively, for rifaximin for the prevention of HE recurrence [46].
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A cost-effectiveness analysis published in 2020 showed that
rifaximin plus lactulose was cost-effective at a willingness-
to-pay threshold of $50,000 per QALY/LY [47].

Nutrition Optimization

Patients with cirrhosis and HE have specific nutritional
requirements given their tendency to malnutrition and
sarcopenia, especially as their liver disease worsens [48].
Achieving an adequate daily caloric intake (i.e., 30-35 kcal/
kg body weight) will decrease the likelihood of muscle wast-
ing. In addition to consuming adequate calories, patients
should be encouraged to consume 1.2 to 1.5 g protein per
kilogram body weight daily to maintain lean body mass.
Further, caloric intake should be spread out over several
small meals or snacks during the course of the day, rather
than concentrated into a few larger meals [48, 49]. Micronu-
trient supplementation may be required for some patients, as
correction of vitamin deficiencies and electrolyte imbalances
is important [48]. Thus, screening for, and management of,
malnutrition and sarcopenia in patients with cirrhosis may
improve outcomes [50].

Utility of Closing Splenorenal Shunts

Spontaneous portosystemic shunts, including splenorenal
shunts, are common in patients with recurrent HE [51].
Splenorenal shunts have been associated with worsening
liver function and increased mortality in patients with cir-
rhosis [52]. A retrospective study of patients with recur-
rent HE reported that embolization of spontaneous porto-
systemic shunts, including splenorenal shunts, effectively
prevented recurrence of HE in 22 of 37 patients (59.4%)
within 100 days (P <0.001 compared with before emboli-
zation); 18 (48.6%) patients experienced no HE recurrence
during the follow-up period (i.e., mean 697 days; P <0.001
compared with before embolization) [53]. A second retro-
spective study supported embolization of spontaneous porto-
systemic shunts, including splenorenal shunts, for preventing
HE recurrence for up to 2 years compared with standard
medical therapy (n=17 patients in each group; 39.9% vs.
79.9%, respectively; P=0.02) [54]. The 2-year survival rate
was improved numerically with embolization versus stand-
ard medical therapy, but the difference was not statistically
significant (64.7% vs. 53.4%; P=0.98) [54]. Thus, closing
splenorenal shunts may be beneficial for preventing HE
recurrence [53, 54].

Fecal Microbial Transplantation
Fecal microbial transplantation (FMT) directly targets the

gastrointestinal (GI) microbial composition of patients with
HE by administration of donor fecal matter into the GI tract

(e.g., enema, oral capsules) [55]. In an open-label, rand-
omized clinical trial, patients with recurrent HE receiving
rifaximin plus lactulose (n = 10) undergoing FMT by enema
using the same fecal donor experienced significant improve-
ment from baseline in HE-related cognitive test scores at
20 days post-treatment (P <0.01), while patients assigned
to standard of care treatment (n=10) had no significant
improvement in cognition from baseline [56]. Further, no
HE episodes occurred in patients undergoing FMT through
day 150, compared with 6 HE episodes in the standard of
care group (P=0.03). Results of a phase 1, randomized,
placebo-controlled trial of patients with recurrent HE receiv-
ing rifaximin plus lactulose (N=20) found FMT (using the
same donor as in the previous study) administered orally as
a single dose of 15 capsules improved cognitive test scores,
for 1 measure, from baseline after 5 months, while no sig-
nificant changes from baseline were observed in the placebo
group [57]. Analysis of both of these trials indicated that
antibiotic resistance gene expression was decreased from
baseline following FMT, which may have utility in patients
with cirrhosis who are increasingly diagnosed with multid-
rug resistance [58]. However, clinical trials involving larger
numbers of patients are warranted.

Supportive Care

Supportive care needs during the transition from hospital to
home have been highlighted through interviews with patients
and caregivers [15]. Newly diagnosed patients with cirrhosis
and their caregivers have indicated that receipt of a discharge
checklist, provider-recommended online resources, mental
health support, caregiver support/training, and financial
navigation tools may facilitate improvements in disease
management (Table 3) [15].

Hospital Navigators and Post-discharge Follow-Up

Although not evaluated specifically in a cirrhosis population,
use of patient navigators has been shown to significantly
improve patient outcomes post-discharge. In a matched-
cohort study that included 7841 hospitalizations, use of
patient navigators significantly decreased the length of hos-
pitalization compared with the use of care teams that did
not include patient navigators (6.2 vs. 7.5 days, respectively;
P <0.001) [59]. Transitional care management was designed
to ease the transition from hospital to home for discharged
patients [60]. Components of transitional care management
include review of discharge information with the patient,
patient/caregiver education, assistance with post-discharge
follow-up appointments, and medication review [61].

One study in 1973 patients showed that among patients
over 60 years of age, use of hospital-based workers to help
in navigation from inpatient to outpatient significantly
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Table 3 Supportive care
resources for patients with

Resource

Information desired

cirrhosis and their caregivers

Discharge checklist
[15]

Online resources

https://liverfoundation.org/"

https://www.niddk.nih.gov/health-information/

. . *
liver-disease

Mental health support
Caregiver support/training

Financial navigation

Symptoms to be aware of
When/whom to call after the onset of specific symptoms

HCP-recommended resources
Basic disease-state information

Recommendations for mental health professionals or
support resources for patients and caregivers

Education on liver disease and its progression
Education on what is expected of caregivers

Resources for financial assistance

*Accessed January 13, 2021
HCP health care provider

Data from Ufere NN, Donlan J, Indriolo T, et al. Dig Dis Sci. 2020;10.1007/s10620-020-06617-4

lowered 30-day readmission rates compared with the use of
standard discharge protocols (adjusted absolute decrease,
4.1%;95% CI, —8.0% to —0.2%) [62]. In a single-center
study (N ="7038 hospitalizations), use of nurse transition
care coordinators, with duties that included symptom
screening, patient education, post-discharge planning,
and telephone follow-up, was significantly more effective
than usual care (i.e., performed by treating providers; no
discharge telephone call) for reducing the odds of 30-day
readmission (OR, 0.51; 95% CI, 0.39-0.67) and 90-day
readmission (OR, 0.59; 95% CI, 0.48-0.72) [63]. Further,
cost savings with nurse transition care coordinators com-
pared with usual care were $3969 per patient at 30 days
and $5684 at 90 days [63]. A prospective study of patients
discharged from 2 hospitals (N =25,628) reported that not
receiving post-discharge follow-up telephone calls made
by nurses, which included discussions related to post-dis-
charge medications, symptoms and disease management,
and follow-up appointments, increased the likelihood of
30-day readmission compared with patients who received
the intervention (adjusted OR, 1.27; 95% CI, 1.12-1.44)
[64].

Adequately educating patients with cirrhosis and their
caregivers about HE should be a part of discharge, as pro-
viding only limited education has been shown to contribute
to readmissions [15]. A pilot study (N =39) showed that
HE-related hospitalizations were significantly reduced in
patients receiving brief (< 15 min), targeted outpatient edu-
cation (i.e., focused on the pathophysiology of HE, mainte-
nance of bowel movements, treatment of HE) facilitated by
nurses compared with patients not receiving this intervention
(HR, 0.14; 95% CI, 0.02-0.77; P=0.02) [65]. Another study
showed that almost one-quarter (24.1%) of patients (N=460;
with chronic conditions) enrolled in a Medicare Advantage
program who were identified as nonadherent to treatment
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and unresponsive to telephone calls became adherent follow-
ing receipt of a mailed reminder to refill their maintenance
prescription(s) [66].

Telemedicine

Telemedicine can facilitate monitoring and care of patients
with cirrhosis and HE from afar [67]. In a pilot study of 40
patients with HE and their caregivers, the Patient Buddy™
smartphone app (Creative IT, Inc.; Falls Church, VA, USA),
which monitors medication adherence, sodium intake, body
weight, orientation, and cognition, provided alerts related to
altered mental status and prevented 8 potential HE-related
hospitalizations within 30 days post-discharge [68]. A study
of patients with cirrhosis participating in a telehealth pro-
gram showed that no HE- or fluid overload-related read-
missions occurred within 90 days among the 19 patients
in the telehealth group, while 33.8% of 143 patients in the
control group experienced such readmissions (P =0.02)
[69]. Of note, results from a survey (N=102) showed that
acceptance of technology correlated with patient perception
of its usefulness (r=0.77; 95% CI, 0.67-0.84) and ease of
use (r=0.65; 95% CI, 0.52-0.75), as well as patient level
of computer-related anxiety (r= —0.54; 95% CI, —0.66
to —0.38) [70].

Hospital Pharmacists

Involving pharmacists in the hospital discharge process
has been shown to have beneficial effects on outcomes,
including readmissions. A single-center quality-improve-
ment initiative targeting hospitalized Medicare beneficiar-
ies assessed involvement of pharmacists in medication
management during hospitalization and post-discharge
and showed that 30-day readmissions were significantly
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Fig.3 Checklist for providers
of patients with cirrhosis dis-
charged from the hospital. CPT

(]
=

« Establish contact with patient <2 days of discharge and schedule
» Outpatient visit <7 days (CPT code 99496) or <14 days (CPT code 99495)
» Employ post-discharge follow-up call from nurse to patient/caregiver

current procedural terminology to discuss
J pr— » Post-discharge medications (e.g., lactulose, rifaximin)
» Symptoms
J P » Follow-up appointments

» Educate patient/caregiver on disease

 Ensure patient has medications at time of discharge

lower with this involvement compared with standard care
(30/305 [9.8%] vs. 110/538 [20.4%] admissions, respec-
tively; P<0.001) [71]. In this study, 93 of 457 (20.4%)
recommendations from pharmacists were related to medi-
cation access (e.g., prior authorization, obtaining non-
preferred therapies, facilitating lower copayments) [71].
Data from an observational registry study indicated that
incorporation of telemedicine and pharmacists in outpa-
tient management of patients with cirrhosis and HE receiv-
ing rifaximin improved adherence and outcomes after
6 months compared with published data from a pivotal,
phase 3 study of rifaximin [43]: rifaximin nonadherence
(6.4% vs. 15.8%, respectively; P=0.0006); HE-related
hospitalizations (2.7% vs. 13.6%; P <0.0001); and wors-
ening of HE or mortality (15.6% vs. 26.4%; P <0.0001)

Table 4 Transition of care management codes [75]

[72]. Further, in a survey study, patients participating in a
pharmacist-led transition of care initiative (i.e., discharge
education, medication reconciliation, and follow-up tel-
ephone call; n=414) indicated greater satisfaction com-
pared with patients in a control group (n=1314; discharge
education only [#n=368], follow-up telephone call only
[n=184], or no education or telephone call [n=762])
[73]. In this study, a significantly lower percentage of
patients receiving a follow-up telephone call experienced
a 30-day readmission compared with patients receiving
no telephone follow-up (12.4% vs. 17.3%, respectively;
P=0.007) [73]. Thus, it is apparent that incorporating sup-
portive care measures in the discharge process is beneficial
and may help reduce the risk of readmission in patients
with cirrhosis and HE.

CPT Code wRVU Complexity of

Timing of communication with patient or

Additional information*

medical decision caregiver
making
99495 2.11 Moderate <2 business d of discharge: contact by phone, Medication reconciliation and management should

email, or in-person

<14 d of discharge: face-to-face visit

99496 3.05 High
email, or in-person

happen no later than face-to-face visit

CPT codes can be used following care from:

Inpatient hospital setting (i.e., acute hospital,
rehabilitation hospital, long-term acute hospital)

Partial hospitalization

Observation status in a hospital

Skilled nursing facility

CPT codes cannot be used with GO181 (home
health care plan oversight) or GO182 (hospice
care plan oversight)

Billing at end of 30-d post-discharge period

Payable only once per patient in 30 d after
discharge (if patient is readmitted, CPT codes
cannot be billed again)

Only 1 provider can bill per patient

Important to establish at the time of discharge the
primary provider who will be providing and bill-
ing for transition of care services

Codes apply to new or established patients

<2 business d of discharge: contact by phone,

<7 d of discharge: face-to-face visit

*Applies to CPT Codes 99495 and 99496
CPT current procedural terminology, wRVU work relative value unit
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In the US, health care providers can bill for transitional
care management when establishing contact (i.e., “in
person” visits, email, telephone call) with the patient
within 2 days of discharge and for outpatient visits occur-
ring within 7 days using Current Procedural Terminol-
ogy (CPT) code 99496 or within 14 days using CPT code
99495 days (Fig. 3; Table 4) [60, 61, 74, 75]. Data ana-
lyzed from the Centers for Medicare and Medicaid Ser-
vice’s Hospital Compare tool indicated that discharge
instructions, nurse communication, and physician com-
munication all significantly decreased 30-day readmission
rates compared with situations in which these interven-
tions did not occur (P <0.0001 for all) [76].

Conclusions

Hospitalizations due to liver disease are increasing in the
USA, and HE is a major cause of hospitalizations and hos-
pital readmissions. A multipronged management strategy
is important for reducing the risk of HE recurrence and
HE-related hospitalizations. This includes identifying and
controlling precipitating factors, prescribing HE preventa-
tive medication at hospital discharge, supplying patient and
caregiver education, and improving medication adherence.
Lactulose alone and with rifaximin is recommended in hepa-
tology guidelines for reducing the risk of HE recurrence.
Not unexpectedly, patients and caregivers have a vested
interest in implementation of supportive care initiatives.
Utilization of hospital navigators and pharmacists, follow-
up telephone calls and letters, and telemedicine tools have
been shown to improve post-discharge outcomes. Combin-
ing treatment-related approaches with supportive care meas-
ures in transition of care may be beneficial to patients with
cirrhosis and HE, effectively closing the revolving door on
rehospitalizations.
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