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ABSTRACT

Cirrhosis or advanced stage of chronic liver disease (CLD) is an increasingly prevalent cause
of morbidity and premature mortality in the Australian population. Furthermore, it is associated
with increased health expenditure due to recurrent hospital admissions. These often occur due
to inadequate monitoring, education and self-management support for cirrhotic patients after
discharge from hospitals under the current models of care (MOCs). New MOCs with chronic
disease management (CDM) principles are required to manage the increasing burden of CLD
on the healthcare system. This thesis evaluated innovative MOCs in cirrhosis by studying the

following:

e Impact of a coordinated care model on hospital readmissions and survival.

e Validation of a newly developed knowledge questionnaire.

e Assessment of a self-management tool, the Partners in Health (PIH) scale.

e Qualitative and cost-effectiveness analysis of a novel MOC, nurse-led cirrhosis clinics
(NLCCs).

e Innovative MOC in delivering hepatitis C virus (HCV) screening and treatment in
psychiatric inpatients as a micro-elimination project.

e Cost-effectiveness of decentralised MOCs in HCV treatment.

In the first study, liver-related emergency readmission (LREA) rates and survival in patients
with decompensated cirrhosis managed within a coordinated MOC were compared to those
managed with standard care. The study demonstrated lower incidence of LREAs and improved

survival, supporting coordinated MOC in cirrhosis.

The second study aimed to develop and validate a knowledge questionnaire for cirrhotic
patients. A 14-item questionnaire was evaluated for face, construct and known-group validity
in 116 patients. A three-factor construct with seven items on ascites, variceal bleeding and
hepatic encephalopathy was validated. Patients managed within a CDM model had higher

knowledge scores.

The PIH scale is a validated tool for assessment of self-management knowledge and behaviours
in patients with chronic diseases. The aim of the third study was to validate its use in cirrhotic

patients. Prospective evaluation in 133 patients confirmed its four-factor structure: partnership



in treatment, knowledge, recognition and management of symptoms, and coping. Patients
managed within a CDM model had higher self-management scores.

The fourth study aimed at a qualitative and cost-minimisation analysis of NLCCs, a unique
MOC for patients with compensated cirrhosis. Patients expressed satisfaction and a good
understanding of the model. Upskilling and provision of professional care in a holistic manner
were important to the nurses. Hepatologists expressed confidence and satisfaction with the

model, which was also cost effective.

The fifth study investigated HCV seroprevalence, risk factors and treatment model in an
Australian cohort of psychiatric inpatients, who are under-served with HCV screening and
treatment. The study established a high HCV seroprevalence and confirmed the efficacy of a

multidisciplinary treatment model.

The sixth study evaluated the cost-effectiveness of four MOCs in HCV treatment, in a real-life
cohort of non-cirrhotic HCV patients treated statewide. Using a Markov model-based analysis
of liver disease progression the cost-effectiveness of general practitioner-led model and mixed

consultant nurse model were demonstrated.

In conclusion, this thesis explored the unmet need for innovative, multidisciplinary CDM
models in CLD management. It demonstrated positive clinical, economic and qualitative
outcomes of alternative MOCs and evaluated tools to assess educational and self-management

needs in cirrhotic patients.
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1. INTRODUCTION

Chronic liver disease (CLD) is an important cause of premature mortality in the Australian
population.! Common causes of CLD in Australia include hepatitis C virus (HCV) infection,
alcohol misuse and nonalcoholic fatty liver disease. With ongoing chronic injury from these
factors, cirrhosis of the liver, which is an advanced stage of CLD, ensues. Progression of
cirrhosis from a clinically silent compensated stage to a symptomatic decompensated stage is
associated with multiple complications, such as gastrointestinal bleeding, ascites, renal failure,
hepatic encephalopathy and hepatocellular carcinoma.? These complications of cirrhosis often
result in recurrent and prolonged hospital admissions that are very characteristic of the disease.®
Worldwide, cirrhosis is a significant contributory factor to an increased burden on the existing
healthcare system due to its morbidity and mortality.* Despite evidence-based guidelines that
have established improvement in hospital survival of this chronic complex disease,?® mortality
in the early post-discharge period remains significantly high.” The morbidity of recurrent
hospital admissions and post-discharge mortality continue to be major challenges facing the
medical community caring for patients with cirrhosis of the liver. These problems often occur
as a result of inadequate monitoring, education and self-management support for these patients

after discharge in the current models of care (MOCs).

An important, current unmet need in the management of CLD is an efficient MOC that provides
continuous, longitudinal care of patients between the relatively infrequent outpatient
appointments with physicians. It is important that the care given to these chronic patients is
sustained (even after a hospital discharge) and is multifaceted, providing education and self-
management support in addition to clinical management. In the current management of other
similar chronic diseases, such as heart failure and asthma, there is an increasing recognition of
the need for a coordinated system of care known as chronic disease management (CDM), which
has been successfully studied and implemented in these diseases.®*1° Multidisciplinary care,
home visits, telephone support, case management, planned follow-ups and self-management
support are some of the successful CDM interventions employed in these diseases. Although
cirrhosis, with its multiple complications leading to frequent hospitalisations, morbidity,
mortality and poor quality of life, is the perfect prototype for research on CDM interventions,
there are very few studies exploring its efficacy. In the only randomised trial of CDM in

cirrhosis Wigg et al. demonstrated that patients with decompensated cirrhosis, when managed
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within a Chronic Liver Failure Program (CLFP), were more satisfied with their care and more
likely to attend clinic and surveillance (endoscopic and radiological) appointments.!! Four key
CDM elements (delivery system redesign, patient education and information support, and self-
management support) were employed in this CLFP. The Gastroenterology Society of Australia
has identified research into CDM models in cirrhosis as a key priority, due to the escalation in

its prevalence and the costs involved in management.*

In the following six studies, this thesis attempts to further evaluate multiple aspects of novel
MOCs with various inbuilt CDM interventions in CLD. It studies the entire spectrum of CLD
ranging from chronic hepatitis through compensated cirrhosis to decompensated cirrhosis. The
first three studies focus on clinical, educational and supportive needs in decompensated
cirrhosis; the fourth study focusses on compensated cirrhosis and the final two studies focus

on the management of chronic HCV.

1.1 FEWER LIVER-RELATED EMERGENCY READMISSIONS AND
IMPROVED SURVIVAL IN CIRRHOTIC PATIENTS MANAGED
WITHIN A COORDINATED CARE MODEL

Hospital readmission rates (HRRs) of specific chronic conditions, such as cardiac failure,
ischemic heart disease and asthma, are accepted as quality of care indicators.® The role of
various CDM interventions in reducing HRRs is well established in these diseases.
Alternatively, the beneficial effect of CDM interventions on HRRs has not been consistent in
all chronic diseases.® There are instances where a comprehensive disease management for
emphysema, with education and action plans for disease exacerbations, was associated with
higher HRRs and lack of survival benefit in comparison with standard management.'2 Cirrhosis
of the liver is a chronic disease associated with high rates (50%) of readmission in the early
discharge period.®® It is suggested that this could reflect suboptimal post-discharge care as a
significant proportion of these readmissions were assessed to be preventable.® However, some
of the hospital readmissions may be essential in finetuning the management of this chronic
complicated disease, known as high-value admissions. Their reduction may hamper the overall
patient survival. Hence, this study was planned to bridge a knowledge gap in literature, on the
impact of CDM interventions in cirrhosis readmissions and survival. The premise of the study
was that when decompensated cirrhosis is managed within a coordinated MOC using a CLFP,

with CDM interventions, there would be fewer readmissions in comparison to standard care.
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The aim of the study was to analyse HRRs and long-term survival of patients with
decompensated cirrhosis and compare these quality indicators among patients managed via a
coordinated MOC at one tertiary-care public hospital and another major tertiary-care public
hospital in another health region where there was no coordinated care model for patients with

cirrhosis.'*

Short of a prospective randomised controlled trial (RCT) this retrospective study was expected
to test the novel model in meeting crucial clinical endpoints and provide a valuable sample size
estimate for a prospective RCT.

1.2 VALIDATION OF A KNOWLEDGE QUESTIONNAIRE FOR
PATIENTS WITH CIRRHOSIS

There is increasing evidence that careful monitoring of patients with decompensated cirrhosis
may be beneficial in preventing recurrent hospital admissions.>!315 In addition, there are some
interventions that have the potential to mitigate hospital admissions but require patients’ active
involvement, such as salt restriction, monitoring of serum electrolytes to prevent diuretic-
related complications and lactulose dose titration to prevent the occurrence of hepatic
encephalopathy. Furthermore, lifesaving endoscopic and radiological surveillance
examinations require patients’ active participation. These changes can be enhanced by
appropriate patient education. Well-informed and actively participating patients have better
health outcomes and health-related behaviours.'® Lack of educational support is increasingly
recognised as an area of unmet need in the management of patients with cirrhosis.?’
Randomised controlled studies have established the beneficial effects of patient education on
quality indicators (such as readmissions) and mortality in other chronic diseases (such as
ischemic heart disease, heart failure and asthma).'82° Validated knowledge questionnaires can
be used not only to assess disease knowledge in patients but also to periodically examine the
performance of CDM interventions that provide educational support. However, there is no
validated instrument available for assessing disease knowledge among patients with cirrhosis.
To fill this critical gap, the second study developed a cirrhosis knowledge questionnaire (CKQ)
and measured its face, construct and known-group validity.?! The use of the validated CKQ
may improve the assessment of patient knowledge and self-management of cirrhosis. Further
confirmation of its dimensionality, sensitivity to clinical education and the clinical predictive

value of disease knowledge requires assessment in RCTSs.
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1.3 PSYCHOMETRIC VALIDATION OF THE PARTNERS IN HEALTH
SCALE AS A SELF-MANAGEMENT TOOL IN PATIENTS WITH
CIRRHOSIS

Self-management support, enabling patients to acquire knowledge and confidence required to
manage chronic diseases, is an essential CDM principle.l® Highly activated and engaged
patients manage their chronic disease better and experience positive health outcomes.?
Measurement of self-management reflects the level of patient activation. The Partners in Health
(PIH) scale (with its four subscales of knowledge, partnership with treatment, recognition and
management of symptoms, and coping) is a generic tool that is well validated for measuring
self-management knowledge and behaviours in patients with a wide range of chronic
illnesses.?>2* The PIH scale as a measure of self-management, and in turn patient activation, in
cirrhosis was explored in the third study. The PIH scale was applied to patients with cirrhosis
for the first time and psychometric validation of the tool in measuring self-management
knowledge and behaviours was prospectively evaluated. Given the importance of self-
management skills in cirrhosis, the structural validity (including dimensionality) and reliability
of the PIH scale were assessed in these patients. The scale has the potential to measure self-
management ability in patients with cirrhosis and to assess improvement with self-management
support provided as a part of CDM programmes. Higher self-management scores may be

associated with better clinical outcomes.

1.4 EVALUATION OF NURSE-LED CIRRHOSIS CLINICS:
QUALITATIVE AND COST-EFFECTIVENESS ANALYSIS

The increasing health demands of an ageing population with multiple chronic comorbidities is
challenging traditional health MOC in Australia.?®> Nurse-led clinics (NLCs) are an important
part of the modern medical delivery chain. Examples of speciality NLCs that provide medical
care for patients with chronic diseases includes those for diabetes, mental health, chronic
constipation, eczema, rheumatoid arthritis, cancer chemotherapy and sexually transmitted
diseases.?® Overall, NLCs are well accepted by patients in view of improved access,
satisfaction, affordability and convenience.?® In hepatology, the role and efficacy of NLCs are
well established in the management of hepatitis C virus (HCV).?"%2° However, there is no

evidence for the use of NLCs in the management of cirrhosis of the liver. The increasing
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prevalence of cirrhosis in Australia has placed significant workload on traditional specialist-
led liver clinics. A nurse-led cirrhosis clinic (NLCC) model for management of stable,
compensated cirrhotic patients is a potential solution for this capacity problem. The NLCC
model integrates two principles of CDM, namely delivery system redesign with community
access and multidisciplinary care in the management of CLD.

The fourth study in this thesis explored the perspectives of patients and healthcare providers,
and the cost-effectiveness of the model. Understanding patients’ priorities in accessing care for
CLD and designing care processes accordingly were the key objectives of this study.
Assessment of economic benefits of the model is essential prior to recommendations for wider

implementation.

1.5 HCV INFECTION IN AUSTRALIAN PSYCHIATRIC INPATIENTS:
A MICRO-ELIMINATION MODEL OF SCREENING AND
TREATMENT

The field of hepatology has experienced a major therapeutic breakthrough with the availability
of direct-acting antivirals (DAASs). Thus, HCV infection, previously a very common cause of
liver-related morbidity and mortality, is now an easily treatable and thus a preventable cause
of CLD. Sustained virological response is associated with clinical, survival and socioeconomic
benefits in patients with chronic HCV infection.®%-3* One of the current challenges is to increase
HCV treatment uptake in vulnerable but neglected patient cohorts. Mental health patients are
one such population that has been previously neglected due to the adverse effects of the
interferon-based therapy, despite worldwide reports of increased HCV prevalence in this

patient group.

With the focus on the prevention of development of CLD in patients infected with HCV and to
address the need for a robust Australian epidemiological study, the fifth study was planned. It
measured the HCV seroprevalence in a cohort of psychiatric inpatients in a prospective fashion
at multiple sites across South Australia. In addition, in this difficult-to-treat, harder-to-engage
population, screening was linked to successful treatment delivery using a decentralised MOC
with involvement of specialist nurses (SNs) and community mental health teams.3* The study

served as an example of a successful micro-elimination model.
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1.6 COST-EFFECTIVENESS OF MOCs IN HCV TREATMENT: THE
SOUTH AUSTRALIAN STATEWIDE EXPERIENCE

Traditionally, there has been a significant reliance on specialists for the management of HCV.
In addition to long waiting times to access specialist services, specialist care also adds to the
expenditure incurred by the health system. In Australia, HCV drug prescription by general
practitioners (GPs) and innovative MOCs are being pursued to achieve the World Health
Organization’s goal of eradicating HCV by 2030. Although Australia is leading the world in
HCV eradication, assisted by the use of decentralised treatment models, these models have not
been evaluated from a health economic perspective. There is a scarcity of cost-effectiveness
studies based on real-world data.®® Hence, the sixth study, a multicentre statewide study,
evaluated the cost-effectiveness of different MOCs adopted in South Australia, in a real-life
cohort.® A cohort Markov model-based probabilistic cost-effectiveness analysis (CEA) was
undertaken extrapolating up to 30 years from cost and outcome data collected from a primary
study involving a real-life Australian cohort.3” The MOCs were classified depending on the
person providing patient workup, treatment and monitoring into MOCL1 (specialist), MOC2
(mixed specialist and hepatitis nurse), MOC3 (hepatitis nurse) and MOC4 (GP). Considering
the number of patients waiting to be treated, the lack of widespread access to specialist care
and easy access to GP care, it is important that these nontraditional and cost-effective MOCs

are considered worldwide to facilitate HCV elimination goals.

In conclusion, this thesis addressed the unmet need for innovative, multidisciplinary CDM
models in the management of CLD. New MOCs designed with CDM principles are required
to manage the increasing burden of the CLD on the healthcare system in lieu of traditional
models. The thesis explored both clinical and economic outcomes of alternative MOCs and
evaluated tools to assess the educational and supportive care needs in patients with cirrhosis.
Thus, this thesis aimed to inform the future implementation and use of alternative MOCs in

liver disease.
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2. LITERATURE REVIEW
2.1 CIRRHOSIS

This section reviews the literature relevant to the first study in the thesis on liver-related
emergency readmissions and survival in patients with decompensated cirrhosis. It includes
relevant studies that contributed to important knowledge on the natural history, aetiology,
staging, prognosis and burden of cirrhosis and readmissions due to the disease. It discusses the
flaws with the existing model of care (MOC) and explains the rationale for novel MOCs with

chronic disease management (CDM) principles.

2.1.1 Introduction

Cirrhosis of the liver is an advanced chronic liver disease (ACLD) that is characterised
pathologically by the presence of advanced fibrosis and distortion of the liver architecture, as
a result of chronic persistent and active inflammation. Although the term ‘cirrhosis’ reflects a
pathological diagnosis, it is more commonly used in the clinical context to describe any ACLD.
This is largely due to the similar clinical appearance of the disease in its advanced stages with
the sequelae of varying combinations of portal hypertension and synthetic failure, despite

different causes and patterns of histologically evident fibrosis.

A working group of the World Health Organization (WHQ) defined cirrhosis as a ‘diffuse
process characterised by fibrosis and the conversion of normal liver architecture into
structurally abnormal nodules’.*® The METAVIR scale, a tool that is used to evaluate the
severity of fibrosis seen on liver biopsy samples in chronic hepatitis C, measures the

progressive nature of fibrosis in four stages (F1-F4), as follows®:

Stage FO: absence of fibrosis;
Stage F1: portal fibrosis;
Stage F2: periportal fibrosis;
Stage F3: bridging fibrosis;
Stage F4: cirrhosis.

In a strictly pathological context, cirrhosis is viewed as an end stage of chronic liver disease
(CLD). Common causes include alcohol misuse, infection with hepatitis B and C viruses (HBV

and HCV, respectively) and nonalcoholic fatty liver disease (NAFLD). Frequently, multiple
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aetiological factors, such as alcohol misuse, obesity and chronic viral hepatitis, co-exist.
Patients with cirrhosis, due to a combination of these factors, are often encountered in clinical
practice. However, progression from CLD, characterised by varying degrees of inflammation
and fibrosis, to cirrhosis does not occur if the offending agent is removed as seen with alcohol
abstinence and antiviral therapy for HBV and HCV. Progression of fibrosis follows a different
trajectory in different aetiologies. Paired biopsy studies in patients with NAFLD have shown
that the presence of inflammation is a key factor in the progression of fibrosis,*® and in HCV

infection the progression depends on age, gender and cofactors, such as alcohol and obesity.*142

With the recent introduction of direct-acting antivirals (DAASs) against HCV infection, the
landscape of cirrhosis has changed considerably in all aspects including aetiology, course and
prognosis. Cirrhosis due to NAFLD is rapidly replacing HCV as a common cause of
decompensated cirrhosis and hepatocellular carcinoma (HCC) requiring liver

transplantation.*344

2.1.2 Aetiology

Common causes of cirrhosis in Australia, such as NAFLD, alcohol misuse and HCV infection,
are discussed in the following sections. Other rarer causes include HBV, autoimmune hepatitis,
primary biliary cirrhosis, primary sclerosing cholangitis, Wilson’s disease, alpha-1-antitrypsin

deficiency and hemochromatosis.

2.1.2.1 Nonalcoholic Fatty Liver Disease

NAFLD is defined as the presence of steatosis in excess of 5% in the hepatic parenchyma
without significant alcohol consumption (<20 g/day for women and <30 g/day for men) or
secondary causes, such as HCV and certain drugs.* The term NAFLD covers a spectrum
ranging from simple steatosis, nonalcoholic steatohepatitis (NASH) to more advanced fibrosis

and cirrhosis.

Common associations with  NAFLD include hypertension, hyperlipidaemia, metabolic
syndrome, obesity and type 2 diabetes mellitus. In addition to causing cirrhosis, NAFLD is also
an important risk factor for hepatocellular carcinoma (HCC). The global prevalence of NAFLD
is shown in Figure 1.6 NAFLD is the commonest cause of CLD in Australia, in accordance

with the global trend affecting up to 5.5 million people. This includes 40% of adults above 50
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years of age and 15% of children.®® NAFLD is a consequence of the increasing incidence of
obesity, metabolic syndrome and type 2 diabetes mellitus in the general population.*” Among
patients with NAFLD, those with NASH and with metabolic syndrome and type 2 diabetes
mellitus have a higher risk of liver-related mortality.*® In addition, a linear relationship has
been demonstrated between stages of fibrosis and mortality, with increasing mortality at more
advanced fibrosis stages.*® Although cardiovascular diseases have been reported as a more

common cause of mortality, this association is only seen in non-cirrhotic patients.>

Figure 1. Worldwide prevalence of NAFLD (reproduced from Reference 46).

This figure is removed due to copyright reasons and can be viewed in the following link:
https://aasldpubs.onlinelibrary.wiley.com/doi/abs/10.1002/hep.30251

A longitudinal international cohort study revealed that liver-related causes were responsible
for mortality in 50% of patients with severe (stage F3) fibrosis, 75% with early cirrhosis and
100% of patients with advanced cirrhosis.*® Thus, as the severity of fibrosis increases, the
probability of liver-related death increases proportionately in patients with NAFLD. Moreover,
the occurrence of HCC is more common in NAFLD-related cirrhosis than other aetiologies,
such as HCV infection, alcohol misuse and HBV infection. In an analysis of 158 347 liver
transplant (LT) listed patients from the Scientific Registry of Transplant Recipients in the
United States, between the period 2002 and 2016, NAFLD was found to be the most frequent
cause of HCC.* The prevalence of HCC in NAFLD increased 11.5-fold, whereas the number
of HCCs due to HCV increased only 6.2-fold.** The trend in the proportion of patients with
HCC over the years increased 7.7-fold in NAFLD cirrhosis compared to the stable trends seen

in alcohol-related and HCV-related cirrhosis.
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The field of hepatology is facing a major challenge related to the increasing prevalence of
NAFLD cirrhosis with its associated comorbidities as shown in Figure 2.4 These coexisting
ilinesses and their complications add to the difficulties in clinical management of cirrhosis in
these patients, in addition to increasing the economic burden of the disease.®! There is no
approved treatment for NAFLD to stop its progression to advanced fibrosis, other than weight

loss.>0

A concerning outlook has been predicted for Australia in terms of NAFLD-related
complications over the next decade. Using a Markov model of disease progression and based
on the proportion of obesity in the population (BMI cutoff value > 30 for Caucasians and > 25
for Asians) in 2019, Adams et al. estimated the number of patients with ACLD and deaths due
to NAFLD by 2030.5 They predicted that NAFLD cases would rise by 25%, resulting in
approximately 7 million cases and a 40% rise in NASH resulting in approximately 2 million
cases. A significant (85%) increase was estimated in the number of new cases of
decompensated cirrhosis due to NAFLD from 2100 (range 1100-3800) cases to 3900 (range
2300-6900) cases during the time period 2019 to 2030, with a cumulative incidence of 35 800
(20 800-63 200) cases. Similarly, the number of new cases of HCC would escalate by 75%
from 420 (range 280-660) cases in 2019 to 730 (with a range of 480-1100) cases in 2030;
during the period 2019 to 2030, cumulative incident cases of NAFLD-related HCC would
probably be 6800 (range 4500-10 700). The impact on mortality was estimated to be profound;
90% surge in the yearly liver-related mortality from 1700 (range 1000—-3000) deaths to 3200
(range 1900-5700) deaths during the period 2019 to 2030 with cumulative liver deaths during
the time period around 29 300 (range 17 300-51 500). This anticipated large increase in disease
burden due to NAFLD cirrhosis on the health system justifies the development of improved

MOC for cirrhotic patients.

A new concept known as metabolic-associated fatty liver disease (MAFLD) has been recently
proposed that better describes the clinical relevance of NAFLD.>® Rather than excluding other
causes of CLD, such as alcohol and viral diseases, the new definition of MAFLD proposes
diagnostic criteria that includes the presence of steatosis of the liver with one of the following:
overweight/obesity, presence of type 2 diabetes mellitus or evidence of metabolic
dysregulation. A recent study has also confirmed that the definition of MAFLD is more likely
to be clinically useful, as it identified patients with a higher likelihood of progressive liver

disease, such as those with older age, higher BMI or presence of metabolic comorbidities.>
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Figure 2. Extrahepatic complications associated with NAFLD (reproduced from
Reference 46).

This figure is removed due to copyright reasons and can be viewed in the following link:
https://aasldpubs.onlinelibrary.wiley.com/doi/abs/10.1002/hep.30251

2.1.2.2 Alcoholic Cirrhosis

Alcoholic liver disease (ALD) is a severe complication of alcohol misuse and is a preventable
cause of premature mortality in these patients.>® Worldwide, alcohol misuse is the most
prevalent cause of CLD.%¢ In 2010, as estimated by the global burden of disease methodology,
alcohol was responsible for 48% of deaths due to cirrhosis of the liver, and 47% of cirrhosis
disability-adjusted life years (DALYSs).%®

In addition, liver cancer due to alcohol led to 80 600 deaths and 2 142 000 DALY’ globally.>®

Alcohol misuse was the cause of cirrhosis in 50% of patients admitted to Queensland hospitals
for cirrhosis-related decompensation during the period 2008 to 2016, as reported by Powell
et al.>” Alcohol misuse (>14-21 standard drinks per week in men and >7-13 drinks/week in
women; 1 standard drink equals 14 g of alcohol) increases the risk of ALD.* The spectrum of

ALD includes benign fatty liver, steatohepatitis, cirrhosis and HCC.*®

Female gender predisposes to a higher risk of ALD, even with lower alcohol consumption.
This relates to different gastric metabolism of alcohol, oestrogen-associated gut-mediated
inflammation and body fat distribution-associated fibrosis formation. In addition to this,
obesity and co-infection with hepatotropic viruses play a synergistic role in increasing the risk

of advanced fibrosis in people who consume excessive alcohol.®°
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A Scottish study revealed a much higher adjusted relative risk of liver-related deaths [18.9
(95% confidence interval (CI), 6.84-52.4)] in obese men with excessive alcohol consumption
in comparison to non-obese men [3.16 (95% Cl, 1.28-7.8)], with equivalent alcohol use.5! This
study implied that the Australian population with a high prevalence of obesity is at a higher
risk of developing advanced ALD.

HCV infection is up to 30 times more prevalent in people with alcohol misuse as compared to
the general popualtion.®? The increased risk of advanced fibrosis, cirrhosis and HCC seen in
patients with alcohol misuse and HCV infection is attributed to an increase in oxidative stress
among other factors.

HCV-related cirrhosis is discussed in Section 2.5.

2.1.3 Natural History

From a clinical perspective, there are two distinct stages of cirrhosis:

1. aclinically silent compensated stage,

2. asymptomatic decompensated stage.?

Compensated cirrhosis may or may not be associated with portal hypertension but is
characterised by a long period of survival and a good quality of life.®® Progression of liver
damage caused by the persistence of the underlying insult (as in untreated HCV or HBV
infections, continued alcohol consumption and uncontrolled risk factors for NAFLD), results
in decompensated cirrhosis.®® The decompensated stage is characterised by one or more of the
following complications: ascites, variceal bleeding, jaundice and encephalopathy.5* Other
complications that are frequently encountered in more advanced stages of decompensated
cirrhosis include refractory ascites, hyponatremia, hepatorenal syndrome, sepsis (such as
spontaneous bacterial peritonitis, SBP), cardiopulmonary complications (such as
portopulmonary hypertension and hepatopulmonary syndrome) and relative adrenal
insufficiency.®® Hence, decompensated cirrhosis is associated with significantly impaired
quality of life and poor long-term survival in comparison to compensated cirrhosis.®*® At any
stage, cirrhosis may be complicated by hepatocellular carcinoma (HCC), with a rate of 3% per

year.®® HCC often precipitates hepatic decompensation and confers a poorer prognosis. Given
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gthe complexity of cirrhosis and its multitude of complications, the need for a holistic MOC is
an important clinical need. Such a model should provide patient education and self-
management support, in addition to longitudinal clinical management and surveillance for

complications.

2.1.4 Changing Definition and Stages

Portal hypertension is the first and foremost consequence of cirrhosis. It is the result of
increased intrahepatic resistance (due to the distortion caused by cirrhotic nodules and the
effect of vasoconstrictor cytokines on sinusoidal endothelium) and increased portal venous
flow. The latter is a consequence of a systemic and splanchnic vasodilatation due to elevated
levels of nitric oxide, and thus vasodilatation is the pathophysiological basis of the
complications of cirrhosis, such as development of varices and ascites. As the severity of
splanchnic vasodilatation increases, the severity of the haemodynamic changes also increases,
resulting in refractory ascites, hepatorenal syndrome and hyponatremia. The development of
these haemodynamic changes underpins the development of clinical decompensation. Thus,
the diagnosis of portal hypertension is of prognostic importance in the course of cirrhosis of

the liver.5”

Portal pressure, as measured by hepatic venous pressure gradient (HVPG), is an important
determinant of development of complications in cirrhosis of the liver. Preclinical portal
hypertension is defined by an HVPG between 6 mmHg and 9 mmHg. An HVPG value > 10
mmHg predicts the development of varices and/or clinically evident decompensation, the need
for liver transplantation, and the likelihood of death.®®® Hence, it is appropriately defined as

clinically significant portal hypertension (CSPH).

Therefore, better understanding of the prognostic significance of portal hypertension in

cirrhosis has resulted in the reclassification of compensated cirrhosis into three stages’®:

e Stage 0: In this stage the portal pressure is normal with HVPG < 6 mmHg.
e Stage 1: In this stage the portal pressure is below the threshold for development of
varices or ascites, that is, < 10 mmHg. This stage is named compensated advanced CLD

without clinically significant portal hypertension (CACLD without CSPH).
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e Stage 2: In its advanced stage with portal pressure >10 mmHg, compensated cirrhosis
is often associated with the presence of varices and is described as compensated
advanced CLD with clinically significant portal hypertension (cACLD with CSPH).

These terms are proposed as meaningful alternatives to the simple term compensated cirrhosis

in current guidelines.”

A combination of histological and haemodynamic correlations has established that cirrhosis is
not a static event.”® Its clinical evolution is variable dependent on a wide range of complex
structural and haemodynamic changes that influence the occurrence of complications. A linear
relationship was shown between the stages of fibrosis and the HVPG irrespective of the
aetiology of cirrhosis.”>"® Reversal of liver fibrosis can occur, as demonstrated with successful
antiviral treatments in HCV and HBV cirrhosis, and with alcohol abstinence.”*However,
resolution of consequences of fibrosis and its clinical manifestations are long-term processes,
and they do not follow a linear pattern. The impact of reversal of fibrosis on clinical outcomes
is thus uncertain with the currently available evidence.” Paired HVPG measurements in
patients before and after successful HCV clearance demonstrated a reduction with treatment
in all but those with high baseline pressures and advanced liver disease.’® Interferon-induced
HCV clearance was shown to prevent the progression of portal hypertension only in those

without established varices prior to treatment.”’

Reclassification of the decompensated phase of cirrhosis into various stages is not as well
established but can be achieved using the occurrence of variceal haemorrhage, refractory
ascites and hepatorenal syndrome due to severe portal hypertension. Three stages have been

described with worsening mortality:

e Stage 1: Occurrence of variceal haemorrhage without any other decompensating event.
e Stage 2: Non-bleed-related decompensation, ascites or less commonly hepatic
encephalopathy.

e Stage 3: Any two of the decompensating events.’®

A further stage of late decompensation or advanced decompensation has been added to include

patients with a much shorter (<1-year) survival (50-90%), such as those with hepatorenal
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syndrome, refractory ascites, recurrent encephalopathy, deep jaundice, recurrent variceal
haemorrhage, sepsis and acute on chronic liver failure (ACLF).”® The three stages of
compensated cirrhosis, three stages of decompensated cirrhosis and the additional late
decompensation stage, therefore define a multistate model of cirrhosis with clearly delineated

clinical prognosis.’

Several studies have investigated the role of portal pressure in predicting the prognosis of
cirrhosis. In a cohort study of patients with compensated cirrhosis, followed over a median
period of 51 months, a third developed clinically evident decompensation in the form of ascites,
variceal haemorrhage and/or hepatic encephalopathy. HVPG, MELD score and serum albumin
emerged as independent predictors of the development of decompensation. A baseline HVPG
< 10mmHg was associated with 90% chance of remaining free of clinical complications of
portal hypertension over a 4-year follow-up period.®® The predictive value of HVPG for long-
term mortality in patients with decompensated cirrhosis was analysed by Kim et al. in a
retrospective study involving 97 cirrhotic patients over a median follow-up of 24 months. An
HVPG < 17 mmHg was identified as the ideal threshold for predicting long-term mortality in
these patients. Patients with HVPG < 17 mmHg had 1.9% 1-year mortality compared to 16.2%
in patients with HVPG > 17 mmHg. In patients with ascites, HVPG and MELD score were
strongly predictive of long-term mortality.® When HVPG was reduced to < 12 mmHg or by
> 20%, the occurrence of both first and recurrent variceal bleeding were reduced. A significant
survival benefit was demonstrated when HVPG was reduced by >20%.8' A HVPG cutoff of 16
mmHg could discriminate accurately between decompensated cirrhosis at high risk of mortality

from those without high risk in a large cohort study.8?

Ascites and variceal bleeding are clinically evident complications of portal hypertension,
whereas the presence of varices is often asymptomatic. ldentification of varices and
prophylactic management prior to variceal bleeding are important clinical goals. Although
HVPG is the best technique available for measuring portal pressures, noninvasive measurement
of HVPG with liver stiffness measurement (LSM) using transient elastography has emerged as
a reliable marker for detection of both fibrosis and portal pressures. In combination with the
platelet count, LSM is the best test available to diagnose the presence of CSPH in a noninvasive
manner, as recommended by the Baveno VI Consensus Guidelines on portal hypertension.’

According to Baveno VI Consensus Guidelines, patients with LSM < 20 kPa and platelet count
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>150 x 10° cells/L are at low risk of large varices and bleeding, and hence a diagnostic
endoscopy could be avoided. This was validated by a study that reviewed LSM records and
endoscopy findings of patients across a period of 9 years at two hospitals in the United
Kingdom.® To avoid more unnecessary endoscopies, investigators proposed expansion of the
Baveno Criteria to include an LSM cutoff value as 25 kPa and platelets >110 x 10° cells/L.
This finding was subsequently validated in several other cohorts.® In all these patients with
CACLD of varying aetiologies including HCV, alcohol and NAFLD, the expanded criteria
would avoid 40% of endoscopies with a 0.6% risk of missing high-risk varices.

As the presence of significant portal hypertension and varices identify patients with advanced
disease, it is important that it is assessed in all cirrhotic patients. This can often be missed in
the traditional MOC delivered in busy hospital clinics. Management of cirrhosis with
involvement of nurses in a multidisciplinary care model, as in nurse-led cirrhosis clinics
(NLCCs), or with a CDM pathway providing variceal surveillance will be useful in ensuring
adherence to endoscopy screening guidelines.®% Expanded Baveno Consensus can be easily
applied in these novel MOCs, thus enabling detection of clinically significant portal

hypertension.

2.1.5 Prognosis

Three variables (Child—Pugh status, Mayo MELD score and HVPG) were the most commonly
studied in the prognostic studies of cirrhosis as shown in a large systematic review of 118
studies by D’Amico et al.®® Child-Pugh status (measured using serum albumin, bilirubin,
International Normalized Ratio (INR), presence of ascites and hepatic encephalopathy) is the
most often studied prognostic variable and consistently correlates with survival in patients with

cirrhosis of the liver.%

In patients with compensated cirrhosis, HVPG is a good predictor of clinical outcomes.5°#?
MELD score (measured using bilirubin, INR and creatinine) takes into account the importance
of renal dysfunction in cirrhosis and is used in allocation of donor livers in transplant

programmes.
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The MELD score is not useful in predicting prognosis in patients with compensated cirrhosis.

Stratification into compensated and decompensated cirrhosis is straightforward and can be
easily used in clinical situations to predict the prognosis of the disease. Decompensation is
defined as the presence of jaundice, ascites, variceal bleeding and/or hepatic encephalopathy.
Ascites is the most common and frequently the first sign of decompensation. The prognosis of
cirrhosis of the liver following the onset of decompensation is poor.

Patients with early decompensation (Child—Pugh class B) have a 2-year survival of 60%, but it
falls to 35% in the advanced stage (Child—Pugh class C).% In a longitudinal study, Gines et al.
evaluated the probabilities of developing decompensation and survival in a cohort of 293
patients with cirrhosis over a median period of 63 months. At 10 years from diagnosis, the
chances of progression into decompensated stage and death were 58% and 47%, respectively.®’

D’Amico et al. studied 6-year survival of 1155 consecutive patients with cirrhosis. Survival
was 54% in those with compensated cirrhosis and 27% in decompensated cirrhosis. The

aetiology of liver disease had no impact on the survival.®®

Prospective studies have suggested that deterioration from a well-compensated to a

decompensated state occurs at an annual rate of 5-7% (Figure 3).%

The median survival of patients in compensated and decompensated stages of cirrhosis were
12 and 2 years, respectively, as per natural history studies conducted by D’Amico et al.
(Figure 4).%3% As shown in Figure 4B, when patients continued to be in compensated stage,

their survival was better at any given time point.

A United Kingdom population-based analysis of the mortality due to cirrhosis was compared
with controls derived from a general practice database matched for age, gender and practice.
In a cohort of 4507 patients with cirrhosis and 44 000 controls, mortality rate due to
compensated cirrhosis was approximately fivefold more than that of the controls [hazard ratio
(HR) =4.7; 95% ClI, 4.4-5.0]. Patients with decompensated cirrhosis were almost tenfold more
likely to die than the general population (HR = 9.7; 95% ClI, 8.9-10.6).28
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From the database of a prospective inception cohort, 494 cirrhotic patients were followed to
assess the utility of this newly proposed multistate model of cirrhosis.”® The stages with

worsening prognosis were defined as follows:

Stage 1: Compensated cirrhosis without varices.

Stage 2: Compensated cirrhosis with varices.

Stage 3: Decompensated cirrhosis with variceal haemorrhage.
Stage 4: First non-bleeding decompensating event.

Stage 5: Second decompensating event.

Using competing risk analysis, patient movement across the five stages, over a mean follow-
up period of 12 years was analysed, and the 5-stage model of cirrhosis was shown to be
clinically applicable and appropriate.

Figure 3. Based on prospective natural history studies, the proportion of patients
progressing from compensated stage to decompensated stage (reproduced from

reference 63).

This figure is removed due to copyright reasons and can be viewed in the following link:
https://www.journal-of-hepatology.eu/article/S0168-8278(05)00684-7/
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Figure 4. The median survival of patients (A) based on the stage of cirrhosis at diagnosis
and (B) when they continue to be in the stage of the disease (reproduced from reference
63).

This figure is removed due to copyright reasons and can be viewed in the following link:
https://www.journal-of-hepatology.eu/article/S0168-8278(05)00684-7/

2.1.6 Burden on the Health System

The health and economic burden attributable to CLD has been steadily increasing over the last
decade worldwide. In Australia it is estimated that 6.17 million people were affected by liver
diseases in 2012. This is likely to exceed 8 million by 2030.% The direct health expenses
associated with CLD were assessed to be 386.2 million Australian dollars (AUD) in 2012. The
estimated total monetary cost of liver disease in 2012 including direct health costs, productivity
impacts, informal carer costs, loss of taxation revenues and disability-adjusted life years
(DALYs) was AUD 50.7 billion.* These costs were 40% higher than that associated with
managing two other common chronic conditions: type 2 diabetes mellitus and chronic kidney
disease. In addition, these costs are likely to increase substantially, reflecting a steady rise in
the prevalence of decompensated cirrhosis due to NAFLD in Australia.>® Evidence for this
increase comes from a variety of sources. In Australia, death rates due to cirrhosis and chronic
liver failure (CLF) increased by 31% between 2006 and 2015.%° In addition to complications
of hepatic decompensation, liver cancer has also contributed to an increasing number of cancer-

related deaths in Australia.®
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An analysis of ICD-10 (International Classification of Diseases, Tenth Revision) codes for
CLF diagnoses shows a national increase of 25% in hospital admissions for decompensated
cirrhosis between 2004-2005 and 2007-2008."* Data from the Adelaide Metropolitan Health
region have shown a steep increase in CLF-related admissions between the years 2001 (422
admissions) and 2015 (1441 admissions).

Based on a study of hospital admissions for cirrhosis of the liver from Queensland, Powell
et al. reported an escalation in the rate of hospitalisations due to cirrhosis from 8.5to 11.6 per
10 000 person-years during the period 2008 to 2016.% This increase was most pronounced in
Indigenous Australians (32 per 10 000 person-years) and in men aged 50-59 years (34 per
10 000 person-years). The number of hospital admissions due to cirrhosis escalated from 2700
in the year 2008 to 4307 in the year 2016. This study also highlighted the statistically significant
predisposition of socioeconomically underprivileged patients to more frequent hospitalisation,
up to 9.4% increase per year, compared to patients of higher socioeconomic status (3.2%
increase per year). Residence outside a major city predisposed to a higher in-hospital mortality.
In addition, older age, presence of comorbidities, advanced complications of cirrhosis
(hepatorenal syndrome, HCC, jaundice, hepatic encephalopathy) were also associated with
higher in-hospital mortality. Ascites, variceal bleeding and HCC were the most common causes

of admission in this order of frequency.

An increasing prevalence of CLD is one of the reasons for the rise in hospitalisations. Drivers
for this are likely to include an increase in alcohol misuse and obesity within Australian
communities. A recent Australian Institute of Health and Welfare (AIHW) report has
highlighted a higher prevalence of obesity (28%) in Australia, relative to other OECD
(Organization for Economic Cooperation and Development) countries (19%).% In addition, the
average adult Australian alcohol intake (9.7 L per person per year) is higher than the world
standard (9 L per person per year). Misuse of alcohol was the cause of cirrhosis in 50% of

hospital admissions in the recent statewide study from Queensland.®’

The increasing prevalence of NAFLD as a cause of CLD has been shown to have significant
implications for future health expenditure by recent modelling studies. Using a steady-state
prevalence model, Younossi et al. studied the economic and clinical burden of NAFLD in the
United States and four European countries (Germany, France, Italy and the United Kingdom).®*

Plotting data obtained from the literature against the real-world prevalence data in an
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interlinked Markov model, the authors estimated that 64 million Americans had NAFLD with
annual direct medical costs of USD 103 billion. Similarly, in the four participating European
countries, 52 million were estimated to have the disease with predicted annual medical costs
of EUR 35 million. The economic demands of the disease would be much higher if societal
costs were also considered. These economic projections are likely to apply equally to Australia
and many Western countries in view of their similar epidemiological pattern of NAFLD.*°

2.1.7 Hospital Readmissions

Hospital readmissions account for a large fraction of the cost burden in cirrhosis. Fagan et al.
evaluated the use of hospital resources over a year by 41 patients with cirrhosis and ascites
treated with paracentesis in a single Australian centre.®® The study was conducted
retrospectively using clinical records. During the study period there were 127 hospital
admissions, 1164 occupied bed-days and 733 episodes of medical imaging use for these 41
patients. The rate of 30-day unplanned readmissions after hospital discharge following
paracentesis was 40%. Among the 40% of patients who had unplanned readmissions, there was
a significantly higher occurrence of mortality and SBP. In addition to advanced liver disease,
active alcohol misuse was also associated with frequent unplanned readmissions. The study

established ascites requiring paracentesis to be a major cause of recurrent hospital admissions.

Volk et al. studied the frequency, aetiology, timing, nature and expense associated with
emergency readmissions after a hospital admission for complications of cirrhosis in 402
patients over a median follow-up of 273 days;® 14% of the study cohort had readmissions
within 7 days and 33% patients had readmissions within 30 days. Overall, the readmission rate
was 3 per person-years. The mean cost associated with early readmission (within 7 days) was
approximately USD 28 000, and for readmission within 4 weeks the cost was approximately
USD 21 000. In addition to the cost, recurrent hospital admissions were also associated with
higher mortality, similar to the findings by Fagan et al., but independent of the disease severity

as measured by MELD score.

An interesting point that emerged in this retrospective analysis was that 22% of the
readmissions were considered to be preventable by close monitoring of the discharged
patients.®> Within 30 days, there were 165 admissions, with 22% of these adjudicated as

preventable.
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The main reasons cited for preventable admissions included

e unmonitored diuretic use resulting in hypovolaemia precipitating hepatic
encephalopathy,
e inadequate dosing of lactulose resulting in preventable hepatic encephalopathy,

e unplanned ascitic paracentesis resulting in emergency presentations.

The solutions presented were appropriate patient education, telephone consultations and
intervention using disease management pathways, resulting in delivery of care in response to
day-to-day developments. The post-discharge course of patients with cirrhosis is dynamic and
hence infrequent outpatient appointments offered in most current MOCs cannot provide the

longitudinal care required to prevent readmissions.

The North American Consortium for the Study of End-stage Liver Disease (NACSELD) was
a prospective study engaging tertiary-care hepatology centres that recruited patients with
cirrhosis of the liver during a nonelective hospital admission with follow-up that included
hospital stay and up to 3 months after discharge.®* Using the NACSELD database, Bajaj et al.
studied hospital readmissions in cirrhotic patients who were discharged from hospital for a
nonelective cause. The study was a major multicentre prospective study across 14 centres in
the United States. Information on the severity of liver disease as measured by the MELD score,
indications for hospitalisation, drugs used, complications of cirrhosis, presence of organ failure
and second infections were collected and studied. Enrolled patients were followed for 3 months
after hospital discharge with periodic telephone calls, medical records review and interviews.
The frequency of 3-month readmissions and their predictive factors at initial admission and
discharge were the study outcomes. Of the 1013 patients with 3 months’ outcome, 53% had an
emergency readmission; 62% of the admissions were liver related. Ascites, renal and metabolic
causes were the predominant cause of liver-related readmissions followed by infections,
hepatic encephalopathy and variceal bleeding.> Among these, hepatic encephalopathy and
renal or metabolic causes were responsible for recurrent readmissions. At admission, high
MELD score, lower albumin, presence of type 2 diabetes mellitus, lactulose use and SBP
prophylaxis were identified as risk factors for readmission. MELD score, lactulose use, proton-

pump inhibitor therapy and a shorter length of hospitalisation at index hospital discharge were
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found to be significant predictive factors of 3-month readmissions. The authors calculated the
predictive scores for readmission based on admission (MELD and presence of type 2 diabetes
mellitus) and discharge variables (MELD, use of beta blockers, proton-pump inhibitors and
shorter hospital stay). When the predictive score was tested on a random half of the study
cohort, only 33% of the admissions were deemed to be unanticipated. Liver-related
readmissions occurred more often in patients with nosocomial infections during their index
hospitalisation [odds ratio (OR) = 1.9-3.0]. This study suggested that it was feasible to identify
a subgroup of cirrhotic patients as highly vulnerable for readmission and by closely monitoring
them for potential complications, subsequent hospital admissions could be avoided. These
findings strongly support a role for a CDM-style MOC in cirrhosis to prevent readmissions.

With the aim of avoiding early readmissions, an automated predictive model for 30-day
readmission was proposed by Singhal et al.® The authors collected clinical and socioeconomic
variables from electronic medical records of 836 patients admitted during the period (2008 to
2009), with 1291 cirrhosis-related readmissions. Readmissions within 30 days were seen in
27% of the study cohort. A multivariate logistic regression model that was moderately
predictive for 30-day readmissions in both the derivation and the validation cohorts was
devised. Frequent address changes in the last year, the number of admissions in the previous
year, high MELD score, low alanine transaminase (ALT), anaemia, thrombocytopaenia and
hyponatremia were found to be the predictive factors. These parameters could be used to

identify patients at high risk for reinfection.

Compelling evidence for cirrhosis of the liver as a principal cause of hospital readmissions was
obtained from a large population-based retrospective study of patients admitted to all
government hospitals during the year 2007 in Hong Kong.*® Thirty-day readmissions in ten
common medical conditions, namely cirrhosis, heart diseases, malignant neoplasms,
cerebrovascular accidents, nephritis, aortic aneurysm, septicaemia, pneumonia, type 2 diabetes
mellitus, and injury and poisoning were studied. Not surprisingly, cirrhosis of the liver and
CLD had the highest number of readmissions (OR = 1.62; 95% CI, 1.39-1.87). This study
provides further supporting evidence for the need for close monitoring and ongoing care in the

post-discharge period for cirrhotic patients given their susceptibility for readmissions.

In a more recent population-based cohort study conducted across multiple states in the United

States, Tapper et al. studied the frequency and causes for hospital readmissions in cirrhotic
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patients.®” Patients discharged with cirrhosis-related diagnoses in the year 2011 were found to
have 30-day and 90-day readmission rates, 13% and 21%, respectively. This proportion
increased to 24% and 36%, respectively, in patients with three major complications of cirrhosis.
These figures were similar across the four states. Patients with ascites had more 30-day
readmissions than 90-day readmissions. Hepatic encephalopathy was the liver-related
complication, most frequently associated with both 30-day and 90-day readmissions (OR =
3.23; 95% CI, 2.97-3.52 and OR = 3.07; 95% CI, 2.86-3.30, respectively). As reported by
Bajaj et al., the presence of hepatic encephalopathy was again a strong predictor of recurrent
hospital admissions.?® In patients with alcoholic cirrhosis, ongoing alcohol misuse was
responsible for 25% of the hospital readmissions.®’ This finding highlights the importance of
alcohol counselling as a part of the ongoing clinical care of these patients, which may be
difficult to implement in the absence of a CDM pathway. The authors highlighted the need for
post-discharge nursing outreach programmes in this patient population as they are at high risk
for multiple medical complications, such as diuretic-related hyponatremia, hyperkalaemia,
hypokalaemia and hepatic encephalopathy precipitated by sedatives after discharge. A
coordinated care model designed with CDM principles meets these requirements better than
the traditional MOC.

Hospital readmissions not only contribute to disease morbidity but are also a common cause of
mortality seen in these patients. Volk et al. reported an increased risk of mortality in patients
with recurrent readmissions (up to 1.08 per unit increase in readmission rate, p < 0.001)
independent of MELD score, age, presence of comorbidities, number of prescribed drugs and
serum sodium.® Ratib et al. compared the 1-year and 5-year survival rates of ambulatory
cirrhotic patients among those who have had an emergency hospital admission either at
diagnosis or during the course of their disease. In this population-based study they examined a
large cohort of primary-care patients and secondary-care patients by linking primary-care and
secondary-care databases with the national death registry.®® Among the 5118 patients with
cirrhosis studied from January 1998 to December 2009, the 1-year and 5-year survival were
84% and 55%, respectively, for ambulatory patients. In previously hospitalised patients the 1-
year and 5-year survival were lower at 66% and 31%, respectively. The occurrence of an
emergency hospital admission was identified as a sentinel event for the onset of poor prognosis
in patients with cirrhosis (HR = 2.78; 95% CI, 2.53-3.06), at any stage of the disease.
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A study on hospitalised patients from the United Kingdom also revealed a trend of higher
mortality in cirrhotic patients discharged from hospitals compared to the general population.
The mortality rate data of 8192 cirrhotic patients discharged from hospitals in the south of
England during the period from 1968 to 1999 was analysed by linking hospital discharges to
the death registry. Standardised mortality ratio (SMR) and case fatality rate (CFR) were
calculated; 30 days after a hospital admission, SMR was 93 (compared to 1 in the general
population) and CFR was 16%. At the end of a year after hospital admission the SMR was 16.3
and the CFR was 34%. These mortality statistics had not changed during the 30 years. When
stratified according to aetiology, alcoholic cirrhosis was associated with the highest SMR of
27.4 at 1 year, compared with 11.4 seen in biliary cirrhosis.®® Most of the deaths in alcoholic
cirrhosis were due to accidents, suicides and mental disorders. This suggests the need for a new
MOC with a holistic approach on global risk factor modification in addition to the management
of cirrhosis-related medical problems.

Infections are frequently encountered in decompensated cirrhosis, and they significantly
contribute to mortality both in the short term and long term.'® Indeed, the occurrence of
infection can be defined as a critical stage in the assessment of prognosis of the disease. In a
systematic review that examined 225 cohorts and 11 987 patients with cirrhosis, mortality rate
was increased by fourfold in the presence of an infection.’® The mortality progressively
increased with time, and 1-month, 3-month and 12-month mortality rates were 28%, 44% and
66%, respectively. This trend was probably due to the persistent haemodynamic changes that
occur in the kidneys, heart and systemic and hepatic vascular bed, even following resolution
of the infection. A majority of the infections that occurred in patients with cirrhosis were found
to be hospital acquired, either healthcare associated or nosocomial, with only one third being
community acquired.’®® Hospital readmissions in patients with decompensated cirrhosis
increase the risk of nosocomial infections, which in turn exacerbate patient morbidity,
expenditure, hospital stay and mortality.319? In a large single-centre retrospective cohort study,
514 patients with decompensated cirrhosis, all with a history of hospital admission for ascites,
were analysed for the development of nosocomial infections until death or liver
transplantation.?? Less than half of the cohort (42%) avoided nosocomial infection, 35% of
patients developed at least one infection, 14% developed a second infection and 9% developed
multiple episodes of infection. In 23% of patients, multiple infections were encountered in one
admission episode. The infections encountered were, in the order of frequency, SBP, urinary

tract infections and pneumonia. In patients with multiple episodes of infection, fungal
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organisms were encountered more often in the third episode than in the first episode of
infection. Every infection had an adverse effect on the transplant-free survival, independent of
the MELD score.

These findings are in accordance with those reported by Bajaj et al.%* They studied the effects
of infection in cirrhotic patients in a multicentre prospective study of 207 patients at eight North
American tertiary hospitals. The majority (71%) of the infections were healthcare related, 14%
were nosocomial and 15% were community acquired. A second infection was defined as a
separate episode during the same hospitalisation, a nosocomial infection. This was encountered
in 24% of the study patients and were caused by respiratory and urinary tract infections, as well
as Clostridium difficile infections. Second infections were more frequent in those with a prior
nosocomial infection (as the first infection) and those in intensive care units on mechanical
ventilation, with shock, dialysis or hepatic encephalopathy. Fungal infections and vancomycin-
resistant enterococci infections were frequently seen. However, while in hospital, second
infections were not associated with large-volume paracentesis or acute variceal bleeding.
Within 30 days of hospitalisation, 24% of those patients died. Second infection, high MELD
and low serum albumin were independent predictors of 30-day mortality. In view of the
associated high mortality rate due to nosocomial infections, avoiding a hospital admission with
frequent monitoring of patients with decompensated cirrhosis and ensuring adherence to well-
defined guidelines to prevent nosocomial infections in hospitalised patients should be a focus
in new MOCs.

2.1.8 Flaws with the Existing MOCs

As emergency hospital admissions portend a poor prognosis, preventing further episodes of
hospitalisation in patients discharged from hospitals should be an important objective in the
management of decompensated cirrhosis. Despite advances in therapeutic medicine that have
improved hospital mortality in these patients, mortality within 30 days of hospital discharge
has not improved, as shown in a mortality trend analysis over a decade based on a large sample
size in the United States.” The authors analysed the 30-day and 1-year post-discharge mortality
trends over the period from 2004 to 2013, in patients hospitalised for cirrhosis at 126 Veteran
Administration hospitals in the United States. The study showed that mortality during hospital
stay decreased over the decade from 11% to 7%, but the 1-year mortality only showed a slight

decrease from 34.5% to 33% over this time period. In addition, the 30-day mortality surged
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from 9.3% to 10.1%. Adjustments were made for comorbidities, disease severity and patient
demographics, and the risk of death during the hospital stay was 30% lower in the year 2013
versus the year 2004 (adjusted OR = 0.70; 95% CI, 0.64-0.78), and risk of death within a year
was reduced by 13% (adjusted OR = 0.87; 95% CI, 0.82-0.90). Nonetheless, the odds ratio of
death within 30 days of discharge rose by 10% in comparison to the year 2004 (adjusted OR =
1.10; 95% Cl, 0.99-1.21). Although the increase was not statistically significant, the early post-
hospital phase did not see any improvement in survival. Indeed, this study highlighted that
cirrhotic patients are the most susceptible to death after discharge from the hospital. This switch
in mortality rate from the in-hospital phase to 30 days after discharge is an important reminder
that care plans for decompensated cirrhotic patients should be designed to focus on them during

this early post-discharge phase.

The field of hepatology has witnessed significant advances in the past few decades with many
new effective, evidence-based treatments that have been shown to improve survival and the
quality of life in patients with cirrhosis.'® International liver societies regularly release updated
guidelines to optimally manage cirrhotic patients, based on high-quality research.®®> These
include disease-specific therapies, such as alcohol abstinence for alcoholic liver disease,
antiviral therapy for HBV and HCV infections and immunosuppressive therapy for

autoimmune hepatitis. In addition, several evidence-based therapies, such as

e antibiotic prophylaxis in patients with history of SBP,

e primary prophylaxis using nonselective beta blockers in patients with acute variceal
bleeding,

e endoscopic variceal ligation for patients with high-risk varices,

e surveillance for patients with HCC,

e aggressive nutrition for severely malnourished cirrhotic patients,

have been shown to improve survival of patients with cirrhosis of the liver. For patients who
fail to improve despite medical therapies, liver transplantation can restore normal liver
function. Liver transplantation is associated with a 94% 1-year survival (20-year median

survival) for patients in Australia and New Zealand.1%
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Nevertheless, studies have frequently reported inconsistencies in adherence to evidence-based
recommendations. Examples include poor adherence to antibiotic prophylaxis following acute
variceal bleeding (less than 50% adherence) and following an episode of SBP (65%
adherence).1%31% Using a modified Delphi approach, a set of quality indicators (QIs) covering
important domains of care in cirrhosis were developed by Kanwal et al.’%® Based on an
extensive literature review, 161 QIs were proposed, and the expert panel recommended 41 QIs.
Of these 41 QIs, 18 were related to variceal bleeding care, 13 to ascites care, 4 to hepatic
encephalopathy care, 3 to preventative aspects of cirrhosis care, 2 to assessment for liver
transplantation and 1 to HCC surveillance. From these Qls, based on the level of agreeability
of the panel, a set of eight most important Qls (Table 1), with agreeability ranging from 65%
to 100%, were derived. Consistent adherence to these eight QIs should be the minimum

requirement of any care process in the cirrhosis of the liver.

As this set of QIs were developed based on the best possible combination of evidence-based
research and expert opinion, they provide a standard of care for cirrhosis for optimisation of
outcomes. They also could serve as a measure of performance of interventions, such as CDM

programmes in the management of cirrhosis.

The following were selected as the eight Qls related to ascites:

paracentesis after documentation of new onset of ascites,

paracentesis during hospitalisation with ascites or hepatic encephalopathy,

ascitic fluid cell count testing after paracentesis,

treatment of SBP,

secondary prophylaxis after documented SBP,

primary prophylaxis of SBP in hospitalised patients with gastrointestinal bleeding,

primary prophylaxis of SBP if low-protein ascites (<1g/dL),
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use of diuretics.

Using these ascites-related Qls, the standard of ascites care was assessed in 774 cirrhotic
patients with ascites managed in three veteran hospitals in the Unites States.%” Adherence to
the QIs was highly variable. Only 30% received antibiotic prophylaxis following an episode of

SBP, whereas the initiation of antibiotic treatment for an episode of SBP was much higher at
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72%. Routine diagnostic paracentesis during a hospitalisation for cirrhosis occurred only in
57% of the patients.
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Table 1. QIs in the management of cirrhotic patients.

Domain

Qls

Ascites

If hospitalised patients with ascites have an ascitic fluid polymorphonuclear
count > 250 cells/mm?, then they should receive empirical antibiotics,
within 6 hours of the test result for hospitalised patients and within 24 hours
for ambulatory patients.

If patients have clinically apparent (that is, moderate to severe) ascites and
normal renal function, then they should be managed with both salt
restriction and diuretics (including a combination of spironolactone and

loop diuretics).

If patients with ascites are admitted to the hospital for evaluation and
management of symptoms related to ascites or hepatic encephalopathy, then
they should receive a diagnostic paracentesis during the index

hospitalisation.

Variceal

bleeding

If patients with cirrhosis survive an episode of acute variceal haemorrhage,
then they should receive one of the following therapies to prevent
recurrence of variceal haemorrhage: EVL every 1-2 weeks until

obliteration, beta blockers or a combination of EVL and beta blockers.

If patients with cirrhosis are found to have bleeding oesophageal varices,
then they should receive EVL or sclerotherapy at the time of index

endoscopy.

If patients with cirrhosis present with UGIB, then they should receive upper

endoscopy within 24 hours of presentation.

If patients have cirrhosis, no documented history of previous Gl bleeding
and have medium or large varices on endoscopy, then they should receive
either nonselective beta blockers or EVL within 1 month of varices

diagnosis.

Hepatocellular

cancer

If patients have cirrhosis, then they should receive surveillance for HCC by

using imaging with or without AFP every 6-12 months.

AFP: alpha fetoprotein; EVL: endoscopic variceal ligation; GI: gastrointestinal; HCC: hepatocellular

carcinoma; QI: Quality Indicator; UGIB: upper gastrointestinal bleeding.
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In general, only 30% of patients received all the recommended aspects of ascites care. When
the reasons for lack of adherence with the QIs were investigated, the majority of non-adherence
was attributed to the medical practitioner failing to take the appropriate action. Kanwal et al.*%
analysed the implications of non-adherence to QIs on two important outcomes, such as 12-
month survival and a readmission within 12 months. It was associated with 37% greater risk
of death (OR = 1.37; 95% CI, 0.74—2.54) and 35% higher risk of readmission (OR = 1.35;
95% CI, 0.82—2.2). The authors suggested that the lack of statistical significance in these data
was likely due to the limitations of study power. Analysis of variables that were predictive of
better quality of care revealed positive associations with consultation with a specialist,
treatment in a centre with academic affiliation, higher serum sodium and albumin levels and

lack of comorbidities.

Further evidence in favour of a gastroenterology consultation contributing towards maintaining
Qls comes from a population cohort study that compared a mandatory gastroenterology
consultation compared with historic controls involving standard of care management of
cirrhosis of the liver in a tertiary academic centre.’®® The former achieved better adherence in

QIs compared to the standard care in the following areas:

e performing ascitic fluid paracentesis during an episode of hospital admission,
e ascitic fluid examination for total and differential white blood cell count,

e initiation of diuretic therapy and salt restriction for ascites,

e performance of endoscopy within 24 hours of a variceal bleeding,

e assessment for liver transplantation,

e investigating for the causes during a presentation with hepatic encephalopathy.

An Australian study examined the relationship between compliance with eight of the ascites
Qls in patients with new onset ascites and hospital readmissions and 90-day survival.}®®
Alcohol-related cirrhosis was the commonest cause of cirrhosis in this patient cohort (59%).
Undergoing paracentesis during a hospital admission or within 30 days of diagnosis of ascites
was associated with 50% reduction in the occurrence of 30-day readmission. Diuretic therapy
at discharge was associated with reduced risk of dying at 90 days, whereas higher MELD score,

older age and 30-day readmission were associated with higher risks of 90-day mortality.
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The frequency of compliance with the recommendations for radiological surveillance is also
variable. Review of surveillance records for 1873 HCC patients with previously diagnosed
cirrhosis, using data linkage in a population-based cohort study from the United States, showed
that fewer than 20% had regular HCC surveillance.!® However, consultation with a
gastroenterologist, hepatologist or academically affiliated physician for cirrhosis was
associated with a higher (3-5 times) chance of undergoing surveillance for HCC. A multicentre
prospective cohort study from Melbourne revealed HCC detection via surveillance in only 40%
of cases who were diagnosed to have HCC over a period of 1 year.!*! Nevertheless, patients
identified via surveillance were more likely to receive curative therapies and have better
survival. Therefore, HCC surveillance that can be regularly provided via CDM pathways

without reliance on specialists, offers the possibility of improved survival for cirrhotic patients.

By contrast, review of HCC surveillance over a 1-year period from 2008 to 2009 at the
Michigan University Clinic revealed that 75% of cirrhotic patients underwent ultrasound
screening as recommended by the guidelines. Male gender and patient involvement (OR = 3.4;
95% CI, 1.5-7.9) increased the surveillance adherence.''® This surprisingly high rate of
adherence to guidelines was potentially influenced by the tertiary location of care received.
Patient level variables that were associated with higher HCC surveillance include better patient
engagement, more frequent clinic visits (3.4 times higher probability of undergoing
surveillance), higher socioeconomic status and presence of comorbidities.'*® These findings
suggest that patient education and improved self-management behaviours could improve

adherence to radiological surveillance.

An audit of compliance with endoscopic surveillance for primary and secondary prophylaxes
for variceal bleeding, before and after management by a dedicated nurse coordinator in a
tertiary medical centre, revealed a significant increase in the compliance from 13% to 79%.8°
In a prospective randomised study Singal et al. evaluated the impact of a radiological
surveillance invitations sent out to patients by post, with or without patient navigation
(assessment of barriers and education for patients who refused to undergo screening), in
comparison to usual care.!* Both the intervention groups had a significantly higher rate of
HCC surveillance (47% and 44%, respectively) compared to 24% seen with standard care.
Between the two interventions, the difference was not significant. These studies are examples

of how adherence to medical interventions can be enhanced with specific changes to MOCs.
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In a similar fashion, reminders to primary-care physicians were shown to have a beneficial
effect on the radiological surveillance in cirrhosis (adjusted OR = 1.29; 95% CI, 1.03-1.61; p
=0.02).1%%

Patients with decompensated cirrhosis and ascites on treatment with diuretics are
hemodynamically fragile due to persistent peripheral vasodilatation.!'® This renders them
susceptible to the development of renal failure, electrolyte disturbances and, in many situations,
hepatic encephalopathy. Weekly albumin infusion coupled with diuretic therapy was shown to
reduce mortality in a pragmatic RCT from Italy.'*” Frequent monitoring of serum electrolytes
and titration of diuretic doses are required to prevent these complications. Due to capacity
constraints, medical review appointments may not occur more frequently than every 3 months,
which is not the ideal interval for diuretic monitoring. Acute kidney injury should be detected,
and intervention should be initiated early to prevent the progression to hepatorenal syndrome
and renal failure, as these states are associated with poor prognosis. If diuretic therapy, either
after hospital discharge or after a clinic visit, is monitored within a CDM programme, a
significant proportion of hospital admissions due to renal failure, electrolyte disturbances and
subsequent hepatic encephalopathy could be prevented. Similarly, action plans for patients with
hepatic encephalopathy may avert the development of florid episodes requiring hospital
admission for initially mild cases. The existing MOC with dependence on specialist clinic
appointments and lack of monitoring between appointments leaves many crucial issues
unattended, which contributes to recurrent, preventable hospitalisations for patients with

decompensated cirrhosis.

In the advanced stages of decompensated cirrhosis, diuretic therapy is no longer effective, and
patients often require regular large-volume paracentesis for symptomatic relief. In the absence
of a dedicated, elective pathway for the abdominal paracentesis, patients are likely to present
at a late symptomatic stage. In a retrospective study across England, healthcare costs of
cirrhotic patients with ascites undergoing large-volume paracentesis in the last 12 months of
life were analysed.!!® The investigators found significant cost savings (GBP 4240; 95% ClI,
4829-3651; p < 0-0001) for patients who had day-care paracentesis compared to those with
unplanned paracentesis. In addition, the number of days spent in hospital as in-patients (OR =
16.98; 95% CI, 18.45-15.51; p < 0.0001), unplanned 30-day readmissions (OR = 0.35; 95%
Cl, 0.31-0.40; p < 0.0001) and in-hospital mortality (OR = 0.31; 95% CI, 0.27-0.34; p <

0.0001) were all lower when patients received day-care paracentesis. This study provided
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evidence for organising planned cirrhosis care, as unplanned care was associated with increased
healthcare resource utilisation. A notable finding from this study was the high mean cost of
management of cirrhosis in the last year of life at GBP 21 113 (SD 16 881).

As cirrhosis is a chronic disease with multiple complications in its advanced stage, it is
important that patients are monitored frequently within a CDM programme with a rapid access
pathway for clinical deterioration. Infrequent clinical appointments provided in traditional

models are unlikely to fulfil the large clinical and supportive needs of these patients.

2.1.9 CDM Models

In the management of decompensated cirrhosis, coordinated, longitudinal care that focusses on
the vulnerable post-discharge period is important. Similar patient-centric management models
have demonstrated the efficacy in decreasing hospital admissions and improving survival in
patients with cardiac failure. Studies in cardiac failure have demonstrated 30-42% fewer heart
failure-related admissions, 12-27% fewer all-cause admissions and 18-25% lower mortality
with CDM-style interventions, relative to usual care.''®1?! These clinical improvements were
also associated with significant cost savings in 15 of the 18 trials in which financial outcomes
were evaluated.!'® As a result of these studies, CDM-style approaches are now considered the
standard of care in heart failure and have been given a Class | recommendation in practice

guidelines.'?2

Evidence in favour of CDM interventions in cirrhosis are preliminary at this stage. Currently,
there are no randomised studies that have demonstrated an intervention that can reduce hospital
readmissions in patients with cirrhosis. Nevertheless, the only randomised controlled trial
(RCT) published to date is the pilot trial performed by Wigg et al.,?* subsequently discussed
in editorials.1?12° In this single-centre trial, 60 patients with decompensated cirrhosis were
randomised to intervention (n = 40) consisting of a multifaceted CDM model, known as
Chronic Liver Failure Program (CLFP), or a standard treatment (n = 20), during a 12-month
period. The study included patients with decompensated cirrhosis who had been recently
discharged from hospital due to a liver-related event, namely ascites, variceal bleeding, renal

dysfunction, sepsis or hepatic encephalopathy.

The main components of this intervention were listed as follows:
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1. Delivery system redesign: This was a coordinated case management intervention
within a multidisciplinary team consisting of hepatologists, specialist nurses,
dietitians, alcohol counsellors and GPs. The nurses played a central role in
performing weekly reviews using telephone conversations, home visits within a
week of hospital discharge and organising reminders for clinic appointments.
Patients in the study arm had a rapid access to care pathway during deterioration via
phone call to the nurses.

2. Decision support: Clear protocols for each complication of decompensated cirrhosis
guided the team in their management.

3. Self-management support: Patients and carers were provided education about
nutrition, medications, adjustments required in cirrhosis, and the need for
radiological (HCC surveillance) and endoscopic (variceal bleeding) surveillance.
Patient action plans for ascites and hepatic encephalopathy were also provided, with
patient self-monitoring and management requirements outlined.

4. Clinical information systems: Nurses maintained records with all the necessary
patient information and made them accessible to doctors during clinical visits and

discussions. A complete CLF registry of participants was maintained.

The nurses were contacted by patients in the study arm if they experienced an emergency. The
nurses triaged the call with the assistance of the on-call hepatologist and offered continued
outpatient management support whenever possible. The nurses continued to engage with
patients both during and after a hospital admission and offered continuous education and

support.

The primary objective of the study was to observe the differences in the rate of liver-related
occupied bed-days per person per year due to the intervention. Furthermore, the study also
explored total liver-related hospitalisation rate, unplanned and planned hospitalisation rates,
and the duration of hospitalisation. The investigators also studied attendance rate at planned
outpatient clinics, improvements in MELD score and Child—Pugh score, and quality of life
measured by the Chronic Liver Disease Questionnaire (CLDQ). Quality of care was measured
by adherence to endoscopic and radiological surveillance, screening for osteoporosis and
referral for liver transplantation. The intervention arm had a significantly higher proportion of

alcohol-related cirrhosis.
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The major findings of this pilot trial were as follows:

No reduction in the primary endpoint of liver-related occupied bed-day rates in the

intervention versus usual care arms (17.8 vs. 11.0 bed-days per person per year,

incidence rate ratio (IRR) = 1.6; 95% CI, 0.5-4.8; p = 0.39); however, there was a

higher proportion of elective admissions in the intervention arm (47% vs. 21%)

e Significantly higher (30%) outpatient attendance rate in the intervention arm.

e Nonsignificant reduction in mortality in the intervention arm (HR = 0.6; 95% CI, 0.3—
1.5; p = 0.32).

e Significantly improved quality of care as indicated by increased adherence to protocols

for HCC screening, hepatitis A and B virus vaccination and bone density surveillance

in the intervention group.

e Qualitative feedback from the nurses, patients and doctors was positive.

The negative findings of the study contrasted with the benefits seen with hospitalisation in heart
failure. This may have been due to the inclusion of elective hospital admissions, which
contributed to the higher liver occupied bed-days in the intervention arm. Another potential
confounding factor may have been an imbalance in the aetiologies of cirrhosis between the two
arms. The authors also considered whether the increased hospital admissions might be of value
in this highly vulnerable group, and responsible for a lower mortality rate in the intervention
arm. As this was a pilot study, the questions raised by this trial are currently being pursued by

an appropriately powered, prospective RCT with stratified block randomisation.

The infrastructure and costs associated with the CLFP intervention in cirrhosis are an important
consideration. Cost-effectiveness of the CLFP intervention delivered in the above-mentioned
RCT was examined in a subsequent analysis by Wigg et al.'?® The cost-effectiveness analysis
estimated the incremental cost for death avoided at 12 months and the incremental cost for each
unit change in the quality of life (during the 12 months of the study). The number of deaths
prevented at 24 months was also studied in a sensitivity analysis. The intervention with CLFP
was more effective, as it resulted in five fewer deaths for every 100 patients and 0.67 unit
higher CLDQ scores. The intervention cost was AUD 18 521 more per patient relative to the

standard of care. CLFP emerged as a cost-effective option with incremental cost-effective ratio
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(ICER) of AUD 370 425 per death avoided. Per unit improvement in the CLDQ total score cost
AUD 27 547. Cost-effectiveness acceptability curves (CEACs) showed a 70% probability of
CLFP being the more cost-effective option at willingness-to-pay values of approximately AUD
400 000 per additional death avoided and AUD 40 000 per unit improvement in the CLDQ
score. When the results were analysed at 24 months, CLFP was the dominant option with fewer
deaths and lower costs. The CEAC for deaths avoided at 24 months revealed that for a
willingness-to-pay threshold of AUD 150 000 per additional death, the chances of CLFP being
effective were 80%. An important finding of the study was that cost savings became more
apparent following 24 months of intervention, at AUD 986 per patient.

In an Italian study, Morando et al. reported a reduction in costs associated with a care
management programme for cirrhotic patients compared to the standard treatment.*?” The
intervention patients had access to a care management check-up after hospital admission for
cirrhosis, provided by a coordinated team of liver specialists, nurses and primary-care
physicians. Both treatment groups could attend a day hospital for invasive procedures, such as
ascitic paracentesis. The care management programme was associated with lower mortality and
lower 30-day readmissions during the 12 months of the study. The costs (doctor visits, blood
tests, hospital costs and global costs) were significantly lower than the standard arm, EUR 1479
versus EUR 2816 per patient per month. However, the intervention consisted of a day hospital
with more expensive infrastructure. Moreover, this cost-effectiveness analysis did not report

on ICERs or CEACs, and the study was not randomised.

Tapper et al. performed a prospective study utilising handheld checklists, followed by
electronic ones, as interventions to ensure appropriate lactulose therapy, rifaximin and
antibiotic secondary prophylaxis for SBP. They compared the effect of these quality
improvement initiatives on 30-day readmission to those in the year preceding these
interventions. Between the electronic phase, wherein the checklists were added to the provider
entry system, and the control period, there were significant differences in the 30-day
readmission rate (26% vs. 50%, p = 0.003). In addition, these interventions also resulted in
fewer days of hospital stay in patients with hepatic encephalopathy (likely due to less severity)
compared to the pre-intervention phase.*?® This study highlighted the feasibility of delivering
quality care in accordance with guidelines without a structured programme but with electronic

decision support, a CDM principle.
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The role of a pharmacist-led intervention with a view to reducing medication-related problems
(MRPs) and unplanned admissions in patients with decompensated cirrhosis was explored in a
prospective RCT by Hayward et al.'?® The intervention (57 patients) consisted of review of
medications by a pharmacist for MRPs in addition to usual care (59 patients). Unplanned
admission rates over 12 months during the study period were not different between the two
arms. However, after adjusting for other variables, such as previous variceal bleeding, number
of medications and Child—Pugh score, the pharmacist intervention was associated with
significantly less-frequent emergency admissions. Although MRPs were frequently associated
with unplanned admissions in the intervention group, they did not have a significant impact on
the emergency admissions overall. The study highlighted a large proportion of non-adherence
to lactulose (at least on one occasion, 60%) that was intentional. Despite the dependence of
study results on a single experienced pharmacist, the study reiterates the need for a holistic

model of care with interdisciplinary involvement.

Although these studies are encouraging, more robust data are needed to support the routine
implementation of a CDM intervention in decompensated cirrhosis. A large multicentre RCT
examining the role of a CLFP in decompensated cirrhosis with clinically relevant endpoints,

such as hospital readmissions and survival, is likely to provide more robust answers.

2.2 PATIENT EDUCATION AND ASSESSMENT OF DISEASE
KNOWLEDGE IN CIRRHOSIS

This section reviews literature on the importance of patient education and examples of
assessment of patient knowledge using questionnaires in cirrhosis. It also includes a general
section on different types of validity and the analytical methods used for validation of

knowledge questionnaires.

2.2.1 Importance of Patient Education in Cirrhosis

Patient education and the resultant improved knowledge on disease and its self-management
underpin effective management of chronic diseases by promoting positive health-related
behaviours.?*® A well-informed and engaged patient helps in closing the gap between the care

actually delivered and the one that is recommended. The end result is the aim of chronic care
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models, that is, better clinical outcomes.'® A Cochrane Review of interventions that attempted
to improve patient adherence to medications highlighted the added difficulty in achieving
adherence with medications in chronic illnesses compared to acute conditions. Chronic
ilinesses were complicated and often required multiple interventions, such as education, self-
management, supportive therapy, follow-up phone calls and psychotherapy, albeit with
minimal benefits in clinical outcomes.’®! Studies have suggested that the more complex a
treatment regimen, the less likely the patient would be compliant.’®2 Therefore, patient
education becomes more vital in a disease as complicated as decompensated cirrhosis, which
results in a multitude of potential complications that need to be managed by interventions that
require active involvement of patients. These include salt restriction, periodic monitoring of
weight and electrolytes while on diuretics, adjusting lactulose dose according to the symptoms
of hepatic encephalopathy, and regular endoscopies in case of variceal bleeding. In addition,

regular 6-monthly HCC surveillance examinations require patients’ voluntary participation.

A Commonwealth funded report on an international comparison of quality of health care in
five developed countries (Australia, New Zealand, Canada, United States and United
Kingdom) was provided by the Commonwealth Fund’s International Working Group on
Quality Indicators.’®® A particular focus of this report was the quality of patient—doctor
communication. Patients with a major illness, history of hospitalisation or major surgery were
asked to report on their satisfaction on the answers received for crucial questions relating to
their illness, prior to leaving the doctors’ office. Up to 33% of patients from the United States
reported that they were unable to obtain a satisfactory reply, whereas in Australia the fraction
of dissatisfied patients was only 20%. However, a more concerning finding was that half of the
patients from Australia reported being left out of the decisions or opinions regarding their
disease management. This sense of lack of partnership was the highest among patients from
the United Kingdom at 67%. It is clear from this report that patients with chronic diseases
expect to be provided with information about their disease and to have an active role in its

management.

Research has confirmed that well-informed and actively participating patients have better
clinical outcomes, and are known to practise good behaviours related to health.® Failure on the
part of the physician to assess patients’ understanding of illness and provide the necessary
information was shown to have an adverse impact on patients’ adherence to medications.***

Lack of educational support is acknowledged as an unmet need in the management of patients
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with cirrhosis.!” Ischemic heart disease, heart failure and asthma are some of the chronic
diseases in which many randomised controlled studies have established the beneficial effect of
patient education as a part of CDM on quality indicators, such as readmissions and mortality.
Efficacy of patient education as a part of discharge planning was analysed in a meta-analysis
involving eight RCT and revealed a 6% reduction in hospital readmission rates in patients with
chronic diseases, including heart failure and bronchial asthma.'® However, it did not have any
effect on the mortality. A meta-analysis that included 36 RCTs comparing asthma self-
management education with usual care showed significant reduction in hospitalisations,
unplanned doctor visits, absenteeism from school or work, emergency room visits, episodes of
nocturnal asthma and improved quality of life.?° Intervention including heart failure-specific
education, as assessed in a meta-analysis including eight RCTs, showed significant reduction
in hospital readmissions but not mortality.'® Similarly, educating and counselling patients with
heart disease about secondary prevention and medication adherence, as a part of a Cardiac
Hospitalization Atherosclerosis Management Programme (CHAMP), resulted in better control

of cholesterol levels in serum and reduced recurrence of myocardial infarction.**

In contrast, there is a lack of information on the effects of patient education in cirrhosis on
mortality or readmissions to hospitals, the two crucial quality of care indicators. However, there
is some preliminary evidence that patient education and engagement could promote
radiological surveillance and hospital attendance in these patients.'**!2 In a single-centre RCT,
Wigg et al. reported on a multifaceted CDM model that provided education and self-
management support to cirrhotic patients in addition to reminders for radiological surveillance.
There was significantly improved quality of care in the intervention group for outpatient
attendance and adherence to protocols for HCC screening, vaccination and bone density

surveillance.

In a prospective fashion, Singal et al. conducted a survey to assess knowledge, risk factors and
information seeking behaviour in 160 patients with cirrhosis undergoing HCC surveillance in
a tertiary-care liver centre.!*? In particular, the questions on knowledge-seeking behaviour
examined how involved the patients were in decision concerning screening in addition to their
self-reported confidence in their knowledge of HCC. A median of 85% of knowledge questions
were correctly answered. Despite this, the majority of patients (77%) were keen to receive more
information about HCC. Participation in the decision-making process was reported by 77% of

patients. The most reassuring part of the study was the high level of participation in surveillance
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(up to 75%) noted in the study population. This high rate of surveillance was consistent with
rates reported in patients at a tertiary-level practice.™*® In addition to male gender (odds ratio,
OR =17.1; 95% confidence interval (95% ClI), 1.2-43.2), patient participation in the decision-
making process of screening (OR = 3.4; 95% CI, 1.5-7.9) was independently associated with
having HCC surveillance. This study is a prime example of how patient engagement can
modify their health-related behaviour: in this case, the surveillance for HCC. One of the reasons
for the high degree of patient involvement could be the high level of knowledge the cohort had
about HCC. However, surveillance for HCC is only a part of cirrhosis management. Cirrhotic
patients also need to be educated about other complications and preventive aspects.

2.2.2 Validation of Knowledge Assessment Questionnaires

A knowledge questionnaire is an instrument of measurement of knowledge of an individual in
a domain. Its verity has to be confirmed by validation studies before it can be recommended
widely. The two cornerstones in the evaluation of an instrument of measurement are validity
and internal consistency/reliability.**” Validity, as defined by Bolarinwa, ‘expresses the degree
to which a tool measures what it purports to measure’.**® Different types of validity include
face validity, criterion validity, content validity and construct validity. When these attributes
are studied within a study population it is known as ‘internal validation’. Measurement using
the tool in a different cohort representative of the study population is defined as ‘external
validation’. Bolarinwa defines internal consistency/reliability as ‘the degree to which the
results obtained by a measurement and procedure can be replicated’.**® ‘Internal consistency’
is a measurement of the close relationship or correlation between the items used in the scale.
In other words, it measures the consistency of the outcome of the scale; the higher the internal

consistency, the less prone the scale is to the measurement error.**’

Using a knowledge questionnaire prepared in-house, which was neither internally nor
externally validated, Volk et al. assessed baseline knowledge on cirrhosis and its self-
management in cirrhotic patients before and after an educational intervention using a
booklet.®*® Prior to the intervention, correct responses were obtained for only 53% of the 15
questions by cirrhotic patients followed in clinic for a median period of 2 years.'3® The number
of correct responses increased to 67% after intervening with the educational booklet. The
survey used in this study was not a simple one because it included questions on sodium content

in sea salt, safety of surgery, cholesterol-lowering medications and nonsteroidal anti-
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inflammatory drugs (NSAIDs). It was highly technical for everyday use in patients with
cirrhosis. Moreover, it did not include any questions on variceal bleeding, a common and

serious complication associated with cirrhosis of the liver.

Another study on patient knowledge by Goldsworthy et al. demonstrated that in spite of being
reviewed by specialists in clinic for over 3 years, the knowledge of cirrhosis was poor, in a
cohort of 52 cirrhotic patients attending a liver clinic in a tertiary-care centre.X* They used a
12-minute-long video explaining the physiology of liver, pathology of cirrhosis and its
complications to educate patients about cirrhosis and its complications. The poor baseline
knowledge score significantly improved from 21% to 60% after watching the presentation.4°
The questionnaire used to assess disease knowledge consisted of six single best response
questions, one multiple response question and one descriptive question. Patients were asked if
they had experienced a complication before being asked to respond to further questions about
the complication. This strategy was helpful in avoiding nonresponses due to lack of awareness
about complications that were not yet experienced. Despite providing useful evidence for the
widespread lack of knowledge among cirrhotic patients, a drawback of the study was the use
of an under-validated questionnaire, as the structure was not validated beyond face and content
validity. In addition, the questionnaire had no mention of ascites, the commonest form of
decompensation and recurrent hospital admission in patients with cirrhosis. The majority of
the study cohort perceived the video presentation to be relevant and very useful. In contrast to
a small proportion of patients (16%) who were anxious about receiving information about liver

disease, the majority were very enthusiastic about learning more about their condition.

The need for patient-centred education in cirrhosis was confirmed by a pilot study by Hayward
et al. involving 50 patients.}*! Patients were asked to answer 56 open-ended and closed-ended
questions following which they received a pilot educational booklet. Subsequently, they
answered 13 recall questions that were very similar to the survey by Volk et al.**® This survey
did not undergo any form of validation. In this study, only half of the study cohort had received
information from their treating physicians. More than half of the cohort reported using other
sources, usually the internet, to find more information about the disease outcome and its
treatment. The search was not fruitful in most of the cases. This study showcased the gap
between perceived needs of patients and the ground reality regarding patient education in
cirrhosis.*! This study also showed how satisfied patients were to receive reliable information

about the disease and its self-management. No difference in knowledge scores between patients
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with compensated and decompensated cirrhosis was reported by Volk et al.!*® and Hayward
et al.}*! This may have been related to the lack of a CDM programme, customised to meet the
educational needs of patients with decompensated cirrhosis, in both these studies.

It is imperative that the information given to cirrhotic patients is in simple language, without
technical jargon. In addition, the information should be periodically reinforced using validated
surveys. Hepatic encephalopathy and cognitive deficits due to alcohol may preclude
conventional booklet-based methods of education. It is essential that different modalities are
used to provide disease education. The use of multimedia in providing disease education, as
adopted by Goldsworthy et al.2*°, was innovative. However, the questionnaire that followed
required detailed answers to be written for each question, whereas Hayward’s survey had 56
questions. A knowledge questionnaire has to be long enough to account for the internal
reliability. However, too long a questionnaire would compromise the most important aspects,

namely the patient compliance and retesting.

A nonrandomised pilot study from Iran investigated the quality of life and knowledge of
cirrhosis in 72 patients using Chronic Liver Disease Questionnaire (CLDQ) and a knowledge
questionnaire (prepared by the investigators) before and after an extensive educational
intervention. The educational intervention was delivered by personal interviews, text messages,
phone calls and supplemented with booklet.!*> Not surprisingly, both knowledge scores and
CLDQ scores improved significantly. In addition, the occurrence of ascites, oedema and
hospitalisations decreased with the intervention. Nutritional information including meal
planning was the major focus of this intervention. The drawbacks of the study included lack of
a control group and the small number of participants. Moreover, the questionnaire used for
knowledge assessment satisfied only the content validity. Another pre- and post-intervention
study by Beg et al. consisted of answering a questionnaire before and after reading an
educational leaflet.}** As demonstrated in other studies, the baseline knowledge was poor, and

it was improved by the educational intervention provided.3%140

Thus, inadequate knowledge of disease, its complications and self-management in patients with
cirrhosis of the liver are demonstrated by these studies. It is also apparent that poor baseline
knowledge can be enhanced using different types of educational interventions. However, none
of the knowledge surveys available so far have undergone a structural validation process. This

is a gap in the hepatology literature that needs to be bridged to enable optimal disease
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management in cirrhosis. In addition to identifying patients who require support with disease
education, a validated knowledge questionnaire can also assist in the assessment of efficacy of
CDM programmes in cirrhosis that deliver disease education. This was explored in a

prospective study as outlined in Chapter 4.

2.3 SELF-MANAGEMENT IN PATIENTS WITH CIRRHOSIS

This section discusses a key CDM principle, self-management support and its measurement in
cirrhosis. It discusses measurement of self-management using the Partners in Health scale, in

a variety of chronic diseases.

2.3.1 Rationale for Self-Management Support in Cirrhosis

One of the major health issues facing Australia is the increasing prevalence of chronic diseases.
In fact, it is reported that every second Australian is likely to suffer from one of the eight
chronic diseases, namely cardiovascular disease, diabetes mellitus, arthritis, back pain, mental
health conditions, asthma, chronic obstructive pulmonary disease and cancer.%? Chronic liver
disease (CLD) is a frequent comorbidity encountered in patients with diabetes mellitus and
ischemic heart disease due to nonalcoholic fatty liver disease.*® These chronic conditions
contribute to increased hospitalisations, health-related costs and societal costs due to disability
and poor quality of life. Delivery of self-management support should be an integral part of the
management of these chronic diseases. When patients were engaged in their care by playing an
active role, a higher level of patient satisfaction and adherence were reported.'* Activated
patients (those with higher level of knowledge and skills required for management of their

disease) have been shown to experience improved health outcomes.??

Despite medical advances, recurrent hospital admissions occur as a result of these
complications and contribute significantly to the direct medical costs and to the poor quality of
life.” As a quarter of recurrent admissions that account for most of the morbidity and mortality
of the disease are preventable, patient education and self-management are a high priority in
patients with cirrhosis.® Considering the complicated nature of cirrhosis, which frequently
culminates in recurrent hospital admissions, self-management skills are highly desirable.
Evaluation of self-management knowledge and behaviours is essential in cirrhosis to identify

domains that can be improved to achieve optimal disease management. Since self-management
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knowledge is a measure of how activated the patients are in their management, it is a key

element of optimal chronic disease management.

Self-management support is the foundation of a successful CDM programme. It empowers
patients with the knowledge and behaviour required to cope with a chronic disease
successfully. Strategies include education about the disease, its complications, symptoms of
deterioration, healthy lifestyle practices to cope with the disease and enjoy a better quality of
life. An effective strategy acknowledges the pivotal role of patients in CDM to make decisions
in partnership with healthcare providers. It encourages patients to take responsibility for their
own health by managing their chronic disease appropriately, in line with medical

recommendations.

In the field of hepatology, estimation of supportive care needs of cirrhotic patients is an area
of need that is frequently overlooked.*” A systematic review by Valery et al. on the supportive
care needs of patients with CLD revealed a total of 26 eligible articles, but the majority of them
focussed on chronic hepatitis due to HCV. Only three articles included patients with cirrhosis,
the stage of CLD in which patients require more support from a physical, social, emotional and

overall health point of view.!” The three studies are as follows:

1. In a quasi-experimental study, Zandi et al. reported on the benefits of a self-care
educational programme in a small cohort of cirrhotic patients (21 in the intervention
group and 23 in the control group).** The educational programme was customised to
one of four sessions, based on the needs of the patients assessed with a questionnaire.
The four sessions covered were

a. nature of the disease including symptoms and complications,

b. coping with systemic symptoms,

c. coping with anxiety and nutritional needs,

d. medication management.
Chronic Liver Disease Questionnaire (CLDQ) was used to measure the quality of life
(QoL) as a marker of efficacy of the self-care programme. CLDQ is a disease-specific
questionnaire developed by Younossi et al. to evaluate the HRQoL in patients with
CLD.} This extensively validated tool includes 29 items in domains, such as
abdominal symptoms, activity, emotional function, fatigue, systemic symptoms and

worry. The responses range from ‘all the time’ to ‘none of the time’ in a seven Likert-
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type scale. The study used a Farsi-translated version. The validity and reliability of the
translated version were confirmed. The educational sessions were designed according
to the needs of patients, and an interesting finding was that the majority of the patients
required information on managing ascites and needed nutritional advice. CLDQ scores
improved significantly in the group that received educational intervention, whereas the
control group experienced a decline in the CLDQ score. Although it is not surprising
that the educational intervention was associated with an improvement in CLDQ), it is
difficult to explain the reduction in QoL in the control group within 3 months. In
addition, the study reported only short-term results of the intervention. However, the
authors acknowledged the low number of advanced cirrhosis in the original validation
studies of CLDQ and expressed concern about the reliability of CLDQ in measuring
the QoL in patients with decompensated cirrhosis.

2. Rakoski et al. reported on the impairment in the practical domain of performing daily
activities and instrumental activities of daily living in 371 elderly patients with cirrhosis
of the liver using structured interviews.48

3. The structured interviews used by Bajaj et al. reported on the financial and caregiver
burden in patients with cirrhosis and hepatic encephalopathy.'4” The domains studied
in this research included educational, emotional, financial and physical aspects of daily

living.14

To address the lack of an instrument to measure the supportive needs of cirrhotic patients,
Valery et al. developed and validated the Supportive Needs Assessment tool for Cirrhosis
(SNAC).*8 This 39-item scale with subscales ‘Psychosocial issues’, ‘Practical and physical
needs’, ‘Information needs’, and ‘Lifestyle changes’, was shown to have excellent internal

consistency and correlation with CLDQ.

Wang et al. from China developed a self-management behaviour assessment tool specifically
for patients with cirrhosis of the liver.!*® This was designed based on literature reviews,
interviews, expert opinion and a preliminary study. This 30-item scale comprised four
dimensions: daily-life management (11 items), dietary management (10 items), illness-
monitoring management (5 items) and medication management (4 items). This was studied in
180 patients with cirrhosis of the liver. The scale was validated by factor analysis and a final
version with 24 items and four dimensions was derived. This included daily-life management

(7 items), dietary management (7 items), illness-monitoring management (5 items) and
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medication management (5 items). The scale had a good Cronbach’s scale demonstrating
excellent internal consistency. Although test—retest correlation and content validity were
demonstrated, confirmatory factor analysis was not performed, and its dimensionality was not
validated externally. Furthermore, the study population had predominantly hepatitis B virus
(HBV)-related cirrhosis, and those with Child—Pugh stage C cirrhosis were excluded. This
questions the applicability of this scale to all patients with cirrhosis. Patients with advanced
cirrhosis and decompensation are at-risk of recurrent hospitalisations, and hence should have

been prioritised for self-management training and assessment.

Dong et al. from China performed a cohort observational study of self-management behaviours
in patients with cirrhosis of the liver.®® They evaluated the effect of disease knowledge,
physical and mental well-being, and self-efficacy on self-management behaviours in 134
patients with cirrhosis of the liver. Self-management behaviour was studied using the scale
developed by Wang et al.}*® The investigators studied disease self-management knowledge
with a questionnaire designed by the study team that included 15 closed-ended questions on
diet, medications used and self-monitoring strategies. The questionnaire was validated by
content validity only. Using the Self-Efficacy for Monitoring Chronic Disease (SEMCD) 6-
item scale, self-efficacy was evaluated.® Mental well-being was assessed with the Hospital
Anxiety and Depression Scale (HADS). Physical well-being was assessed by liver disease
severity using the Child—Pugh score. The study population had a mean self-management score
of 2.51 (SD 0.77) with a maximum of 4.00. Lower depression score in HADS, lower Child—
Pugh score and higher self-efficacy correlated with better self-management. The mean self-
management knowledge score was 7.69 (SD 2.47). Although the majority were aware of the
need to restrict salt and the urgent need to seek medical help with the occurrence of black
stools, knowledge about lactulose dose titration to manage hepatic encephalopathy was poor.

Hence, the study recommended that

e focussing on mental well-being,
e identifying and addressing depression,
e increasing confidence with resultant higher self-efficacy

e improving knowledge of self-management using multimodality learning methods

are essential in achieving improved self-management behaviours.
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‘Self-efficacy’, defined as self-assurance in one’s ability to perform actions necessary to attain
one’s goals, is a crucial concept in the management of chronic diseases.'®? Measurement of
self-efficacy leads to customised provision of self-management education and training
accordingly. A randomised controlled study from Iran measured the effect of training for self-
management on self-efficacy in patients with cirrhosis.*> An equal number of 37 patients
participated in the control and intervention arms. The intervention was an intensive self-
management training, consisting of six group sessions lasting for 90 minutes delivered twice a
week. In addition to provision of information about the disease, problem-solving, decision-
making and cognitive behaviour therapy sessions were also provided. Multimedia
presentations and booklets were used for disease education. In addition to patients, carers were
also invited for these sessions. Self-efficacy was measured using the Strategies Used by People
to Promote Health (SUPPH)’ questionnaire.® The scale was first translated into Persian and
then translated into English to assess its validity. The overall score and the subscale scores
increased significantly in the intervention arm immediately and after one month of the
intervention. Consistent with other studies in chronic diseases, the study findings support
delivery of educational and self-management support in promoting healthy behaviours.
Nevertheless, the study suffered from the limitations of a small sample size and shorter follow-
up period after the intervention. In addition, the SUPPH questionnaire used was not validated

for cirrhosis.

Most of the self-management educational and assessment tools are in written form in English.
In an increasingly multicultural Australian society, non-English speaking patients are thus
disadvantaged. Development of audio visual aids will also be helpful to address patients with

lower educational level.

2.3.2 Partners in Health Scale and Self-Management

A successful level of self-management is the overarching theme of optimal chronic disease
care. The Partners in Health (PIH) scale is a generic tool that was developed to measure self-
management knowledge and behaviours in people with chronic illnesses. It was developed
during the SA HealthPlus trial, a controlled trial of a statewide (South Australia) application of
a generic model of chronic illness care.?®?* An important finding of the study was the
importance of self-management behaviours for optimal management of chronic conditions,

rather than disease severity. The time spent by coordinated care providers was dependent on
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the patients’ self-management capacity, not on the complexity of the disease process. Hence,
the PIH scale was developed by Battersby et al. along the five major principles of self-

management in chronic conditions. This included

knowledge about the disease;
adherence to a treatment plan made in accordance with the healthcare provider;
playing an active role in the decision-making process;

awareness of warning symptoms and their management;

o M w b PE

coping with the effects of the chronic illness in relation to the physical, mental and
social aspects of life.?®

The initial 11-item scale was later changed to a 12-item scale that included adoption and
practice of a healthy lifestyle. Thus, the five principles of self-management were broadened to
six, and the 12-item scale became an integral part of Flinders Care Planning process. The
structural validity and the internal consistency in the measurement of self-management in
chronic diseases were established by Petkov et al. using the Sharing Health Care SA (SHCSA)
chronic disease self-management demonstration database.’®® The 12-item scale is listed in
Box 1.

Construct validity and internal consistency were first evaluated in an initial sample of 176
patients. It was subsequently verified with confirmatory analysis and a structural equation
model in a further sample of 118 patients from another site. The study cohort had a variety of
chronic diseases, including diabetes mellitus, osteoporosis, cardiac diseases, renal diseases,
respiratory ailments, depression and arthritis. Factor analysis revealed a 4-factor structure,
including knowledge, coping, recognition and management of symptoms and adherence to the
treatment. Petkov et al.™® concluded that the PIH scale was useful in measuring self-

management in patients with a variety of comorbidities.

In a pragmatic RCT of the Flinders Program of chronic condition management in community
healthcare services, the role of the PIH scale as an effective risk assessment tool at baseline
was examined.®® In addition, its utility in detecting improvement in self-management ability

over time in response to CDM intervention was also highlighted.
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Box 1. The 12-item PIH scale.

Knowledge
1. What | know about my illness is
2. What | know about the treatment of my illness is
4. How | share in decisions made about my illness is
8. My understanding of what to do when my symptoms get worse is
Adherence to treatment
3. | take my medication as asked by my doctor
5. | arrange appointments and attend appointments as asked by my doctor or health service
provider
Recognition and management of symptoms
6. My understanding of why I need to check and write down my symptoms (such as blood
sugar level, peak flow, weight, shortness of breath, pain and so on) is
7. 1 check and write down my symptoms
9. I do the right things when my symptoms get worse
Coping
10. How I deal with the effects of my illness on my physical activities (namely walking and
household tasks) is
11. How | deal with the effect of my illness on the way I feel and how | mix with other people
(that is, my emotional and social life) is
12. My progress towards living a healthy life (think about not smoking, not taking alcohol,

taking healthy diet, doing exercise and so on) is

Scored as follows:
Items 1-4, 6, 8, 10-12 ranged from 0 = Very good to 8 = Very poor.

Items 5, 7, 9 ranged from 0 = Always to 8 = Never.

The aim of the study was to assess the efficacy of the Flinders CDM programme in a real-world
scenario with liberal and flexible inclusion criteria. Patients with cerebrovascular disease,
chronic heart failure, chronic obstructive pulmonary disease, coronary artery disease, diabetes
mellitus and musculoskeletal disorders were included, if they could understand the patient

information sheet and consent forms in English.
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As self-management support was an integral part of the Flinders Program, it was studied at
baseline, at 6 months and at 12 months during the intervention, using the PIH scale. This was
also correlated with other important health measures including health-related quality of life
(HRQoL) with physical and mental health component summary measures of the 12-ltem Short
Form Survey (SF12 v2), fatigue with the Energy/Fatigue scale, self-management efficacy with
the SEMCD and health distress using the Health Distress scale. Although 115 patients were
supposed to receive the intervention, 52 patients were excluded as they did not receive the
intervention. This loss of power was likely to have contributed to the lack of improvement in

PIH score or other measures with the intervention.

Nevertheless, a significant relationship was found between the baseline PIH score with fatigue
levels, mental component of HRQoL, self-efficacy score and health distress score. This implies
that the PIH scale can be used as a surrogate measure of these above-mentioned scores. Mixed
linear method models were used to investigate the change in the PIH scale over the duration of
the intervention with changes in the other reported outcomes. The PIH scale was found to be
reliable in detecting improvements in self-management behaviours. Therefore, the PIH scale
simplifies the evaluation of self-management, and it can be used to assess the self-management
behaviour at baseline, in response to an intervention and in lieu of other measures. Since it
avoids the use of multiple tools, patient compliance with measurement of intervention can be

easily achieved.

Supported by several discussions between Flinders-based investigators and Australia—New
Zealand accredited trainers, the PIH scale was revised. Emotional and spiritual well-being were
given importance; knowledge of treatment and medications was given importance in addition
to the knowledge of disease; partnership in treatment and early identification of warning

symptoms were also modified. The revised scale is provided in Box 2.
The revised scale was administered to a sample of households with chronic illness (904 of

2304) from the 2014 South Australian Health Omnibus Survey. Using the Bayesian

confirmatory factor analysis (BCFA) the construct validity of the revised scale was established.
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Box 2. The revised PIH scale.

Knowledge
1. Overall, what | know about my health condition(s) is
2. Overall, what I know about my treatment, including medications for my health
condition(s) is
Partnership in treatment
3. | take medications or carry out the treatments asked by my doctor or health worker
4. | share in decisions made about my health condition(s) with my doctor or health worker
5. I am able to deal with health professionals to get the services | need that fit with my culture,
values and beliefs
6. | attend appointments as asked by my doctor or health worker
Recognition and management of symptoms
7. 1 keep track of my symptoms and early warning signs (namely blood sugar levels, peak
flow, weight, shortness of breath, pain, sleep problems, mood and so on)
8. | take action when my early warning signs and symptoms get worse
Coping
9. I manage the effect of my health condition(s) on my physical activity (that is, walking and
household tasks)
10. I manage the effect of my health condition(s) on how I feel (that is, my emotions and
spiritual well-being)
11. I manage the effect of my health condition(s) on my social life (that is, how I mix with
other people)
12. Overall, I manage to live a healthy life (for example, no smoking, moderate alcohol,

healthy food, regular physical activity, managing stress and so on)

Scoring for response categories

Items 1 and 2, 0 = Very little to 8 = A lot.
Items 3-8, 0 = Never to 8 = Always.

Items 9-12, 0 = Not very well to 8 = Very well.

Total score is a sum of all the scores.

The revised PIH scale is a 12-item scale with a four-factor structure: partnership in treatment,

knowledge, the recognition and management of symptoms, and coping.t®’
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The usefulness of the PIH scale in measuring self-management in chronic diseases is
demonstrated by its widespread use. This structurally sound tool was successfully used to
measure self-management skills in response to CDM interventions in patients with
osteoarthritis and in dialysis patients.’®®>® An RCT by Reed et al. reported the benefits of a
chronic disease self-management support (CDSMS) programme in 254 patients who were
more than 60 years of age, with at least two chronic diseases in five general practices. The PIH
scale was one of the tools used in the assessment and planning of the intervention arm of
CDSMS. The intervention group reported significant improvement in self-rated health.*®

While the PIH scale has already been validated in various Australian cohorts with several other
chronic diseases, no research has been conducted on the application of this scale in patients
with cirrhosis of the liver until the present. The crucial need for self-management in this
complex disease warrants studying self-management behaviour with a validated, dimensionally
strong scale with excellent internal consistency, both at baseline and regularly during the
clinical course. The PIH scale may help identify patients who are likely to benefit from CDM
interventions. Moreover, the efficacy of CDM interventions can be measured by monitoring
with the PIH scale, as self-management is an essential element of CDM programmes. This

hypothesis was explored in the study detailed in Chapter 5.

2.4 NURSE-LED CIRRHOSIS CLINIC MODEL

Provision of multidisciplinary care for CLD in the community is the focus of an innovative
MOC evaluated in the thesis in Chapter 6 called nurse-led cirrhosis clinic (NLCC). This model
is supported by an important chronic disease management (CDM) principle, namely delivery
system redesign. This section describes examples of nurse-led clinics (NLCs) in the literature.
It also includes a section on qualitative methodology as a preferred research methodology to

study patients’ perspectives of CDM models.

2.4.1 Nurse-Led Clinics

The increasing health demands of an ageing population with multiple chronic comorbidities is
challenging the traditional MOC in Australia.”® In accordance with patients’ preferences the
focus of healthcare delivery is showing a trend away from hospitals, towards providing care in

the community. Nurse-led clinics (NLCs) are an important part of the modern medical delivery
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chain. Hatchett defines NLCs as nurses managing their own patient load by providing health
education, psychological support, assessment, treatment monitoring, referral to other
healthcare professionals and hospital admission, as required by the clinical condition.*

The efficacy and acceptability of NLCs have been assessed both in primary care and in various
specialities. The overarching finding was that the care was efficacious, inexpensive and easily
available.?%162 A systematic review examining 11 randomised controlled trials (RCTs) and 23
observational studies, assessed the equivalence of doctors’ care and nurse-led care in primary
practice. The care delivered by nurse practitioners working in primary care was associated with
patient satisfaction, found to be equivalent to that provided by doctors and to be of better
quality.'®2 Within the literature, there are examples of speciality NLCs that provide medical
care for patients covering specific chronic diseases, such as diabetes mellitus, mental health
issues, chronic constipation, eczema, rheumatoid arthritis, cancer chemotherapy and sexually

transmitted diseases.?®

The effect of NLCs on patient outcomes, access, satisfaction and cost-effectiveness was
explored in a systematic review by Randall et al.?® Of the 701 titles listed in medical databases
with terms suggestive of NLC, 15 articles that evaluated NLC in various settings were
shortlisted. Eight of them relied on quantitative methods, four used qualitative methods and
three used mixed methods in their evaluation of NLCs. Most of the studies observed high levels
of patient satisfaction. Patients reported feeling secure, comfortable and respected. Edwall et al.
reported that regular check-ups at nurse-run diabetic clinics provided a strong foundation for a
good understanding of the disease and improved self-management, which in turn made patients

confident and independent.163

The evidence for the many benefits of NLCs is growing. Community nurse-led ear clinics were
successful in reducing waiting times and improving patients’ convenience.®* NLCs in a cohort
of cardiac patients were shown to offer equivalent care as compared to non-nurse clinics in
terms of risk factor assessment, patient education and continuity of care.’®> Bentley et al.
reviewed ten studies that included 900 nurse practitioners and their patients in aged and
primary-care settings.'®® The reported strengths of NLCs include longer consultation times that
increase patients’ engagement and resultant better patient satisfaction and compliance with
treatment plans. Overall, NLCs are well accepted by patients due to improved access,

satisfaction, affordability and convenience.?®
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Interestingly, NLCs have been shown to assist in risk factor modification as well.?® The
services offered by a nurse-run respiratory clinic at a primary health centre was compared to
the standard hospital clinic care in patients with chronic obstructive pulmonary disease
(COPD).%" Patients randomised to the nurse clinic received a formal COPD education
programme. The impact of the intervention on quality of life, knowledge and self-management
efficacy of COPD and cessation of smoking was measured in both the groups immediately and
after 3-5 months. Not surprisingly, there was a better quality of life and knowledge of the
disease and self-management in the group that visited the nurse-run clinics. Most importantly,
the much sought-after behavioural change in terms of reduction in number of patients
continuing to smoke was observed in the intervention group. However, the researchers
admitted to conflict of interest in that the main researcher’s role was duplicated as the person
providing the intervention. Nevertheless, the study provided evidence that the nurse-run clinics

could potentially assist in risk factor control and result in behaviour modification.

Ingram et al. reported adoption of safe sex practices and less risk taking in the attendees of a
nurse-run youth sex clinic.*®® In addition, these patients also favourably reported on the
accessibility of these clinics and the quality of care provided by the staff.!%8 Homeless adults
managed in nurse-run clinics in a Midwestern city in the United States experienced
improvement in HRQoL and substance abuse in a pre-pilot and post-pilot study reported by
Savage et al.'®® Nurse-run primary-care obesity clinics were found to be non-inferior to
specialist-run hospital clinics in achieving reduction in body mass index, compliance with
treatment and quality of life.’® Patients who attended nurse-led healthy lifestyle clinics that
provided education and preventive care advice for patients with health inequalities, reported
improved understanding of their health condition, medications and need for self-

management.’*

2.4.2 Nurse-Led Community Liver Clinics

Assessment of patients by dietitians in a gastroenterology clinic reduced the waiting time
without compromising on patient satisfaction, as reported from Queensland, Australia.*’> The
majority of patients were discharged back to GPs. Drawing from this study, community liver
clinics run by trained liver nurses could have benefits for hospital clinic waiting times. This
may enable stable patients with cirrhosis, with no clinical manifestations of decompensation,

to be reviewed in nurse rather than specialist clinics. With appropriate training of nurse
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practitioners and provision of evidence-based protocols for the management of cirrhosis and
detection of early symptoms and signs of hepatic decompensation, safety of these clinics can
be ensured. In addition to benefitting stable patients with reduced waiting times, it may create
opportunities for sick patients who require specialists’ input to be prioritised. This innovative

MOC may improve the overall efficiency of healthcare delivery to patients with cirrhosis.

Nurse-run clinics are not new in the field of hepatology. There are many successful nurses-led
MOCs working in isolation or as a pivotal unit of multidisciplinary care in the management of
chronic HBV and HCV infections.?®17 However. there are very few examples of community
nurse-led cirrhosis clinics (NLCCSs) in the literature.

The possibility of early detection and workup of advanced CLD was explored in the LOCATE
study (LOcal Care And Treatment of chronic liver disease Evaluation).r’® In this cluster
feasibility RCT, the number of new cases of significant liver fibrosis, defined by a FibroScan®
reading >6 kPa, was explored using trained liver nurses in general practices. Ten practices,
with a large number of referrals to the University Hospital Southampton, were chosen and
randomised to control or intervention groups. Five practices received intervention and five
continued regular practice. Intervention involved an NLC within the general practice, where
trained liver nurses worked up high-risk cases for fibrosis. Cases were referred to the clinic by
three pathways: by the GPs, by the nurses after reviewing case records of high-risk cases, such
as diabetes mellitus, obesity and alcoholism, or by review of Alcohol Use Disorders
Identification Test (AUDIT) questionnaire for alcoholism. Work up consisted of blood
investigations for aetiological workup, fibrosis markers and FibroScan®. Patients detected to
have borderline fibrosis (FibroScan >6 kPa) had their records reviewed in a virtual manner by
GPs and by specialists. Thus, a treatment plan was formulated without patients physically being
seen by specialists. New cases of significant liver fibrosis identified in both the arms were
compared in the period before and after intervention. There was a significantly higher number
of new cases of cirrhosis identified, following the introduction of liver nurses in general
practice. The study was limited by the lack of longitudinal follow-up of the newly identified
cases of CLD, to determine if the intervention-induced detection translated into better clinical
outcomes. However, this would be a very long-term outcome as most patients had borderline

significant fibrosis with scores of 6-8 kPa on transient elastography using FibroScan®. It is
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expected that the screening induced awareness of liver disease may lead to subsequent lifestyle
changes related to obesity management and reduction of harmful alcohol use.

The LOCATE trial has thus identified a novel and less expensive way of detecting new cases
of CLD in the community. The virtual clinics, run under remote supervision of consultant
hepatologists, could free up resources for sick patients and provide a management plan for
newly detected patients in a timely fashion. Integration of liver nurse-led MOC in general
practices would translate to early detection of CLD and its management at primary-care level.
Although this has the potential to reduce CLD-related morbidity and mortality, with better
control of risk factors at an early stage, it would require a large amount of resources to train
and employ liver nurses at general practices. Instead, trained liver nurses who are already a part
of healthcare delivery in secondary and tertiary care (viral hepatitis nurses) could be utilised in
the management of CLD. Nurse-driven MOCs have been successfully used in Australia in the
treatment of HCV.? Indeed, Australia is a world leader in the eradication of HCV with
significant contribution from this model. This model could be explored for the management of

cirrhosis as well.

The current MOC for cirrhotic patients, with reliance on specialists, is unlikely to meet the
increasing demands caused by an escalation in the prevalence of CLD and by the obesity
epidemic and harmful alcohol ingestion. The median survival of patients in compensated and
decompensated stages of cirrhosis is 12 and 2 years, respectively.®3% During the prolonged
compensated phase of cirrhosis patients often require only monitoring, disease education,
surveillance procedures and nutritional advice, rather than active medical input. This can be
provided safely by trained nurses or specialist nurses (SNs). This strategy will result in
specialists’ care being reserved for the management of complicated patients with
decompensated cirrhosis. Australia has 11.5 nurse practitioners per 1000 people, compared to
the average reported in the 34 member countries listed in the Organization for Economic
Cooperation and Development (OECD) of 9 nurse practitioners per 1000 population.®? With
these numbers Australia is potentially resourced to provide NLC for stable patients with
cirrhosis. Nurse-led practice gains more importance due to the estimated escalations in the

prevalence of CLD in the years to come.>?

Using a retrospective analysis of case records during the period 2009 to 2015, a study of

efficacy of a nurse-led liver clinic in Western Australia reported on the rates of HCC
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surveillance.!”™ Patients who required HCC surveillance (HCV-infected patients with
compensated cirrhosis, patients with advanced fibrosis and HBV patients) were referred to the
nurse-run clinic. In addition to HCC surveillance, endoscopic surveillance and biochemical
monitoring were also performed. Any abnormality detected was followed by referral to the
doctors’ clinic. A high rate of adherence to radiological (up to 70%) and endoscopic
surveillance (83%) was noted in these clinics, catering predominantly to patients with advanced
CLD due to HCV infection. However, the clinic attendance over a 6-year period was only 86
patients, with no increase in the trend of new patients over the years (range from 10 to 16
patients). Details about the training provided to nurses, prior to running these clinics, was not
discussed in the methodology.

In an ongoing pragmatic RCT, initiated in the year 2016 and expected to recruit patients until
2020, Hjorth et al. from Sweden described their study design of an NLCC."® A total of 500
patients will be studied with 250 in each arm. The intervention consists of annual nurse clinic
visits in patients with compensated cirrhosis, and twice a month for decompensated cirrhosis.
At each visit, the nurses will check for disease progression, provide education and motivation
towards self-management and assessment, advise on nutrition, and give psychosocial support
as well as perform risk factor assessment and modification. The intervention plan is customised
to suit the needs of an individual patient. Standard of care includes physician visits, ascites
drainage as needed and phone counselling by nurses not involved in the study. This study
provided details of training received by the nurses, which is likely to be useful in planning
further nurse-led interventions. The nurses had a minimum experience of 2 years in both
inpatient and outpatient management of cirrhosis. In addition, they attended a 6-hour seminar

followed by 3 days of training.

The primary endpoint of the study will be the effect on HRQoL as measured by Rand-36 (Rand
36-Item Health Survey) Questionnaire.’” The validity and reliability of the scale in various

chronic diseases is well established. The secondary endpoints planned are as follows:

e Measurement of quality of care using the questionnaire Quality of care from the
Patient’s Perspective (QPP) that includes four dimensions: (1) identity-oriented
approach, (2) medical-technical competence, (3) physical-technical conditions and (4)

sociocultural atmosphere.!®
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e Healthcare consumption by measuring outpatient hospital attendance, emergency
admissions to hospital, occupied bed-days and days spent in the intensive care unit.

e Progression of disease using Child’s score, Model for End-stage Liver Disease
(MELD) score and the Royal Free Hospital-Nutritional Prioritising Tool (RFH-NPT)
score for assessing malnutrition (this score has been shown to predict disease severity
in cirrhosis).

e Episodes of hepatic decompensation at baseline, and at 12 and 24 months of

intervention.

Inclusion of patients with grade 1 hepatic encephalopathy, the prolonged study period of
4 years and multiple sites with varying nurses’ experience may be some of the limitations of
the study. However, the pragmatic design and the large numbers proposed will provide the
much-needed results of both the quantitative and the qualitative aspects of nurse-led care in

cirrhosis of the liver.

The cost-effectiveness of NLCs has been addressed in different settings. Management of
chronic leg ulcers with evidence-based protocols by experienced nurses in either nurse clinic
setting or home clinic was compared in an RCT with ulcer healing as a primary outcome, and
resource utilisation as one of the secondary outcomes.'”® Both the rate of healing and the costs
were not different between the two settings emphasising the fact that delivery of appropriate
care mattered more than the mode of delivery. However, walk-in clinics run by nurses at
existing free clinics in a low-income area were found to be cost effective in the United States. 8
It was suggested that they could be utilised for non-emergency indications, thus reducing the

workload on emergency departments.

Even though Randall et al. observed that patients’ perception of NLCs was favourable, they
noticed that research in the assessment of community NLCs was limited without a standardised
format.?® NLCC management of stable cirrhotic patients is a relatively novel concept; there is
limited medical literature on their use in cirrhosis, which is an increasingly prevalent complex
chronic disease with significant economic impacts. Since 2013 community NLCs that cater to
compensated patients with cirrhosis have been an integral part of hepatology services at
Flinders Medical Centre.'® There is a unique opportunity to explore experiences of these

patients and the process of care delivery of this MOC, and to provide preliminary evidence for
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the value of NLCCs. If well accepted, this MOC has the potential to enable management of

cirrhosis of the liver in a cost-effective and timely manner.

2.4.3 Qualitative versus Quantitative Analysis

The open research process of qualitative analysis is ideal for studying patient experiences,
preferences and the quality of care provided by NLCC, as it allows for more details and
insights. Qualitative analysis captures the nuances of patient responses better than numeric
data. Unlike quantitative research methodology that collects data in numbers and explores the
association between variables, qualitative methodology collects data in words, and their
meaning is explored in a given context.’®? Qualitative type of research is less restricted and
more fluid as it allows the researcher to focus on individual patient’s perceptions, which are
vital for the intended purpose. Qualitative analysis with semi-structured interviews also has the
potential to reveal unexpected themes, in contrast to the unequivocal responses obtained in

quantitative methods.

This methodology also provides the option to enhance and enrich the collected data in a creative
manner. As discussed by Braun and Clarke, ‘it captures the complexity, mess and contradiction
that characterise the real world, yet allows us to make sense of patterns of meaning’.8? Hence,
evaluation of NLCCs by a qualitative research process is preferred to quantitative
methodology. However, it is important to note that due to the bias of the researcher responsible
for data collection, qualitative methodology may not always be accurate and valid, and it may
be necessary to have the findings replicated by another independent study. Since the qualitative
methodology generates complex data from each patient, it becomes time consuming and
participation may thus be limited. Moreover, data analysis itself is a time-consuming process
in qualitative analysis. Unlike the simplified statistical programmes that generate results in
quantitative analysis, data analysis in qualitative research is complex. It follows six principles
as outlined by Clarke and Braun: browsing the data, applying initial codes, identification of

themes, review of themes, finalising themes and producing the final report.&3

Quialitative analyses of nurse-led practice are scarce in the medical literature. Mahomed et al.
performed a qualitative analysis of patients’ experience with practice nurses (PNs) on chronic
disease management (CDM) in general practice.!8 This study from Australia included three

practices and 38 patients. Interviews were conducted with patients managed by PNs within a
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randomised trial that examined PN-led care of chronic diseases, such as diabetes mellitus,
hypertension and ischemic heart disease. Grounded theory was used on the data collected.
Navigating care was identified as the basic process, in which patients responded to the question

of ‘Is PN care the right one for me?’ by analysing three interrelated steps:

1. patients’ understanding about the need for monitoring,
2. forming relationships with PN,

3. having confidence in PNs.

The first and crucial step was the patients’ understanding that they needed monitoring of their
chronic diseases rather than treatment, which is usually reserved for acute and severe medical
conditions. This promoted self-monitoring of their chronic disease, better understanding of
their needs and less dependence on the health professionals for the same. If PN-led care met
patient requirements, then patients proceeded to ‘forming relationship with PN’ and ‘having

confidence in them’.

Due to the fact that PN consultations were less hurried and more relaxed, patients felt they
could discuss their health issues and obtain practical solutions, such as weight loss strategy or
dietary advice. The firm but friendly approach of the PNs and being made to feel responsible
for their health were some of the factors that made patients form a relationship with PNs and
develop confidence in their care. Continuity of care was found to play a key role in this process.
This study suffered from the bias that all these patients had provided consent for the PN-led

study. There was no comparison made with the patients managed only by GPs.

The LOCATE RCT was followed by qualitative research exploring the experiences of the
practice managers, nurses and GPs of the nurse intervention in GP practice.'® Open-ended
questions were included in semi-structured interviews, and 29 healthcare workers participated.

Three distinctive themes emerged:
1. The impact of the LOCATE intervention.

2. Facilitators and barriers to implementing the LOCATE intervention into primary care.

3. Facilitators and barriers to providing lifestyle advice.
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The study concluded that the LOCATE intervention was well received by the medical and
practice staff. The GPs felt confident with the new knowledge gained from the interpretation
of liver tests, assessment and early detection of CLD. However, the study highlighted the
uncertainty of utility and lack of consistency in lifestyle modification advice. Thus, the
qualitative process identified areas where the healthcare workers required support.

Recording patients’ experiences and performing qualitative analysis clearly outline the aspects
and outcomes of care that are deemed important by the patients.® It thus facilitates a patient-
centred approach in care delivery and designing care in accordance with patients’ needs, which
is likely to promote patient adherence to day-to-day demands of cirrhosis. This was explored
in a prospective study as outlined in Chapter 6.

2.5 HCV INFECTION

This section reviews the literature relevant to the fifth study in this thesis (Chapter 7) on HCV
prevalence in psychiatric patients and an innovative treatment MOC in these patients. It covers
the risk factors for HCV, epidemiology (both in global and in vulnerable populations),
screening tests, cost-effectiveness of screening, diagnosis, treatment and benefits of treatment

in various models of care (MOCs) in different patient populations.

The World Health Organization (WHO) defines chronic viral hepatitis (B and C) to be a major
public health challenge, as the attributed global mortality exceeds that of other communicable
diseases, such as malaria and tuberculosis.*®” Australia shares this challenge with an estimated
230 000 HCV-infected people. Hepatitis C virus (HCV) infection is the most frequent cause of
preventable CLD requiring liver transplantation (LT) in Australia.'® Because the infection is
usually asymptomatic, it can only be detected when specifically looked for. Less than 15% of
chronically infected patients in Western countries are knowledgeable about their infective

status,189:1%0
Moreover, this lack of awareness leads to further transmission to other people. In view of the

asymptomatic nature of the illness, HCV infection is aptly described as a quiet epidemic by

Gravitz.1!
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2.5.1 Risk Factors

HCV is the commonest infection transmitted by contact with infected blood across the world.!%2
The mode of acquisition varies in different parts of the world. The general mode of transmission
in developed countries is by sharing infected needles via injection drug users. The prevalence
of HCV antibodies in persons who inject drugs (PWIDs) is estimated to be 67%.% In
developing countries, it is often transmitted by poorly disinfected medical supplies, blood
transfusion and organ transplantation. As seen in the example of Egypt, with 4.4% HCV RNA
prevalence, poor infection control practices and a high prevalence can increase the risk of
acquiring the infection.

Other high-risk populations include children born to mothers with HCV, people with a history
of incarceration, people with HIV infection, people with sexual partners who are infected with
HCV and people with tattoos and piercings. Sexual transmission is rare but reported in

homosexual males and in those with HIV infection.

2.5.2 Natural History

HCV infection in the acute stage is rarely symptomatic. In 80% of cases, infection with HCV
leads to chronic hepatitis that causes progressive liver damage when untreated. However, the
disease does not progress in the same manner in all those infected. In a large natural history
study of progression of fibrosis in HCV-infected patients, Poynard et al. reported that HCV
infection progresses to cirrhosis of the liver with a median period of 30 (28-32) years.®® When

untreated, up to 33% of the infected patients could develop cirrhosis within 20 years.

The study also reported a wide variation in the natural history depending on the presence of
certain cofactors that affect progression. Cofactors that can accelerate disease progression to
fibrosis and cirrhosis include age at the onset of infection of more than 40 years, male gender,
significant daily alcohol use over 50 g, co-infection with hepatitis B virus (HBV) and obesity.
Alternatively, female gender and younger age at infection may be associated with lack of
progressive liver disease up to a period of 30 years. The median duration of development of
cirrhosis was as short as 13 years in men who acquired the infection after the age of 40 years,

as compared to 42 years in women infected before 40 years of age.*°
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2.5.3 Diagnosis

Enzyme immunoassay (EIA) detects HCV infection in most instances except in the very early
phase of acute infection or immunocompromised patients, such as in those with HIV infection,
in those with organ transplant and in patients on haemodialysis. In these special groups of
patients, HCV RNA should be tested when HCV infection is suspected. Once detected, HCV
antibodies continue to be positive even in successfully treated patients and in those with
spontaneous clearance. Hence, detection of HCV antibodies should be followed by a
confirmatory test for HCV RNA using a sensitive method. It is recommended that the assay
has a lower limit of detection up to <15 international units (1U)/ml.1%* Acute infection can be
diagnosed with certainty only if HCV seroconversion can be demonstrated in the presence of
active biochemical changes. In the uncommon occurrence of spontaneous viral clearance, HCV
RNA disappears within 4-6 months of acute infection. In more than 80% of instances, chronic
HCV infection persists, characterised by HCV antibodies and positive HCV RNA. HCV core
antigen can also be indicative of a replicative status, in the absence of availability of HCV RNA

testing.

2.5.4 Screening

Diagnosis of HCV infection by screening assumes importance because the majority of chronic
infections due to HCV are asymptomatic. Identification of at-risk individuals and screening
them for HCV are pivotal steps prior to engagement with treatment pathways. Screening
methods in different countries are guided by the local epidemiology. WHO recommends that

the following groups be screened for HCV%:

e Individuals from a population with high HCV prevalence or who report a history of
HCV risk exposure/behaviour.

e Adults, adolescents and children when viral hepatitis is suspected.

e In settings with >5% HCV-antibody prevalence in the general population.

e Among populations with overall low prevalence, birth cohort testing or testing of

older persons.
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The Australian recommendations for HCV management advocates HCV screening in the

following situations!:

e people who inject drugs;

e people in custodial settings;

e people with tattoos and body piercings;

e people who received a blood transfusion or organ transplant before 1990;

e people with coagulation disorders who received blood products or plasma-derived
clotting factors before 1993;

e children born to HCV-positive mothers;

e sexual partners of HCV-infected persons;

e people infected with hepatitis B virus (HBV) and/or human immunodeficiency
virus (HIV);

e people with evidence of liver disease;

e people who have had a needlestick injury;

e migrants from high-prevalence regions (namely, Pakistan, Egypt, Mediterranean

countries, Africa, Asia and Eastern Europe).

Recent CDC guidelines for HCV screening among adults in the United States recommend that
HCV screening be performed universally for all adults above 18 years and all pregnant women,

in addition to other high-risk groups as mentioned.*®’

Screening can be done using EIA on serum obtained by venepuncture or by rapid diagnostic
test (RDT) methods. In the case of a positive screening test, confirmation of the infection
should be performed by HCV RNA testing. Reflex testing, which involves testing for RNA in
the same sample after the detection of HCV antibody, can be a very cost-effective option.®® In
comparison, the two-step process, wherein patients return for a repeat phlebotomy after an
initial HCV-positive serology, could be associated with a higher dropout and failure to obtain
RNA testing results. Hence, reflex testing is recommended to decrease the loss to follow-up.1%*
Nevertheless, screening done by serological testing requires venepuncture, separation of
plasma and immediate access to laboratory or storage conditions, which in turn involves a

significant cost. Moreover, these are not readily available in settings where HCV screening is
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essential, such as opioid substitution therapy (OST) clinics for PWIDs, prisons, homeless

shelters and in low-income countries.

These limitations can be addressed by many newer technological advances. One such advance
is the use of dried blood spots (DBS) as an alternative to venepuncture. Blood obtained from
finger prick or heel prick, when dried on a filter paper and transported in room temperature,
can be used for both HCV antibody and HCV RNA testing. There are successful examples of
DBS testing for RNA detection from the Republic of the Congo and among PWIDs in
Australia.'®*2 DBS can be used for EIA detection with excellent reliability, and when positive
can be followed by reflex testing for HCV RNA using another spot on the same card.?! HCV
RNA quantitation may be underestimated with DBS samples, but genotypes can be diagnosed
with certainty. Thus, DBS samples can replace venepuncture in the diagnosis and also the
monitoring of HCV treatment.

Several RDT methods are also used for antibody screening in DBS in addition to EIA. The
diagnostic accuracy of five RDTs (Assure HCV Rapid Test, First Response HCV Card Test,
HCV Rapid Antibody Test, Multisure HCV Antibody Assay and OraQuick), when assessed
for the detection of HCV antibodies in DBS using whole blood have yielded encouraging
results. The RDTs resulted in a specificity of 100% and a sensitivity varying from 98.6% to
100%, making these tests a viable option for screening large numbers of patients or when

repeated screening is required as in PWIDs.%?

In addition to capillary blood and dried blood, many point-of-care tests have been developed
using serum and saliva for rapid diagnosis in low-cost settings As the name suggests, these
point-of-care tests can be administered without the need for venepuncture, complex
instruments, storage conditions, infrastructure and special training. This particularly applies to
screening PWIDs, sex workers, homeless people and immigrants with limited access to
screening facilities. These single use tests can be performed by nurse practitioners, pharmacists
and even by trained non-medical staff. As the test is simple and can be read visually, the results
are available with a short turnaround time of 30 minutes, hence the loss to follow-up is
minimised. Thus, point-of-care tests have the potential to increase the number of people tested

outside of standard medical facilities.
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A systematic review and meta-analysis of the efficacy of 30 point-of-care RDTs revealed that
OraQuick had the highest sensitivity and specificity for detection of HCV and performed better
than E1As.2%® OraQuick is the only test that is approved by the Food and Drug Administration
(FDA) for HCV screening done either by capillary blood or by blood collected through
venepunctures. OraQuick is also included as a first-line HCV RDT for screening in whole
blood or plasma by the Centre for Disease Control (CDC). A more recent meta-analysis has

also confirmed these findings.?%*

2.5.4.1 Linkage of Screening to Treatment

Increased uptake of testing and linkage of testing to care are identified as areas of need by the
WHO to meet its target of HCV elimination by the year 2030. Clinician reminders to test for
HCV, testing at community levels using trained lay workers, and integrating HCV testing and
treatment at substance abuse centres and mental health clinics are some of the steps suggested
by the WHO.®

2.5.5 Global Prevalence

Seroprevalence studies, in general, overestimate HCV burden because they include both treated
and spontaneously resolved infections. However, due to the low cost and easy availability,
seropositivity is a measure of HCV prevalence that is reported widely in most of the medical
literature. To provide a comprehensive estimate of the disease burden prior to the availability
of direct-acting antivirals (DAAs), Gower et al. conducted an extensive literature search
looking at both anti-HCV prevalence and HCV RNA viraemic prevalence in addition to that
of genotypes for all countries.’® Among the 23 248 studies searched via PubMed and
EMBASE database, 4901 were chosen for the analysis. This included seroprevalence data from
87 countries that made up 88% of the adult world population, and thus measured 84% of the
HCV population worldwide. Information on HCV RNA positivity was available for 54

countries. Countries with higher than 5% HCV seroprevalence included

¢ Mongolia (10.8%; 95% ClI, 8.7-15.6%), Turkmenistan (5.6%; 95% CI, 1.1-6.7%) and
Uzbekistan (11.3%; 95% ClI, 6.4-13.1%) in Central Asia;

e Pakistan (6.7%; 95% ClI, 1.6-10%) in South Asia;

e Egypt (14.3%; 95% CI, 10.3-18%) in North Africa;
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e Gabon (11.2%; 95% ClI, 2.1-20.7%) in Sub-Saharan Central Africa;
e Nigeria (8.4%; 95% CI, 3.9-12.8%) and Cameroon (11.6%; 95% CI, 4.3-12.8%) in

Sub-Saharan Western Africa.

The viraemic prevalence was also correspondingly higher in these countries. Overall
worldwide prevalence, as measured by antibodies, was 1.6% amounting to 115 million
individuals. When measured by RNA it was 1.1% equating to 80 million individuals. This
analysis excluded populations at risk, such as patients with haemodialysis, cancer patients and
PWIDs, as it was thought to be not representative of the general population.

2.5.6 Disease Burden in Vulnerable Population

As currently DAAs are widely available, it becomes more critical to know the exact prevalence
of HCV infection in vulnerable population. As per the popular quotation by Lord Kelvin, a

Scottish physicist, “If you cannot measure it, you cannot improve it”.

2.5.6.1 Among Prisoners

Chak et al. reported the seroprevalence of HCV in those incarcerated in prisons in the United
States to be in the range of 23% to 39%.2% The Bureau of Justice Statistics from the United
States reported a seroprevalence of 31% on screening 57 018 individuals from 1209

correctional facilities.2%®

Vital information on the HCV prevalence in Australian prisoners was obtained from the
National Prison Entrants’ Bloodborne Virus Survey (NPEBBVS) report.2%® This unique
epidemiological service is conducted every 3 years in multiple jurisdictions in Australia to
monitor the trajectory of prevalence of HCV, other bloodborne viruses and sexually transmitted
infections in prisoners. In 2016, the survey was conducted for 2 weeks, in 17 correctional
centres across Australia, excluding New South Wales and Western Australia. There were 431
study participants with a participation rate of 50%. Notably, there was over-representation of
the indigenous people in the survey (27% as against the national standard of 2.8%). The HCV-
antibody prevalence was 22%, reduced from 31% detected in the previous survey. As expected,

there was a significantly higher prevalence in the PWIDs.
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2.5.6.2 Among PWIDs

In the Western world, injection drug use (IDU) is the commonest mode of acquisition of HCV.
A recent multistage review has reported on the overall prevalence of IDU in people aged
between 15 and 64 years and that of bloodborne viruses in this population.?” This study
estimated that globally about 15.6 million people between the age of 15 and 64 years inject
recreational drugs. Women comprise about 30% of this population in Western countries
compared to 3% in Asia. Among PWIDs, 52.3% (95% uncertainty interval, 42.4-62.1%) were
HCV-antibody positive, 9.0% (95% uncertainty interval, 5.1-13.2%) were HBV-surface-
antigen positive and 17.8% (95% uncertainty interval, 10.8-24.8%) were HIV positive. The
prevalence in PWIDs reported elsewhere in the literature varies from 27% to 93%.2% This wide
variation is due to the age difference in the populations studied, as younger patients had a lower
incidence of HCV. The prevalence also varies according to the gender of PWIDs. Based on an
Australian survey of 16 000 PWIDs visiting Needle and Syringe Program (NSP) sites between
the period 1998 and 2006, it became apparent that women who inject drugs (WWIDs) are at a
higher risk of developing HCV and HIV infections. This risk was the highest during the early

years of injecting practice, due to the repetitive use of injecting apparatus.®®

Harm-reduction measures aimed at PWIDs to reduce HIV and HCV spread include anti-
retroviral therapy (ART), condom distribution, HIV testing, NSPs and opioid substitution
therapy (OST). Larney et al. reviewed the availability and provided an assessment of the extent
of these harm-reduction services globally.?®® They measured this against the standard set by
the WHO, the UN Office on Drugs and Crime (UNODC) and the Joint United Nations
Programme on HIV and AIDS (UNAIDS). Of the 179 countries with PWIDs, NSPs were
available in 93 countries and OST in 86 countries. When the actual extent of these services was
measured, it was far below the WHO indicator (<100 needles and syringes distributed per

PWID per year; <20 OST recipients per PWID per year).

Four countries, namely, Australia, Austria, Norway and the Netherlands provided high
coverage of both NSP and OST services. Unfortunately, only 1% of the world’s PWIDs live in
these four countries. The study highlighted the insufficient extent of provision of harm-
reduction services globally. In part due to these services in Australia, the number of new HCV
infections, 14 000 in the year 1999 have dropped to 8500-9000 in the year 2013 and have been

stable since then. #1021
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2.5.6.3 Among Psychiatric Patients

Due to the contraindications of anti-HCV therapy with interferon, psychiatric patients were a
marginalised group with no incentive for proactive HCV screening until the availability of
HCV treatment with DAAs. Research worldwide has revealed that patients with serious mental
illness are more susceptible to infection with bloodborne viruses, such as hepatitis B and C
viruses (HBV and HCV, respectively) and human immunodeficiency virus (HIV).212214 This
is due to the frequent prevalence of risk factors, such as IDU, high-risk sexual behaviour, sexual
exploitation, social isolation, lack of awareness and living in poor socioeconomic

conditions,2t2-214

A systematic review of published prevalence studies of bloodborne viruses in patients with
severe mental illness from 1980 to 2015 in various databases including Cochrane Library,
Medline, Cumulative Index of Nursing and Allied Health Literature (CINAHL), Psychinfo,
EMBASE and Database of Abstracts of Reviews of Effects (DARE) was conducted by Hughes
et al.?** The report included a meta-analysis with an estimated pooled prevalence in addition to
data for each continent and a sensitivity analysis on the quality of prevalence studies. From the
initial selection of 373 reports, the authors chose 91 publications for review after excluding
duplicates and those deemed unsuitable. HCV prevalence was assessed in 28 studies covering
14 888 patients. Regions, such as Europe and North America, with low-prevalence rates of
bloodborne viruses, paradoxically showed higher HCV prevalence in mentally ill patients. The
17 studies from North America revealed a pooled prevalence estimate of 17.4% (95% Cl, 13.2—
22.6%), which is strikingly higher than the 1.6% prevalence reported from the general
population.®® The prevalence rate from Asia was 4.4% (95% CI, 2.8-6.9%) as measured by
seven studies. From Europe, six studies were included and revealed a prevalence of 4.9% (95%
Cl, 3.0-7.9%). There was only one study included from Australia in this analysis that revealed
a prevalence of 3.1% (95% CI, 1.0-9.3%).2'®> Apart from Australia, a paucity of studies from
Europe and the United Kingdom was also noted. Most of the studies were conducted on
inpatients and used a convenience method of sampling. Hence, the authors urged policy-makers
and researchers in mental health services to prioritise the conduct of high-quality
epidemiological research, avoiding the aforementioned limitations with the help of

representative patient samples.

94



Gunewardene et al. set out to measure HCV prevalence in all patients who gave consent in two
psychiatric acute inpatient units in an Australian major city hospital.?*> Unfortunately, due to
limited funding, the study included only high-risk patients in one centre. Unit A, which
screened 77 of all consenting patients with a participation rate of 80%, revealed a prevalence
rate of 3.2%. Identifiable risk factors were present in all HCV-positive patients in this unit. In
Unit B, those with IDU or a history of blood transfusion, were invited to participate. In 40
patients thus tested (which constituted 18% of admissions), the HCV prevalence was 41.7%.
Thus, the authors concluded that in both instances of selective and not-so-selective screening
of psychiatric inpatients, HCV prevalence was higher than that of the general population of
1%. The authors also suggested that pre-test and post-test counselling were crucial in this
patient population and commented on the burden screening placed on a busy inpatient unit.
Utilising drug and alcohol counsellors may help mitigate this and increase screening rates. The
study did not report on HCV RNA status of the antibody-positive individuals. In addition, Unit
B screened only patients with IDU or a transfusion history, omitting other significant risk
factors, such as incarceration and migrant status. Selective screening may not be ideal, as

patients may not be aware of the risk factors or admit to risk factors.

In contrast to these findings, the only other Australian study on HCV in psychiatric patients
reported an HCV prevalence of 19.7%.2!3 Lacey et al. initially measured the proportion of
patients screened for HCV in a busy inpatient unit in a major Australian capital city.?'® They
offered an education and counselling programme for a period of 6 months, delivered by a
research assistant. This included delivering written information on HCV to psychiatric
inpatients, pre-test counselling, risk factor assessment, serological testing followed by post-test
counselling and a referral to an infectious diseases unit if serology was positive. A detailed risk
factor assessment was also carried out in all consenting patients. The authors were primarily
interested in finding whether the programme made a difference to the number of psychiatric
inpatients screened for HCV, in addition to measuring the seroprevalence of HCV. As
expected, the HCV screening doubled from 9% to 18% with the intervention. However, only
25% of the admitted patients consented to the study. Nearly 20% of the study cohort was HCV
positive. Interestingly, two-thirds of the study participants reported sharing injecting
equipment. Among those with HCV seropositivity, IDU was present in all of them, with 92%
reporting sharing injecting equipment. In addition, high-risk sexual behaviours were also
highly prevalent in this cohort with 40% reporting unprotected anal intercourse. A quarter of

them were also receiving money in exchange for sex. In summary, this study confirmed the
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high risk of HCV in patients with mental illness that could be responsive to educational and

counselling interventions.

2.5.6.4 Screening in Psychiatric Patients

The acceptability and feasibility of routine screening of psychiatric patients for bloodborne
viruses were confirmed in a practice improvement study by Sanger et al.?!® The authors
approached 105 adult patients in a psychiatric hospital at London for bloodborne viruses
screening over a year. Of this 105, although 87 had the capacity to consent, only 57 (66%)
consented to the study. Interestingly, neither patients nor staff were distressed by the testing
process. A total of ten patients were found to have current or past evidence of these infections
including four patients with HCV. Three new HBV cases and one new HIV case were
identified. The authors suggested that, given the high prevalence of bloodborne viruses and the
acceptability of screening among these patients, routine screening of psychiatric patients for

bloodborne viruses should be given priority.

Despite this high prevalence, only a small minority receive screening.?t” Lack of sufficient
knowledge about the spread of HCV infection and treatment methods among mental health
support workers could also be a contributory factor in poor screening.?!® In Australia, there is
a significant disparity between the number of patients living with HCV infection and the
number of patients treated, despite a sharp increase in the number of infected patients with
advanced liver disease.?® The fact that 25% of infected patients still remain undiagnosed
implies that certain marginalised but high-risk patient groups need to be screened. Screening
performed by practitioners focussing on high-risk populations has been shown to be beneficial
in terms of both the number of patients tested for HCV and identifying those who are

seropositive.%

Psychiatric patients with the frequent coexistence of multiple risk factors for HCV, such as
IDU, incarceration and high-risk behaviours, represent a target population that can be easily
accessed with health facility-based screening. Health provider-based screening during an
admission to a psychiatry unit would be an ideal opportunity to look for this potentially curable
infection. Screening for HCV infection in high-risk patient populations is the first step towards

the goal of its eradication.
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2.5.7 Cost-Effectiveness of Screening

Screening people born during the period 1945 to 1965 with HCV-antibody testing in primary
health settings in the United States was found to be cost effective, provided screening was
followed by treatment with either interferon or non-interferon therapy.?? Screening followed
by interferon and ribavirin therapy was associated with an incremental cost-effectiveness ratio
(ICER) of USD 15 700 per quality-adjusted life year (QALY) gained, whereas the ICER
increased to 35 700 for each QALY gained when DAAs were used.??° Eckman et al. evaluated
the cost-effectiveness of one-time screening of all adults over 18 years of age in the United
States, using Markov modelling in comparison to birth cohort testing as mandated by
guidelines.??! When compared to no screening, universal screening of all adults in the setting
of a population prevalence more than 0.07% and treatment for those who tested HCV positive,
was associated with a cost less than USD 50 000 per QALY. The cost was USD 11 378 per
QALY when one-time universal screening and treatment was compared to birth cohort
screening. Hence, the authors concluded that universal one-time screening and treatment for

HCV infection was cost effective.

The recent European Association for Study of Liver (EASL) guideline has recommended
screening for HCV in areas of intermediate prevalence, that is 2-5%.1% The cost-effectiveness
of HCV screening is topical with the current unrestricted availability of DAAs in Australia.
Screening a high-risk population, such as psychiatric patients for HCV, has the potential to
diminish lifetime risk of developing advanced liver disease and hence may be cost effective.
Although it has not been studied in this patient population, a Belgian study examined the cost-
effectiveness of HCV screening and treatment in the general population and in certain high-
risk groups, such as emergency department attendees, PWIDs and men who have sex with men
(MSM).?2? The investigators applied the Belgian data to a theoretical model. They used a
combination of a decision analytical model for HCV screening and diagnosis, and a Markov
model for treatment simulation. They arrived at the conclusion that the outcome was cost
effective (ICER less than EUR 10 000 per QALY) to screen the general population once and
every 5 years, PWIDs once, and the emergency room patients once. The ‘screen and treat’
strategy is also supported by a recent Australian study confirming the cost-effectiveness and
the QALY gain in treating PWID.??
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2.5.8 Treatment

Treatment of HCV infection with easily administered oral DAAS has been a pivotal medical
breakthrough. It has transformed HCV infection from a progressive disease leading to cirrhosis
of the liver and requiring liver transplantation to a simple viral infection that can be easily
cured. Australian guidelines for HCV management recommend that all people with HCV
should be treated, with the only exclusion being poor survival over the next 12 months due to
a non-HCV-related illness.?® Historically, chronic HCV infection was treated with a
combination of interferon injections and ribavirin over 6-12 months. This treatment was
associated with many adverse effects and low efficacy. With the advent of DAAs, which act
on multiple steps in the HCV replication cycle, anti-HCV therapy is of shorter duration ranging
from 6 to 16 weeks (depending on the genotype and viral load). In addition, it is associated
with high SVR and better tolerability. The first-generation DAAs, such as Harvoni
(sofosbuvir+ ledipasvir), were specific for HCV genotypes. The current generation of DAAS,
such as Epclusa (sofosbuvir + velpatasvir) and Maviret (glecaprevir + pibrentasvir), are pan-
genotypic, obviating the need for genotypic assessment in limited resource settings. Treatment
should be preceded by a thorough assessment of the disease severity and the extent of liver
involvement. Although there are no treatment restrictions in Australia, people with advanced
liver disease should be identified for ongoing surveillance and variability in treatment regimen.
A FibroScan® cutoff value of 12.5 kPa identifies patients with cirrhosis. In the absence of its
availability, aspartate aminotransferase to platelet ratio index (APRI) >1 can be used to identify

such patients with advanced liver disease.

2.5.8.1 Sustained Virological Response and Its Benefits

Sustained virological response (SVR) is defined as lack of detectable virus (HCV RNA) at 12
weeks after antiviral treatment and is the goal of HCV treatment. In view of the excellent
correlation between SVR at 12 and 24 weeks, SVR at 12 weeks is accepted widely as the
endpoint of HCV infection.??* Cure of HCV infection is synonymous with SVR, with minimal
chance of the virus relapsing after it is achieved. The strongest evidence in favour of the
superior efficacy and tolerability of DAAs comes from a systematic review of 42 English
language studies with at least two Food and Drug Administration (FDA)-approved regimens
with two DAAS.?? The review concluded that SVR rates were in excess of 95% in genotype 1

(GT-1) HCV infections without cirrhosis even in HIV-infected patients.
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The lower SVR (78-87%) was for genotype 3 (GT-3), especially in the setting of
decompensated cirrhosis. It was reassuring to note that the safety profile of DAAs was
favourable, with <10% discontinuation rate.

Achieving SVR is associated with many benefits including those associated with improvement
in liver function tests, resolution of inflammation and regression of fibrosis in patients without
established cirrhosis. Achievement of SVR in non-cirrhotic patients enables them to be
discharged from hepatology services in the absence of reinfection or other causes of liver
disease, such as obesity, alcohol or HBV infection. In patients with cirrhosis, the benefits
include regression of fibrosis, regression of cirrhosis, reduction in portal pressures, reduced
risk of hepatic decompensation, avoidance of liver transplantation, reduction in rate of new
HCC formation or recurrence of HCC after locoregional therapy, and liver-related and all-cause
mortality.??® The risk of HCC is often diminished but never abolished completely.

SVR (regardless of therapy) was shown to reduce the incidence of cirrhosis-related
complications and all-cause mortality in HCV-infected patients, even in the presence of
significant comorbidities and cirrhosis.®*?2” There was more than 70% reduction in the risk of
progression to hepatic decompensation and HCC. Moreover, with SVR, there was a 58%
reduction in the incidence of cardiovascular events and a 56% risk reduction in the occurrence
of bacterial infections. Thus, it is clear that the benefits of SVR extend far and beyond

improvement in liver function.

The mortality benefits of DAAs were demonstrated in both patients with and without advanced
liver disease due to HCV.3%3! |n the Veterans Affairs Hepatitis C Clinical Case Registry,
15 509 patients with Fibrosis-4 (FIB-4) score > 3.25, who received DAAs, were studied and a

84% reduction in the incidence of HCCs in those who had SVR was demonstrated.3!

With the help of a hybrid decision making and Markov model, both the short-term and long-
term economic advantages of ledipasvir and sofosbuvir combination therapy in patients with
HCV GT-1 was demonstrated by Younossi et al.??® Cost-utility analysis has confirmed the cost-
effectiveness of DAA therapy from the perspective of society with a lower willingness-to-pay

threshold in many developed countries.®
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HCV infection is appropriately described as a systemic disease in view of its hepatic and
extrahepatic adverse effects on the well-being of patients and patient-reported outcomes
(PROs) in addition to the economic impacts.®® Younossi et al. compared HRQoL scores (using
Short Form 36 Health Survey, SF-36) between patients at baseline and while on treatment: 12
and 24 weeks of therapy with interferon + ribavirin, DAA + ribavirin and DAA without
ribavirin.?2® DAAs were associated improved PROs even during therapy. Higher mental health
scores were also reported with DAAs. The importance of obtaining SVR was further
highlighted by a comparison in PROs between those who attained SVR and those without
SVR.Z% SVR was associated with improved scores from baseline in addition to sustained
increase over the follow-up time. As expected, lack of SVR was associated with sustained

reduction in PRO during the same time.

Eradication of HCV has been shown to favourably influence the outcome of certain
extrahepatic manifestations including occurrence of new onset diabetes, improved glycaemic
control and decreased the risk of diabetic complications in patients with diabetes, occurrence
of myocardial infarction and neurological events, stroke, cryoglobulinemic vasculitis,

glomerulonephritis and non-Hodgkin’s lymphoma.??

Therefore, the benefits of HCV treatment extend well beyond the medical frontier into social
and economic aspects as well. Moreover, due to the lack of adverse effects with the DAAs,
treatment of patient groups that had contraindications to interferon and ribavirin therapy, such

as patients on haemodialysis, immunosuppression and psychiatric illness, is facilitated.

2.5.9 MOC:s for Treatment of HCV Infection in Australia

Australia has become a world leader in HCV treatment uptake since DAAs have become
available and is on track towards the WHO target of HCV elimination by 2030.2%! The number
of HCV-infected people awaiting treatment was about 227 000 people in the pre-DAA era.?®
With the availability of easily administered and effective DAAS the uptake of antiviral therapy
has improved. Between the period 2016 and 2018, a quarter of this population has been
treated.?®? Providing unrestricted access to DAAs led to increased treatment uptake. The
Pharmaceutical Benefits Scheme (PBS) permits DAAs to be prescribed “by a doctor well
versed in the management of chronic HCV or after consultation with a gastroenterologist,

hepatologist or an infectious disease physician with experience in treating chronic HCV”.1%
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Thus, general practitioners (GPs) can prescribe DAAs after they have consulted specialists
through phone, teleconferencing, email, telefax or mail.

In addition, DAAs are available for use in prisons through PBS under Section 100 of the
National Health Act (NHA) 1953. With prescription by GPs, DAASs can also be dispensed by
community pharmacies under Section 85 of the NHA. These strategies by the Pharmaceutical
Benefits Advisory Committee facilitate unrestricted and easy access to DAAs for all types of

prescriptions.

Extending the benefit of HCV eradication to rural and remote populations of Australia is a
major undertaking; however, the ease of administration of DAAs facilitates the delivery of care
in a nontraditional manner. Innovations in models of care (MOCSs) and decentralisation of HCV
care to avoid bottlenecks associated with specialist tertiary care in hospitals are the strategies

employed to augment treatment capacity.

2.5.9.1 Traditional Specialist-Led MOCs

Gastroenterologists, hepatologists and/or infectious disease physicians have been the major
care providers in the management of HCV infection through tertiary clinics in the public or
private health systems in Australia. They are responsible for assessment of disease severity and
planning of antiviral therapy in addition to prescribing and patient monitoring during and after
therapy. Their involvement is essential in the management of complex patients, such as those
with advanced chronic liver disease, comorbidities, decompensated cirrhosis, hepatocellular
carcinoma, renal dysfunction and post-transplantation, and those with HIV co-infection.
However, relying on them for management of uncomplicated chronic HCV patients without
advanced fibrosis could slow down treatment uptake and prolong the disease burden in the
population. Instead, these patients can be easily managed with well-developed protocols by

GPs or nurse practitioners.
In recent times, the primary role of specialists has appropriately transitioned to a supportive

one that remotely monitors and assists treatment delivery by these alternate providers as

discussed in the following sections.
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2.5.9.2 GP-Led MOCs

Even in the interferon era, there were successful examples of GP-led MOCs for HCV treatment
with remote input from specialists. The Extension for Community Healthcare Outcomes
(ECHO) is one such example.?*

The ECHO model was designed by the University of New Mexico Health Sciences Centre to
promote delivery of HCV-infection treatment to the under-privileged rural communities on par
with that provided at academic teaching hospitals. This model capitalised on the trust placed
by rural communities on local GPs and easy access to local clinics to deliver expert advice and
guidance to them. The model took advantage of advances in telecommunication and conducted
virtual HCV clinics to achieve communication between experts (in hepatology, infectious
diseases, pharmacy and psychiatry) at the university health centre and healthcare providers in
the community. The model catered to 16 community sites and five prison sites. The community
providers presented their cases and the university experts provided treatment advice and
clinical mentoring. HCV treatment consisted of pegylated interferon alpha-2a (peginterferon)
and ribavirin. A prospective cohort study was conducted to evaluate the efficacy and safety of
HCV treatment in the model, relative to the standard of care provided by the University of New
Mexico Health Sciences Centre. Among the 261 patients treated in the ECHO model and 146
treated at the university centre, there was no significant difference in SVR-24 (58%).
Interestingly, the incidence of adverse effects leading to cessation of therapy was significantly
higher in the traditional model cohort. Thus, this study established that successful treatment for
a complex condition, for example HCV, can be provided in the community by local providers
with adequate support by specialists, without increased adverse effects. It also achieved its
purpose of treating many underprivileged Hispanics who were otherwise unable to obtain

tertiary care.

Baker et al. reported a successful example of a primary-care model in New South Wales,
Australia, delivering interferon-based treatment with specialist supervision for 41 GT-1
patients in seven GP practices, with SVR as high as 70%.2%* With unrestricted access of
interferon-free DAAs in Australia, HCV treatment by GPs is a far easier option than interferon-
based treatment. Assessment of liver fibrosis is essential, and uncomplicated patients without

significant fibrosis can be treated in the community with no need for referral. Simple tools for
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GPs and nurses to assess fibrosis are provided by the Gastroenterological Society of Australia
at http://www.gesa.org.au/resources/hepatits-c-treatment/.

Using liver stiffness measurements, the feasibility of identifying advanced fibrosis due to HCV
in the community was established by Bloom et al.?® In their study of 780 patients in the
community, the authors concluded that the prevalence of advanced fibrosis in the community
(17%) was similar to that seen in tertiary hospitals. ldentification of advanced fibrosis

facilitated prediction of liver-related events.

Australia has appropriately responded to the challenge of the HCV burden by increasing
treatment uptake since the availability of DAAs on PBS.?*! From March to December 2016,
DAA uptake in Australia was estimated based on an analysis of a sample of PBS database. It
was encouraging that the number of prescriptions by GPs for DAAs increased from 8% in
March 2016 to 31% in December 2016.2%! However, the bulk of prescriptions (62%) were still
given by specialists in 2016. Nevertheless, according to a report issued by the Kirby Institute
on new HCV treatment initiation, over the time period from March 2016 to December 2018,
the number of GP prescriptions of DAAs rose to 40% in March 2017 and was maintained
around 39% until the end of 2018.2%¢ The overall percentage of prescriptions by specialists
stood at 49%, but the number of specialist prescriptions reduced to 33% in the year 2018.2322%¢
Across the different states in Australia, prescriber frequency trends were different. Queensland
had the highest percentage of GPs prescribing DAASs (37%), followed by Tasmania (35%) and
Western Australia (34%). This healthy trend of GP prescriptions must be supported with
education, training and feedback because it plays a pivotal role in meeting the WHO target of
eradication of HCV by 2030.

2.5.9.3 Nurse-Led MOCs

Nurse-led MOCs have been in practice for the management of HCV since the interferon era,
well before DAASs. In this model experienced and qualified specialist nurses or nurse
practitioners deliver and/or support HCV treatment within protocols under remote supervision
by specialists. There are several successful reports of HCV care delivery by advanced practice
nurses or nurse practitioners in many states sponsored by state governments.?*1”3 The Western

Australian model described the successful use of telehealth, nurse practitioners, and enhanced
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shared care pathways between specialists and GPs to improve case detection and treatment
initiation for HCV-infected rural and remote patients,2%2%

Hepatitis nurses serve as a bridge between specialist tertiary centres and rural GPs. Their role
in the HCV management cascade is crucial as they provide education, support to patients, case
detection, treatment initiation and training, and support to GPs.2%2% The role of nurses in HCV
care, complementing that provided by specialists, was reported by Biddle et al. from a nurse-
led clinic (NLC) at Geelong, Victoria.}”® The nurses were primarily involved in the preliminary
assessment of patients including their fitness for treatment. They ensured the completion of
appropriate tests prior to appointment with the physicians. In addition, they assessed the
patient’s social situation, including alcohol misuse and coexisting psychiatric morbidities.
They also provided education about secondary prevention for HBV and HCV infections. This
resulted in more efficient use of the doctors’ time. The authors designed the primary outcome
to be a comparison of the waiting time between new referrals to a physician clinic with and
without a prior nurse clinic appointment. There was no significant difference in the waiting
time for a physician appointment, but patients who attended the nurse clinic first were less
likely to miss a subsequent physician appointment. The authors attributed this to allaying
anxiety faced by patients about a doctor visit. Although the study lacked a qualitative approach,
it is highly likely that the NLC provided the necessary education and information, and mentally
prepared patients for the HCV therapy offered by the physicians. Patients respected and
positively evaluated the educational and psychological support provided by specialist nurses
during HCV therapy.?® This was evident from a questionnaire-based data collection of 106
patients receiving HCV therapy in Ireland. Hence, it is clear that the specialist nurses can
enhance the HCV care provided by physicians by offering preliminary assessment and

education, along with monitoring and ongoing psychological support during therapy.

In addition to the above-mentioned roles, hepatitis nurses also perform diagnostic tests, such
as transient elastography, and plan antiviral treatment. Authorised nurse practitioners with
certain experience are permitted to prescribe DAAs under the general schedule (Section 85).

This has expanded their role from a supportive to a main role in HCV treatment.

Furthermore, it has enabled these nurse-led models to play a unique role in promoting HCV
treatment uptake in difficult-to-treat populations, such as prisoners, people on OST and mental

health patients where traditional doctor-based models have not been successful. Recent
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evidence for the efficacy of nurse-led HCV treatment has come from the New South Wales
prison system with 36 correctional centres.?” The authors described HCV treatment uptake in
698 inmates within the first year of DAA availability from March 2016 to February 2017. After
initial screening for HCV, HBV and HIV by the prison authorities, confirmatory RNA tests,
genotype, viral load, liver function tests, platelet count and prothrombin time were ordered by
population health nurses within each prison. Confirmed cases were then reviewed by visiting
clinical nurse consultants who operated within well-defined protocols for obtaining a detailed
history, physical examination, fibrosis assessment by transient elastography and further
investigations for cirrhosis, if identified. They subsequently discussed the cases suitable for
treatment with infectious disease physicians who then prescribed DAAs. Patients identified to
have cirrhosis were reviewed by specialists in person or via telemedicine, and then DAAS were
prescribed. For patients deemed unsuitable for self-medication, drug therapy was administered
by the nurses. Only 10% of the patients had to be reviewed by specialists, reiterating the fact
that nurse-led models can manage most HCV infections within a specific protocol in the era of

DAAs. SVR per protocol was 92%, reflecting the safety and efficacy of this remote MOC.?’

Prisons offer exclusive opportunities to screen and offer HCV treatment to otherwise-difficult-
to-reach populations. The Victorian prison sites, managed by the Victorian State-wide Hepatitis
Program, reported a successful decentralised care in the form of nurse-led HCV care assisted
by telemedicine.?® During the 13-month study period, 546 patients were identified as suitable
for treatment of the 962 patients assessed. 416 were prescribed DAAs. Similar to the New
South Wales’ experience, 82% of the patients were low-risk patients and managed by nurses

under remote supervision by specialists. Per protocol SVR was reported as 96%.

2.5.9.4 Community-Based MOCs

There are several reports in favour of community treatment models for HCV.240241 Hashim
et al. reported a community healthcare model for HCV called Integrated community-based Test
stage TREAT model (ITTREAT model), in a substance misuse service centre (drug and alcohol
treatment centres), which they described as integrated, multidisciplinary and one stop.?*® The
project was developed to fill the gap of a model with a focus on HCV treatment as well as
addiction services to improve compliance with HCV treatment. The all-inclusive model was
developed with a view to provide assessment of liver fibrosis, HBV vaccination, nurse-initiated

HCV treatment under supervision of hepatologist, OST, screening of bloodborne viruses and
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social and psychiatric input in one place. Personnel who delivered care included a community
nurse who performed transient elastography under supervision of a hepatologist, and a
psychiatrist in the clinic with the support of social workers and peer advocates. The model did
not exclude but supported those with ongoing alcohol and drug addiction by providing home
delivery of medications when needed.

The real-world outcomes of project ITTREAT (2013-2021) were recently reported.?*> There
was a good uptake of HCV DBT in these clinics. Up until the year 2018, 573 people were
recruited and more than 90% had past or current alcohol and drug exposure. In this study 74%
received DAAs and the remaining 26% received interferon-based treatment. SVR in the
intention-to-treat analysis was 87% (90% on DAAS). Patient response to HCV testing and
treatment uptake was in excess of 95% with a low risk of HCV reinfection (2.63 per 100 person-
years; 95% CI, 0.67-10.33). There was a significant improvement in HRQoL as measured by
EQ-5D-5L (the 5-Dimension 5-Level Health Scale version by the EuroQol). In addition, the
cost associated with the project was also reported. It cost GBP 171 per case detection, and the
mean cost for SVR (excluding medication) was GBP 702 + 188. A subsequent qualitative
evaluation of the project examined the experiences and understanding of parties concerned,
including the patients and project staff.?*®* Personal interviews using semi-structured
questionnaires captured the in-depth experiences of patients, whereas the staff participated in
focus group discussions. The consensus was that the project enabled HCV treatment uptake
without any stigma. Patients welcomed the lack of negative hospital experiences that they had
experienced in the past; they were well engaged with the drug and alcohol services. However,
those who had quit drug and alcohol addiction attached a stigma to obtaining HCV services
through the same services. One of the important barriers was the unstable nature of the patient
population. Despite these, the all-encompassing community project delivered by dedicated

hepatitis nurses was well received.

Excellent treatment uptake (81%) and SVR (85%) were reported from a multidisciplinary
community clinic servicing disadvantaged and uninsured patients in the United States.?*! The
team comprised a nurse practitioner, nurse, psychologist, gastroenterologist, social worker,
dietitian and a pharmacist. It is important to note that many of these patients were difficult to

treat with psychiatric comorbidities, were unemployed or had a history of illicit drug use.
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An interesting study by Tait et al. provided a snapshot of the healthcare response to HCV in
the geographical region of Tayside, Scotland, during the period 1994 to 2014.2** The MOC
evolved from a predominantly hospital-based provision of HCV care with interferon-based
treatment, towards a nurse-assisted HCV treatment service to a multidisciplinary-managed care
network with full-time specialist nurses providing care. The latter included routine DBS testing
of all patients presenting to addiction services, opening more outreach clinics and a pathway
that could be accessed by all health professionals working in prison and addiction services.
This observational cohort study found a striking reduction in all-cause mortality in the group
that accessed HCV care by the multidisciplinary pathway, independent of HIV status or SVR.
In particular, engaging in HCV treatment in interdisciplinary addiction centres positively
impacted drug-using behaviour, resulting in reduced drug-related deaths. This study supports
multidisciplinary care accessed in the community resulting in expansion of HCV diagnosis and
treatment services, without reliance on tertiary medical care. Improved survival of a difficult-

to-treat population was an important outcome of this treatment model.

2.5.9.5 MOC:s for Rural and Remote Communities

Lack of access to specialist medical care is a major challenge for the rural and remote
communities in Australia. Geospatial analysis of HCV treatment uptake and prescriptions in
the first years of its availability revealed an unequal distribution.?*® Compared to regional areas,
major cities had a higher proportion of treatment initiation rates per individual. In addition,
these areas saw a high proportion of treatment prescriptions by specialists compared to regional
areas. Models that are based in major city hospitals and support care in remote areas with
visiting specialists in outreach clinics are needed to ensure equitable distribution of care. These
models should also focus on educating local GPs and community nurses to enable self-

sufficiency in the future.

One such successful MOC for regional Queensland was described in a prospective cohort study
by Lee et al.?*® The model involved categorising HCV treatment referrals into uncomplicated
and complicated patients. Patients with history of prior treatment, major comorbidities and with
decompensated cirrhosis were reviewed in a tertiary-care hospital liver clinic. Uncomplicated
patients were managed by addiction specialists, sexual health physicians and GPs. The model
was coordinated by dedicated nurses who performed transient elastography and collected

patient information. GPs were provided with clearly defined protocols to guide them in
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treatment initiation and monitoring. Remote assistance was provided by phone calls when
required. Regular information sessions for GPs were provided by gastroenterology specialists
and sexual health physicians, with support from Australasian Hepatology Association (AHA),
Australasian Sexual Health Alliance (ASHA) and Australasian Society for HIV Medicine
(ASHM), as well as from pharmaceutical industry. Community awareness of HCV treatment
was facilitated by advertisements (such as Cairns: Hep C Free by 2020), billboard signs, posters
in local buses and newspapers, and by creating volunteer groups (such as CHAT, the Cairns
Hepatitis Action Team). These campaigns were aimed at GP clinics, needle exchange centres,
shelters for the homeless and addiction health support groups to create awareness among the
most vulnerable populations. From February 2016 to December 2017, in North Queensland,
734 patients including Indigenous Australians (9%) received DAA therapy. The SVR rate in
per protocol analysis was 94% with lower rates only in treatment-exposed patients. A quarter
of the patients were detected to have cirrhosis, but they did not have lower SVR. The proportion
of decompensated cirrhosis was low (<10% of cirrhotic patients). This study highlights the
safety and efficacy of treatment initiation by nonspecialists. As expected, the treatment
outcome, the SVR rate, was similar among specialists, GPs and sexual health physicians (92—
94%). Hence, by presenting a decentralised model that utilised the services of clinical nurse
consultants, GPs and sexual health physicians, Lee et al.?*® have demonstrated a model that can

be successfully employed in rural and remote communities.

2.5.9.6 MOCs for PWIDs

Sharing unsterile injecting equipment is the commonest cause of chronic HCV infection in
Australia. Ongoing drug use is no longer considered a contraindication to commencing HCV
treatment as the rates of reinfection are quite low.?*24" Moreover, treatment works as
prevention in this vulnerable population. With network-based treatment of PWIDs, Hellard et
al. have shown how HCV treatment with DAA can favourably influence HCV prevalence in
these injecting communities.?*® The investigators collected information about injecting
practices and networks for a cohort of PWIDs in Melbourne during the period 2005 to 2007.
With the help of a discrete time, stochastic transmission model, HCV transmission was
simulated in a network of 524 nodes in this cohort. Of the five treatments strategies tested,
‘treat your friends’ was the one associated with a significant decline in the prevalence rate from

an assumed 50% to 33%.
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This patient population would benefit from a holistic model that includes harm-reduction steps
including opioid substitution, access to safe injecting equipment and addiction counselling, in
addition to HCV disease assessment and treatment. This requires a team of professionals
working in collaboration that is preferably delivered in the community. Project ITTREAT is
one such successful example as outlined in the previous section.?*® There are many successful
Australian studies showcasing HCV treatment in PWIDs in liaison with addiction clinics.
Approximately 50 000 Australians receive OST. These clinics are ideally poised to initiate
HCV treatment in these patients. Jeffrey et al. reported excellent SVR rates with interferon (up
to 62%) in PWIDs attending a naltrexone implant clinic similar to non-injection drug use
patients.?*® A prospective observational cohort called ETHOS (Enhancing Treatment for
Hepatitis C in Opioid Substitution settings) was established in New South Wales to study HCV
patients attending one Aboriginal community clinic, two community health centres and five
OST clinics.?° HCV care offered by specialists and nurses was integrated into OST services.
Even in the interferon era, the study reported a good trend in HCV treatment uptake,
particularly in those patients with good social support. This study also discussed patients’
perspectives of HCV treatment. A total of 331 of 387 (86%) patients consented to treatment,
but 213 of 387 (55%) did not proceed due to insufficient knowledge about HCV. These clinics
also used peer support workers to promote discussion on HCV spread, education and need for
treatment, which complimented the role of nurses who provided HCV assessment and
treatment.?®! Despite ongoing IDU, HCV patients in the ETHOS cohort were shown to have

good adherence rates and SVR with interferon-based therapy.?®?

Another successful multidisciplinary Australian model predominantly led by nurses, the
Nepean Liver Clinic Model, was described by Fragomeli et al.?>® This model included several
satellite clinics and served as a one-stop clinic for all HCV-related services in an IDU patient
population. The aims were to promote knowledge of HCV and HBV infections, screening and
diagnosis, to mitigate spread of the disease with education, to augment treatment uptake and
ongoing management of the liver disease, and to promote adoption of healthy lifestyle practices
related to liver health. By establishing collaborative practices with OST and alcohol addiction
staff, the project minimised stigma associated with addiction and created a conducive, familiar
atmosphere for patients to seek HCV therapy. Hepatitis nurses delivered HCV care, including
performance of transient elastography and planned treatment in liaison with hepatologists. The

nurses coordinated care with other satellite clinic staff, OST clinic staff, and drug and alcohol
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clinic staff. OST clinic nurses also assisted by administering interferon and monitoring for
adherence to therapy.

The model also offered educational resources to GPs about HCV management. In the 11th year
since its inception, 300 patients had been reviewed and 40 were initiated on antiviral treatment.
Patients were able to start treatment in satellite centres facilitated by this model. In addition,
GP education resulted in more referrals to the clinic. However, poor patient attendance was a

major barrier to successful treatment completion.

In addition to the obvious benefit of linkage to treatment, HCV screening and notification in
newly infected PWIDs was found to have a sustained beneficial effect on drug-injecting
behaviour, with up to a reduction of 10% over a mean follow-up period of 39 months.?* Caven
et al. performed a systematic review on the effect of engagement with HCV treatment on the
drug-injecting behaviour of PWIDs. Analysis of five studies that investigated this revealed a
positive influence of HCV treatment in terms of drug-injecting frequency and sharing of

injecting apparatus.?*®

The ramifications of HCV detection and initiation of treatment on both all-cause mortality and
deaths directly related to drugs in PWIDs were described in multiple retrospective case—control
studies as a part of the ‘hooked C’ project.?®® Comparison of HCV polymerase chain reaction
(PCR)-positive patients and spontaneously resolved PCR-negative patients did not show a
difference in overall survival or drug-related deaths. However, patients who did not engage in
treatment had a much higher risk of dying than those who showed engagement (adjusted OR =
12.15; 95% ClI, 7.03-20.99; p < 0.001).

In a similar fashion, drug-related deaths were also significantly different between the two
groups as engagement with screening and treatment reduced the risks. Since DAA treatment is
protocol driven with less need for much interaction between patients and medical care
providers, the authors investigated the differences in mortality between those who had
treatment with interferon and those who were treated with DAAS. Surprisingly, survival in both
the groups was the same. The act of seeking treatment, rather than the actual treatment per se,
provided the observed benefits. It was thus concluded that engagement with HCV treatment
was associated with lower all-cause mortality and drug-related mortality in PWIDs with HCV

infection.?%
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2.5.9.7 MOCs for Psychiatric Patients

Interferon therapy has been the standard of care for treatment of chronic HCV infection until
recently. Psychiatric comorbidities that are often encountered in HCV-positive patients were
relative contraindications to HCV treatment in the era of interferon therapy. Treatment with
interferon was frequently associated with the occurrence of moderate to severe depression, and
it was more frequent in patients with history of depression.>” With DAAs, the prospect of
successful HCV treatment is high for this patient population. The safety of DAAs and ease
with which the treatment can be integrated within psychiatric services have opened the
possibility of novel models of care for psychiatric patients.

Compliance with daily ingestion of DAAs for 12 weeks may be a challenge for psychiatric
patients. Psychiatrists can play an important role by sharing HCV care in addition to their
ongoing psychiatric management in the era of DAAs.?*® Herold et al. reported a successful case
of reverse integration, wherein psychiatrists coordinated the delivery of physical health needs,
such as HCV treatment.?° In a patient with schizophrenia, HCV treatment was organised by a
community psychiatrist and delivered along with clozapine therapy, aided by remote
supervision of a hepatologist.?® Mental health nurses ensured intake of DAAs along with

clozapine, and blood tests were monitored periodically resulting in successful viral clearance.

The treating psychiatrist is also the best person to identify the appropriate time to initiate
treatment, as compliance with treatment is likely to be better when the psychiatric comorbidity

is in remission.

More work needs to be done to define the disease burden in this population and plan strategies
that will enable screening and linkage to care. Engaging with care, initiation of therapy and
subsequent adherence to therapy are challenges that would require a team of professionals with
designated roles. This should ideally include a psychiatrist, mental healthcare worker and
hepatitis nurse who can liaise with a hepatologist and a pharmacist. There is limited evidence
in the literature for such a multidisciplinary model to address HCV burden in this vulnerable

patient group.

Chapter 7 describes a multicentre study of HCV prevalence in psychiatric inpatients, a MOC

developed and subsequent treatment experience.
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2.6 COST-EFFECTIVENESS OF MOCs IN THE TREATMENT OF HCV
INFECTION

This section describes various studies on the cost-effectiveness of HCV treatment relevant to
the last study in the thesis in Chapter 8, which examines the cost-effectiveness of various
MOCs in the management of HCV infection.

Several studies have established the cost-effectiveness of DAAs over interferon and ribavirin
therapy at any stage of liver disease.**?% Using a decision analytical Markov model of liver
disease progression, on a base-case of a 50-year-old patient with chronic HCV, treatment using
interferon and interferon-free DAAs were compared in two scenarios: one treating all patients
and the other with staging-driven treatment.** Unrestricted DAA therapy was associated with
the most improvement in life expectancy and the most reduction in the development of
cirrhosis, decompensated cirrhosis, HCC and the need for liver transplantation. DAA therapy
for all was associated with an ICER of AUD 15 709 per QALY and emerged as the most cost-

effective option.

The cost benefits of increasing DAA uptake were estimated by disease progression models
based on the numbers treated during the year 2013 across Australia.?®! It was predicted that an
increase in the HCV treatment efficacy with DAAs and increased uptake without any restriction
would be associated with a reduction in HCV mortality of 43%, a reduced development of
compensated and decompensated cirrhosis of 52% and 48%, respectively, and a 24% reduction
in cumulative costs of management of HCV by 2030, compared to the base-case situation (as
in the year 2013) with no increase in uptake or efficacy of treatment.?®* If DAAs were given
without any increase in uptake, the benefits would be very modest with just a 4% reduction in
mortality and a 2% reduction in the development of cirrhosis of the liver, with no significant

reduction in the economic impact.

Cost-effectiveness of DAAs was assessed in a cohort of newly infected PWIDs with a
deterministic model of HCV treatment and progression of liver disease.??® It was estimated that
compared to 40% cumulative mortality seen in the scenario without antiviral treatment,
mortality with late treatment (only for patients with advanced fibrosis) was 8% and that with
early treatment (before advanced fibrosis) was 7%. In terms of the QALYSs gained, the late

treatment scenario was better than no treatment, resulting in 19.43 QALYSs against 16.45,
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respectively. This was achieved with an added cost of AUD 15 132 (11 246-18 922). The
ICER for late treatment was AUD 5078 (2847-5295) per QALY gained in comparison to no
treatment at all. On the other hand, the early treatment scenario was associated with much
higher QALYs (21.70) at an extra cost of AUD 53 926 (95% CI, AUD 51 115-55 781)
compared to no treatment, resulting in an ICER of AUD 10 272 (95% CI, AUD 5689-13 690)
over the latter. When late and early treatment strategies were compared, it resulted in a QALY
gain of 2.27, if patients were treated early with an increase in expenditure to AUD 38 794 (95%
Cl, AUD 34 789-41 367) for an ICER of AUD 17 090 (95% CI, AUD 284763 282). Although
this was still cost effective in 90% of the simulations, at a willingness-to-pay threshold of AUD
50 000 per QALY gained, it did not achieve statistical significance. Sensitivity analysis at a
treatment cost of AUD 100 000 revealed similar findings for cost-effectiveness with ICERs
below the Australian threshold of AUD 50 000 per QALY gained in both the treatment
strategies, compared to not treating with DAAs. However, when the DAA cost was reduced to
AUD 10 000 per course, the cost-effectiveness of all treatments was improved, and early
treatment resulted in an incremental improvement in ICER of AUD 1365 per QALY relative
to late treatment. These costs did not include the benefits of early treatment on further
transmission of HCV, resulting in reduced prevalence, and hence less need for treatment. Using
a dynamic HCV transmission model with the existing Australian prevalence rates, it was
calculated that if 40 of 1000 PWIDs were treated per year, it would result in 50% reduction in
HCV prevalence in 15 years. This reduction in prevalence could increase to 75%, if 54 per
1000 PWIDs were treated every year.?®2 However, the cost-effectiveness of such interventions

was not studied.

Project ECHO is a hub-and-spoke model that enables the care of complex chronic patients to
be centred at primary health clinics with community physicians, with the remote assistance of
specialists at tertiary care medical centres via weekly video conferences.?®® The sustainability
of any novel model of care (MOC) should be established with a thorough economic evaluation.
Therefore, cost-effectiveness analysis was used to compare the benefits of management of
HCYV infection in the primary-care setup, with and without Project ECHO.?%3 Applying the
Markov model of disease progression, QALY in years, costs and life expectancy were
compared between ECHO and non-ECHO patients with HCV. Compared to the non-ECHO
model, more patients were evaluated for treatment in the ECHO model (17% vs. 58%). The
QALYs gained in the ECHO model were 15.04 compared to 13.63 in the non-ECHO model.
The total healthcare expenses were higher in the ECHO model by USD 158. The ICER for
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ECHO model was USD 10 351 per QALY. The study confirmed the cost-effectiveness of the
ECHO model and supported the need to reimburse the model.

Kondili et al. compared the cost-effectiveness of ‘prioritised’ treatment of HCV-infected
patients with advanced (more than F3 stage) fibrosis versus universal treatment of all those
infected with HCV (irrespective of the stage of fibrosis), in a real-life Italian cohort who
underwent HCV management in all public centres in Italy from May 2014 to December
2015.2%% The analysis was performed using an adapted multicohort Markov model from the
perspective of healthcare providers (from National Health Service) in a lifetime horizon. The
simulations were performed in the above-mentioned two scenarios for 8125 treatment-naive
patients in the Italian cohort. Using Italian costs, fixed DAA costs (EUR 15 000 per patient)
and SVR rates derived from the literature based on genotypes, ICER and QALYs were
calculated. It was determined whether the universal policy resulted in ICERs below the
willingness-to-pay thresholds considered acceptable for Europe (EUR 20 000-40 000 per
QALY). Treating all patients was associated with a cost of EUR 301 788 399 and resulted in
93 131 QALYSs, whereas prioritised treatment cost EUR 269 841 561 and yielded 89 490
QALYs. Thus, universal treatment was cost effective with an incremental cost of EUR
31 946 839 and incremental QALY's of 3641. The ICER was EUR 8775 per QALY gained.
When the analysis was repeated from a European perspective with the DAA costs being EUR
30 000 per person, it revealed an ICER of EUR 19 541.75 per QALY gained for the universal

treatment pathway. The ICER was the most sensitive to DAA costs.

These findings were replicated in another smaller Italian study that analysed a cohort of 1000
HCV-infected patients undergoing two treatment plans with elbasvir and grazoprevir
combination therapy. Patients were above the age of 35 years, and the analysis was over a 60-
year time horizon using a Markov model.?®* The treatment plan that was unrestricted to the
category of severe fibrosis was associated with more costs and higher QALYSs, resulting in an
ICER of EUR 15 555-74 804 per QALY.

Therefore, the cost-effectiveness of early treatment with DAAs, irrespective of the fibrosis

stage, is well established. However, there is scarcity of data on cost-effectiveness of different

MOCs employed to address various patient populations with HCV.
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The cost-effectiveness of HCV testing and treatment (Hepatitis C Community Alliance to Test
and Treat, HepCATT) intervention, with a dedicated nurse assisting in case findings and
treatment linkage at addiction centres, in comparison to standard HCV treatment in England
was analysed.?® The reduction in HCV infections and deaths due to HCV resulting from the
intervention were assessed from the year 2016 to over 50 years. Costs and QALY as health
benefits were assessed. For every 1000 PWIDs, over 50 years, the intervention was found to
prevent nearly 50% of infections and prevent 75 deaths. The mean ICER achieved was GBP
7986 per QALY. As in other studies, the intervention was more cost effective with further
reduction in DAA costs.

A systematic review of the methodological approaches of cost-effectiveness modelling studies
by Chhatwal et al. revealed the lack of real-world patient data.>® Cost-effectiveness analysis
supporting alternate MOCs that are uniquely practised in Australia, using real-life data, are not
available. Such studies would be useful to help validate current Australian MOC and to help
formulate health policies across other regions. This in turn could potentially enhance HCV
treatment uptake worldwide and assist with meeting the worldwide WHO target of HCV
eradication by 2030. One of the studies in this thesis (discussed in Chapter 8) describes the
cost-effectiveness of the four MOCs used to treat HCV by DAAs.

Thus, the review of literature highlighted the need for designing novel MOCs in the

management of various stages of CLD and evaluation of their impact on clinical, health

education, self-management and economic aspects of disease management.
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3. THE IMPACT OF A COORDINATED CARE MODEL ON
LIVER-RELATED EMERGENCY ADMISSIONS AND
SURVIVAL IN PATIENTS WITH CIRRHOSIS OF THE LIVER

A major part of this chapter was published in the Medical Journal of Australia, and the
publication details are as follows:

Coordinated care for patients with cirrhosis: fewer liver-related emergency admissions
and improved survival.

Ramachandran J, Hossain M, Hrycek C, Tse E, Muller KR, Woodman RJ, Kaambwa
B, Wigg AJ. Med. J. Aust., 209(7):301-305, 2018.
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3.1 SYNOPSIS

Background and aims: Cirrhosis of the liver is a chronic disease associated with frequent
hospitalisations and high mortality. A coordinated model of care (MOC), comprised of
specialist care during hospitalisation and post-discharge care by a nurse-led Chronic Liver
Failure Program (CLFP) is practised for patients with decompensated cirrhosis in Flinders
Medical Centre since 2010. The study postulated that this coordinated MOC would lead to
reduced frequency of liver-related emergency admissions (LREAS) and improved survival in
comparison to standard care. The prime aim of this study was to compare the incidence of
LREAs and survival in patients after hospitalisation for decompensated cirrhosis between two
major hospitals, one with a coordinated care model (U1) and the other with standard care (U2).
The second aim was to study the predictors of mortality.

Methods: In this retrospective observational cohort study, patients discharged after cirrhosis-
related decompensations over a year from October 2013 were followed up until the end of
October 2016, liver transplantation (LT) or death. All hospitalisations were analysed using
electronic medical records. The incident rate ratio (IRR) for LREAs was calculated by negative
binomial regression. Survival analysis was performed using the log-rank test and Cox-

regression analysis.

Results: Sixty-nine patients from U1l and 54 patients from U2 were studied for a median
(interquartile range, IQR) of 530 (690) days. The incidence rate of LREAS was higher in U2,
with a mean 1.6 (95% CI, 1.29-1.86) admissions per person-year, compared to 1.1 (95% ClI,
0.94-1.35) admissions per person-year in U1. The adjusted IRR showed a significantly lower
rate in U1l (IRR = 0.52; 95% CI, 0.28-0.98; p = 0.042). The adjusted probability of LT-free
survival in Ul and U2 at the end of 3 years was 67.7% and 37.2%, respectively. Independent
predictors of LT-free survival were Charlson’s comorbidity index (hazard ratio, HR = 1.27,
95% Cl, 1.05-1.54; p = 0.014), LREAs within 90 days of discharge (HR = 3.60; 95% CI, 1.87—
6.92; p <0.001) and admission to U2 (HR = 2.54; 95% Cl, 1.26-5.09; p = 0.009).

Conclusions: Management of decompensated cirrhosis using a coordinated MOC was

associated with significantly improved survival and lower LREAs. The model should be

evaluated in prospective trials before further recommendations can be made.
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3.2 INTRODUCTION

Cirrhosis of the liver is a chronic disease that is associated with multiple complications, as it
progresses from a compensated stage to a decompensated stage.? The decompensated stage is
characterised by recurrent hospital admissions that can be as frequent as 50% within 90 days
of hospital discharge.!® Hospital admissions are often associated with significant deterioration
in the health status of cirrhotic patients due to hospital-acquired infections that contribute to
morbidity and mortality.* In short, hospital admissions in cirrhosis translate to a tremendous
burden on the healthcare system from both the clinical and economic aspects.

In the management of chronic liver disease (CLD) there is increasing recognition of the need
for a coordinated system of care known as the chronic disease management (CDM). This has
been successfully studied and implemented in cardiac failure and chronic obstructive
pulmonary disease.?®® In cirrhosis of the liver, the CDM is at a preliminary level, with no
substantial evidence base to support it. In a randomised pilot trial, Wigg et al. demonstrated
that patients with decompensated cirrhosis, when treated within a Chronic Liver Failure
Program (CLFP) based on CDM principles, were more likely to attend clinic and surveillance
(endoscopic and radiological) appointments.t! Since 2010, the CLFP has been an essential part
of care at Flinders Medical Centre for patients with decompensated cirrhosis. Hospital
readmission rates (HRRs) and survival data are considered key quality indicators for evaluating
cirrhosis management. Therefore, the aim of this study was to compare these measures between
a unit with coordinated model of care (MOC) for the management of decompensated cirrhosis
and another major hospital in the health region, where only standard care is practised without
a coordinated MOC.2

3.3 METHODS

3.3.1 Study Design

The study was a retrospective observational cohort study involving two major hospitals with

different models of care (MOCs) for the management of decompensated cirrhosis.

3.3.2 Models of Care

Unit 1 (U1) is a 593-bed hospital located in the periphery of the city. It contains all services

including an intensive care unit, accident and emergency unit, and inpatient gastroenterology
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and hepatology units. It is also the centre of the state liver transplantation (LT) service. In U1,
a coordinated MOC is practised, patients with decompensated cirrhosis are managed in a liver
unit, staffed by gastroenterologists with a special interest in hepatology, and the post-discharge
care is coordinated through the CLFP. The CLFP is a CDM type of intervention as described
in a previous study.® It is a multifaceted intervention covering four CDM domains including
delivery system redesign, decision support, self-management support and clinical information

systems.

Key aims of the intervention are improving adherence to evidence-based care and enhanced
post-discharge monitoring of patients with the provision of protocol-based checklists and
subsequent care plans for post-discharge care, post-discharge phone calls, home visits, self-
management support with enhanced patient and carer education, patient action plans for
complications (ascites and hepatic encephalopathy), access to day care therapeutic large-
volume paracentesis and a rapid access to care pathway for deteriorating patients.

Two experienced hepatology nurses, both working 0.6 full-time equivalents, supported the
CLFP in close consultation with the hepatologists. Patients are provided with emergency
contact numbers of the nurses during office hours and are encouraged to call when they feel

unwell with worsening abdominal distension, altered sensorium or gastrointestinal bleed.

Unit 2 (U2) is a 680-bed hospital located in the city centre. It also contains all services including
an intensive care unit, accident and emergency unit, and inpatient gastroenterology and
hepatology unit. Here, patients with decompensated cirrhosis are managed either on a general
gastroenterology ward or on a general medical ward. There is no organised nurse follow-up.
Patients attend the follow-up clinics as advised at the time of discharge. There is no nurse
liaison between the specialists and the patients. There is no planned elective paracentesis.
Patients present to the emergency department when they become unwell. Patients in both the
units had equal access to liver transplantation (LT) via referral to the South Australian Liver

Transplant unit at U1.

3.3.3 Inclusion and Exclusion Criteria

Using International Classification of Diseases, Tenth revision (ICD-10) codes for cirrhosis and
its complications (C22.0, K65.2, K65.9, K70.0, K72.0, K72.1, K72.11, K72.90, K72.91,
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K74.0, K76.6, K76.7 and R18.0) patients who were admitted to both U1 and U2 with a
diagnosis of cirrhosis and related decompensating event during the recruitment period (October
2013 to October 2014) were considered for the study. The following patients were excluded:

e death during the initial admission or referral to palliative care;
e |ost to follow-up after initial admission;

e admission for an elective procedure in the absence of hepatic decompensation.

From U1, 62 patients were excluded due to the following reasons. 44 were elective admissions
with no decompensation of cirrhosis, 3 were lost to follow-up immediately after their index
admission discharge, 15 died or were discharged to palliative care during their index admission;
and 129 patients did not have any evidence of liver disease. 69 patients were included and

formed the study cohort in U1.

From U2, 68 patients were excluded for the following reasons. 22 patients died during the
index admission, 27 patients who were admitted for HCC procedures without any
decompensation and 19 patients did not have cirrhosis. 54 patients were included and formed
the study cohort in U2,

Included patients were followed up until the end of October 2016, LT, loss of follow-up or
death. As this study involved voluntary access to the public health system, overlap between Ul
and U2 admissions was unavoidable. Patients were assigned to Ul or U2 according to their
predominant care unit. In this manner, we also excluded patients who had an equal number of
admissions to both hospitals (n = 5) and patients who were admitted to other hospitals in the

state health system after initial admission in either of these Ul or U2 (n = 4).

3.3.4 Classification of Admission Types

The electronic medical records of the study cohort were analysed for all hospital readmissions
during the study period. These hospitalisations were classified into liver-related emergency
admissions (LREAS), liver-related elective admissions, liver-unrelated emergency admissions

and liver-unrelated elective admissions:
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e LREA was defined as a hospitalisation that was unplanned and resulted in a patient
hospitalisation via presentation to the hospital emergency department for any of the
following conditions: variceal bleeding, ascites, hepatic encephalopathy (HE), sepsis,
cellulitis, pneumonia, urosepsis, hepatorenal syndrome, hepatic hydrothorax,
electrolyte disturbances and hepatopulmonary syndrome.

e Liver-related elective admissions included planned admissions that did not involve the
emergency department. Common examples of these admissions included abdominal or
thoracic paracentesis, radiological procedures for hepatocellular carcinoma (HCC), LT
workup and same-day admission for deterioration detected in the outpatient clinic.

e Non-liver-related emergency admissions included chest pain, abdominal pain unrelated
to liver disease, fractures, trauma, and alcohol intoxication or substance abuse wherein
the patients did not have any liver-related issues.

e In a similar vein, when patients had planned admissions for non-liver-related issues,
such as cataract surgery, wound grafting, plastic surgery, fracture internal fixation,
hernia surgery or gall bladder surgery, they were classified non-liver-related elective

admissions.

The presence of significant medical comorbidities was measured using Charlson’s comorbidity
index. As this study was a quality improvement initiative it was exempt from formal ethics

committee review, but approval was obtained from both the institutional ethics committees.

3.3.5 Statistical Analysis

IBM SPSS Statistics for Windows, version 23 (IBM Corp., Armonk, NY, USA) and Stata,
version 14.1 (Stata Corp, USA) were used for statistical analysis. The total number of hospital
readmissions (that is, the number of admissions between discharge from their initial admission
and either death or the end of the follow-up period) for each patient was calculated. The number
of admissions in each of the various categories (LREAs and others) in the same time period
was also estimated, in addition to the total number of readmissions during the first 30 and 90
days after their initial discharge. The median time to first readmission after discharge was also

estimated.

The mean incidence rates (with 95% confidence intervals [CIs]) of liver-related and non-liver-

related emergency and elective admissions were calculated with Poisson exact methods.
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Admission rates for the two units were compared and incident rate ratios (IRRs) calculated by
negative binomial regression, adjusted for age, sex, aetiology, comorbid conditions (Charlson’s
index), and the unit treated (Ul and U2), and Model for End-Stage Liver Disease (MELD)

score.

Independent t-tests and chi-squared ()?) tests of independence were used to compare patient
characteristics of the two hospitals for normally distributed continuous and categorical
variables, respectively. Mann-Whitney U-test was used to compare non-normally distributed
data. Parameters with a p-value < 0.20 from a univariate analysis of 30-day and 90-day LREA
were considered for inclusion into a multivariate logistic regression model to identify

independent predictors, in which variables with p < 0.05 were considered significant.

Differences in estimated transplant-free patient survival rates between Ul and U2 were
analysed using Kaplan—Meier methods and log-rank test (univariate analysis) and Cox
regression (multivariate analysis). Censoring was performed at the time of death, LT, the end

of the study period or when patients were lost to follow-up.

Variables with a p-value <0.15 in univariate Cox regression were considered for inclusion into
a multivariate model, in which variables with p < 0.05 were considered as significant predictors

of LT-free survival.

3.4 RESULTS

A total of 123 patients (69 from U1 and 54 from U2) were studied and the median (IQR) of
follow-up time was 530 (690) days. The baseline clinical characteristics and demographics of

the patients are provided in Table 2.

U2 had more patients with alcoholic cirrhosis than U1. However, there were no statistically
significant differences between the two groups of patients other than a higher Charlson’s
comorbidity score for U1 patients (5.99 vs. 5.22; p = 0.043). The median (IQR) time to first
readmission was 67 (179) days and was not different between the two hospitals — U1: 74 (169)
days versus U2: 51 (200) days, p = 0.80.
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Table 2. Comparison of baseline clinical and demographic characteristics of patients
from Ul and U2.

Demographic characteristics Ul (N =69) U2 (N = 54) p-value*
Age (years) mean (SD) 59.2 (10.4) 56 (10.2) 0.08
Gender, male, n (%) 47 (68.1) 36 (66.7) 0.86
Nonalcoholic aetiology, n (%) 23 (33.3) 10 (18.5) 0.07
Charlson’s comorbidity index, 6.0 (2.3) 2.2(1.9) 0.043
mean (SD)

Diabetes, n (%) 29 (42) 14 (25.9) 0.06
MELD score, mean (SD) 17.4 (6.3) 16.8 (5.8) 0.61
Follow-up, days, median (IQR) 622.00 (702) 508.50 (700) 0.35

IQR: interquartile range; MELD: Model for End-stage Liver Disease; SD: standard deviation; U1:
Unit 1; U2: Unit 2.

*Independent t-tests and chi-squared tests of independence were used to calculate p-values.

3.4.1 Liver-Related Emergency Readmissions

The complications of cirrhosis encountered at initial hospitalisation and first LREA for the
entire study cohort and for the individual hospitals are given in Tables 3 and 4, respectively.
At baseline ascites-related readmissions were the most frequent, whereas HE showed a

nonsignificant increase in frequency at the subsequent hospitalisation.

Table 3. Indications for hospital admission at baseline and first LREA in the entire

study cohort.
Indications Baseline admission First readmission
(N =123)*** n (%) | (N =80)***, n (%)
Ascites and related 70 (57%) 38 (48%)
HE 33 (27%) 32 (40%)
Variceal bleeding 33 (27%) 14 (18%)
Sepsis related* 21 (17%) 18 (23%)
Miscellaneous** 8 (10%) 12 (14%)
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HE: hepatic encephalopathy; LREASs: liver-related emergency readmissions.

*Sepsis-related admissions included spontaneous bacterial peritonitis or cellulitis, pneumonia,
urosepsis, bacteraemia and septic arthritis.

**Miscellaneous included portal hypertensive gastropathy-related bleed, portal vein thrombosis,
peptic ulcer bleed causing decompensation, alcoholic hepatitis and bleeding due to
thrombocytopaenia.

***The sum of the numbers does not equal the total number in the cohort, as patients often had more

than one complication.

Table 4. Comparison of indications for hospital admission at baseline and first LREA
between Ul and U2.

Indications for hospital admission U1, n (%) U2, n (%)
Ascites related

Baseline admission 45/70 (64%) 25/70 (36%)
First readmission 22/38 (58%) 16/38 (42%)
Hepatic encephalopathy

Baseline admission 17/33 (51.5%) 16/33 (48.5%)
First readmission 19/32 (59%) 13/32 (41%)
Variceal bleeding

Baseline admission 11/33 (33%) 22133 (67%)
First readmission 4/14 (29%) 10/14 (71%)
Sepsis related

Baseline admission 10/21 (48%) 11/21 (52%)
First readmission 14/18 (78%) 4/18 (22%)

Ul: Unit 1; U2: Unit 2.

When this was compared between the hospitals, at initial admission, the frequency of ascites-
related admissions was higher in Ul than in U2 (65% vs. 36%) with a drop in subsequent
ascites-related readmissions to 58% in Ul and increase in U2 (42%). Sepsis-related
readmissions were more frequent in Ul than in U2, whereas variceal bleeding was the

commonest decompensation seen in U2 both as an initial admission and as a readmission.
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The observed rate of LREA across the whole study period for the entire cohort was a mean of
1.31 per person per year (95% CI, 1.15-1.48), consisting of 241 admissions over 184 person-
years. The mean incidence rate of LREAs in U2 was 1.55 per person per year (95% ClI, 1.28—
1.85), comprising 119 admissions over 77 person-years. In U1, the mean incidence rate of
LREA was lower at 1.14 per person per year (95% CI, 0.95-1.36), comprising 122 LREAs
over 107 person-years. The unadjusted incidence rate ratio (IRR) for U1 versus U2 was 0.58
(0.32-1.05; p = 0.07).

This difference became significant after adjustment for age, gender, baseline MELD, alcoholic
aetiology and the presence of medical comorbidities (IRR = 0.52; 95% CI, 0.28-0.98; p =
0.042).

Sixty-six per cent of the study cohort experienced at least one LREA; 62 (50%) had two or
more LREAS and 41 (33%) had more than three (recurrent) LREAs. The number of recurrent
LREASs was more frequent in U2 (41% vs. 26%, p = 0.08).

LREA within 30 days was observed in 13 (24%) and 9 (13%) patients in U2 and U1,
respectively (p = 0.10). Significant predictors of 30-day admission were being managed in U2
(OR =4.21; 95% ClI, 1.27-13.91; p = 0.02), presence of ascites at baseline admission (OR =
4.57; 95% Cl, 1.11-18.76; p = 0.03), encephalopathy on admission (OR = 3.81; 95% CI, 1.11-
13.09; p = 0.03) and nonalcoholic aetiology (OR = 6.21; 95% CI, 1.81-21.3; p = 0.004).

LREA within 90 days was noted in 23 (47%) and 29 (41%) patients in U2 and U1, respectively
(p = 0.57). The only significant predictive factor for 90-day readmission was the presence of

HE on initial admission (OR =5.05; 95% ClI, 1.59-16.08; p = 0.006).

The incidence of elective (both liver and non-liver) and emergency (both liver and non-liver)

admissions were compared between the two hospitals as listed in Table 5.

The incidence of liver-related elective admissions was higher for U1 compared to U2 (IRR =
4.60; 95% Cl, 1.92-11.04; p < 0.001).

125



As CLFP organised and facilitated elective procedures, such as abdominal paracentesis and

hepatocellular carcinoma-related radiological procedures, more often, liver-related elective

admissions were significantly more frequent in U1.

3.4.2 Liver Transplantation

During the study period. two patients referred from U2 successfully underwent liver

transplantation. Of the 12 patients from U1 listed for transplantation, nine had successful liver

transplantations, one was delisted, and two died while on waiting list.

Table 5. Comparison of incidence rates of elective and emergency liver-related and non-

liver-related readmissions between U1 (107 person-years) and U2 (79 person-years).

Admission category

Rate of admissions

Mean (95% Cl/person-year)

IRR* (95% CI; p-value)

Ul U2 Univariate Multivariate
analysis analysis
Emergency readmissions
Liver related 1.14 1.55 0.58 0.52
(0.95-1.36) (1.28-1.85) | (0.32-1.05; (0.28-0.98;
p =0.071) p =0.042)
Non-liver related 0.53 0.51 0.95 0.72
(0.40-0.69) (0.37-0.70) | (0.51-1.81; (0.38-1.38;
p =0.89) p =0.33)
Elective readmissions
Liver related 3.48 0.50 4.60 4.42 (1.69-11.6;
(3.14-3.85) (0.36-0.69) | (1.92-11.04; |p=10.002)
p <0.001)
Non-liver related 0.22 0.08 2.62 1.39
(0.14-0.33) (0.03-0.17) | (0.94-7.34; (0.47-4.10;
p = 0.07) p = 0.55)

*Incident rate ratio (IRR) was calculated by univariate and multivariate negative binomial regression.

U1: Unit 1; U2: Unit 2.
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3.4.3 Survival Analysis

Estimated transplant-free survival functions were analysed using the Kaplan—Meier method.
The unadjusted survival functions were different between the two units (at 2 years, it was 68%
in Ul and 54% in U2), as shown in Figure 5, but did not reach statistical significance (p =
0.11, log-rank test).

Figure 5. Unadjusted survival functions compared between Ul and U2, analysed using
Kaplan—Meier method and log-rank test.

This figure is removed due to copyright reasons and can be viewed in the following link:

https://www.mja.com.au/journal/2018/209/7/

On univariate survival analysis, the following factors were significantly (p < 0.15) associated

with survival:

e unit treated (U2 vs. U1);
e MELD score;
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e occurrence of any LREA;
e LREA within 30 and 90 days of discharge;
e nonalcoholic aetiology;

e presence of significant medical comorbidities.

Including these significant univariate predictors, age and gender were entered into multivariate

analysis, carried out using Cox-regression method. The results are depicted in Table 6.

Table 6. Cox-regression survival analysis model of study patients with cirrhosis after

adjusting for variables significant on univariate analysis.

Factors Model (n =108)*

Age (years) HR = 1.02; 95% CI, 0.99-1.07; p = 0.169
Female gender HR = 0.76; 95% ClI, 0.38-1.59; p = 0.477
Baseline MELD HR = 1.04; 95% CI, 0.99-1.10; p = 0.074
Alcohol aetiology HR = 0.83; 95% ClI, 0.37-1.89; p = 0.673
Admission to U2 HR = 2.54; 95% CI, 1.26-5.09; p = 0.009
LREA within 90 days HR = 3.60; 95% CI, 1.87-6.92; p = <0.001
Charlson’s comorbidity index HR =1.27; 95% CI, 1.05-1.54; p = 0.014

Bold indicates significant predictors of mortality.
LREA: liver-related emergency readmission; MELD: Model for End-stage Liver Disease.

*Full data available for 108 patients.

The following emerged as significant independent predictors of mortality:

e Unit 2 versus Unit 1 (HR = 2.54; 95% CI, 1.26-5.09; p = 0.009) ;
e LREA within 90 days of discharge (HR = 3.60; 95% CI, 1.87-6.92; p < 0.001);
e Charlson’s comorbidity index (HR = 1.27; 95% CI, 1.05-1.54; p = 0.014).

The adjusted rates of transplant-free survival at 3 years were significantly different between
units (67.7% and 37.2% in U1 and U2, p = 0.009) as shown in Figure 6.
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Figure 6. Adjusted survival functions compared between U1 and U2 on Cox-regression

analysis.
Ul -0
109 ™ U2--1
AN
l.v“ 1
1
—
e UNIT-1
0.8 =
L
= |
>
-E |_L
3
§ 0.6
o
UNIT-2
0.4
I I I I I I I
0 200 400 600 800 1000 1200
FU in days

3.5 DISCUSSION

Decompensated cirrhosis is a complicated and resource-intensive chronic disease. With the
increasing prevalence of cirrhosis and the persistent problem of recurrent readmissions, it is a
healthcare priority to establish MOC that focus on effective delivery of the recent medical

advances to this patient group.

In this study the long-term effects of managing decompensated cirrhosis using a coordinated
MOC were evaluated, and key quality indicators were compared with another large hospital in
the same metropolitan health region with routine care. A significantly reduced incident rate for
LREA, in addition to reduced mortality, was found with the coordinated MOC. Reducing
emergency admissions, some of which may represent high-value admissions, could have

detrimental effects and lead to higher mortality.? It was, therefore, encouraging to observe that
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the coordinated MOC with CLFP was associated with reduced mortality, in addition to reduced

emergency admissions.

These findings appear to be in contrast to those of Kanwal et al. who reported the beneficial
effects of early outpatient visits (within 7 days of hospital discharge) on survival (3.2% vs.
5.2%; HR = 0.60; 95% CI, 0.51-0.70) without a decrease in 30 day readmsision rates (15.3%
vs. 13.8%; HR = 1.10; 95% CI, 1.02-1.19) in patients with cirrhosis after a hosptial
discharge.?®” However, 35% of the primary and readmissions were not related to cirrhosis and
15% of early outpatient visits were to clinics unrelated to cirrhosis management. Unlike this
study Morando et al. did not report any discordance between 30-day readmissions and mortality
with improved post-discharge care.'?” The reduction in LREAs and mortality seen in U1 is
consistent with the findings that adherence to quality indicators in the management of ascites,
such as early paracentesis and commencement of diuretic therapy, reduced 30-day readmission
and reduced 90-day mortality.1®

Factors that could contribute to the differences between the two units were evaulated at the
level of the patients, structural facilities and the care offered, as per current standards in clinical
improvement literature.?®® With regard to patient factors, advanced age and nonalcoholic
aetiology were found to be poor prognostic factors for mortality and 30-day readmission.
Although these factors were more prevalent in U1, the clinical outcomes were better in U1. In
addition, the disease severity was well matched between the two hosptials, ruling out patient-
related factors as being responsible for the differences. As far as structural facilities were
concerned, both hospitals had similar advantageous features, namely high cirrhosis volume,
emergency departments, access to intensive care unit beds, teaching hospitals affiliated with

universities and advanced endoscopic and radiological facilities.?%®

One key feature, namely the MOC, was distinctly different between the two hospitals. While
the study cannot exclude other unknown factors that contributed to the important differences
seen in LREA incidence and survival, it seems plausible that the coordinated MOC was a major
driver of difference. However, it is difficult to dissect which specific aspects of the complex
and multifaceted MOC were most likely to have contributed to the positive outcomes. The
presence of a dedicated inpatient liver unit staffed by gastroenterologists with a special interest
in hepatology and LT in U1l may be important, as the specialist care has been previously

associated with reduced mortality.?*® Patients in U2 were cared for by a combination of
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gastroenterologists with a special interest in hepatology, general gastroenterologists and
general medicine specialists. In view of the rapid changes in knowledge in hepatology it may
be difficult for general gastroenterologists and internists to offer the state-of-the-art care

required for sick cirrhotic patients.?’

It is also possible that the association of U1 with an LT unit could have positively influenced
the outcomes. LT centres deal on a day-to-day basis with high volumes of patients with
decompensated cirrhosis, and care in LT centres has previously been associated with less in-
hospital mortality for cirrhosis.?®® However, attempts were made to correct for the direct effects
of this potential bias by exclusion of all patients who were transplanted at U1 from the analysis.
Despite exclusion of these patients, improved outcomes in terms of LREAs and survival
persisted. Interestingly, being on a LT waiting list has been associated with increased LREAS,
in contrast to the observation of fewer LREAs in U1.3

Although the influence of more specialised inpatient care cannot be excluded, the dedicated
post-discharge monitoring programme, led by specialist hepatology nurses, was a likely critical
driver of improved outcomes demonstrated in ULl. These nurses greatly enhanced the post-
discharge monitoring and were responsible for improved patient self-management, adherence
to evidence-based care plans and conversion of emergency to elective-style admissions. The
reduction in LREAs and mortality seen in U1 is consistent with the findings that adherence to
quality indicators in the management of ascites, such as early paracentesis and commencement

of diuretic therapy, reduced 30-day readmission and reduced 90-day mortality.1%

Presence of comorbidities was associated with a higher mortality in the study cohort of patients
with decompensated cirrhosis. This finding is similar to that reported by Powell et al. wherein
cirrhotic patients with a Charlson’s comorbidity index more than 3 had a signficiantly higher
in-hospital mortality.%” In this statewide study from Queensland, Australia, 40% of cirrhotic
patients admitted to hospitals had evidence of associated comorbidites. This finding assumes
importance with the increasing prevalence of nonalcoholic fatty liver disease (NAFLD) as a
cause of CLD. NAFLD is associated with comorbidies, such as hypertension, diabetes mellitus,
obesity and ischemic heart diseases.*® Therefore, the impetus for coordinated MOC is more

prounouced in the management of cirrhosis to reduce readmissions.
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The vulnerability of the post-discharge period and need for a coordinated MOC to address this
were confirmed by the findings of a recent study, which showed that medical advances in the
past decade resulted in reduction of only in-hopsital mortality, without any change in mortality
in the period up to 30 days after a hospital discharge in patients with decompensated liver
cirrhosis.’. In this study the incidence of LREA within 30 days in U1 was only 13%. This figure
compares favourably not only with U2 (24%) but also with published figures from other
Australian and international centres. For example, Fagan et al. observed a 41% incidence of
LREAs within 30 days in an Australian cohort of decompensated cirrhotic patients with
ascites.”® In a prospective multicentre study from the United States, 90-day readmissions
occurred in 50% of patients with decompensated cirrhosis after a hospital discharge.’® In a
further retrospective study, readmissions within 30 days were noted in 37%, with 22%

readmissions classified as preventable.?

Ascites-related admissions were the commonest cause for hospitalisation in this study, both at
baseline and during follow-up. The frequency of ascites-related admissions was reduced at U1
but not at U2, during the study period. It seems likely, therefore, that the specific components
of the coordinated MOC targeted at ascites were important and effective. An example of this
included weekly nurse-led monitoring of electrolytes and weight among patients commenced
on diuretics, which may have reduced admissions related to over-diuresis. A second example,
in patients with more refractory ascites, was careful weight monitoring and nurse-facilitated

elective paracentesis, which might have also prevented emergency presentations.

Hepatic encephalopathy was the other major cause of LREAs. Indeed, while both ascites and
hepatic encephalopathy were associated with increased 30-day readmission, only hepatic
encephalopathy was associated with increased 90-day readmissions. Despite the coordinated
MOC, the occurrence of hepatic encephalopathy as an emergency admission was not reduced.
Several key hepatic encephalopathy-specific interventions implemented by the coordinated
MOC programme included education of patients and their carers concerning identification of
early hepatic encephalopathy symptoms, escalating lactulose doses via action plans and
enhancing adherence to rifaximin via education and adherence aids such as pill packs.
Although these components of this care plan for Ul patients did not appear to reduce the
frequency of hepatic-encephalopathy-related emergency presentation, they are still considered
the key interventions. The possibility that they prevented increased numbers of hepatic-

encephalopathy-related emergency admissions cannot be excluded. The only evidence for
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interventions resulting in reduced hopsital admissions due to hepatic encephalopathycomes
from a prospective study by Tapper et al.’?® Provision of electronic prompts for lactulose and
rifaximin therapy for hepatic encephalopathy and appropriate treatment and antibiotic
prophylaxis at discharge for patients with spontaneous bacterial peritonitis resulted in fewer
30-day readmissions with hepatic encephalopathy and shorter hospital stays. With a day-
hopsital model for post-discharge care for cirrhotic patients, a lowering of 30-day readmissions
and 12 month mortality were demonstrated in addition to lower costs of management of

decompensated cirrhosis.*?’

The first limitation of the study is its retrospective design. Unmeasured variables could have
influenced the results. The problem of nonrandomisation could have been reduced by
propensity score matching of the two patient cohorts. Secondly, the relatively small sample
size precludes us from making strong recommendations. Thirdly, all inpatients in U1 received
speciality hepatology care unlike the practice in U2. The extent to which this difference
influenced the final outcomes is difficult to quantify. However, the study highlights the
variability of key quality indicators, such as mortality and LREASs, that can occur among
patients with cirrhosis of the liver of similar severity managed within equivalent healthcare
systems with different MOCs. In this perspective, there is a need for hospitals to monitor and

report these indicators.

3.6 CONCLUSION AND FUTURE DIRECTIONS

Management of decompensated cirrhosis using a coordinated MOC demonstrated lower
LREAs and better survival compared to standard care in this study. The study observations
suggest that it is possible to achieve gains in these important quality indicators with relatively
simple changes in care delivery and modest investments in outpatient-based hepatology nurses.
The positive signals described in this study associated with a coordinated MOC with CLFP are
clinically significant and encouraging. It suggests the feasibility of improving the care of this
challenging patient group. However, verification of the clinical efficacy and cost-effectiveness
of this MOC within a large multicentre prospective randomised controlled trial (RCT) is

required.

Based on the information obtained from this retrospective study, a prospective multicentre
RCT, The Australian Liver Failure trial (ALFIE), to study the effect of the CLFP in reducing
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LREAs is underway. The sample size calculation for the trial was performed based on the
assumption of an admission rate of three admissions per person per year in the usual care group
(as was the case in U2), and a reduction of 20% in the treatment group, a sample size of 146
(50 per site) would be required to provide 80% power to detect a significant difference in event
rates between the study arms at a type 1 error rate of o = 0.05 with a median follow-up time of
18 months, and an allowance for a 20% attrition rate throughout the study period. The
intervention will be along the lines described in the pilot study by Wigg et al.!* The control
arm will be the standard of care without any liver nurse initiated close follow-up. Both the
study groups will be managed under speciality care in liver units. This study, which is currently
in progress, includes the following patients:

1. Patients with cirrhosis of the liver.
2. Patients admitted to hospital with an episode of decompensation including any of the
following:
o ascites,
o encephalopathy,
o variceal bleeding,
o spontaneous bacterial peritonitis,
o hepatorenal syndrome.
3. Patients who have attended an outpatient liver clinic with a hospital admission in the
past 6 months and a Child—Pugh B or C score.
4. Patients who are able to comprehend and willing to sign an Informed Consent Form
(ICF) (West Haven Criteria=0 or 1).
5. Patients with mild cognitive impairment, at the investigator’s discretion.

6. Age>18 years.

Patients with active HCC, hepatic encephalopathy beyond gradel and on LT waiting lists will
be excluded. The study patients will be followed up for a total period of 24 months, death or
LT. The CDM intervention will also be assessed for its cost-effectiveness and effect on quality
of life in addition to its effects on LREA and survival. A qualitative analysis from patient, CLD
nurse and gastroenterologist perspective will also form part of this study. The results of the
RCT may provide more definitive evidence required to recommend widespread

implementation of the coordinated MOC in the care of decompensated cirrhosis

134



4. VALIDATION OF A KNOWLEDGE QUESTIONNAIRE
FOR PATIENTS WITH CIRRHOSIS OF THE LIVER

A major part of this chapter was published in the journal Clinical Gastroenterology and
Hepatology, and the publication details are as follows:

Validation of knowledge questionnaire for patients with liver cirrhosis.
Ramachandran J, Woodman R, Muller K, Wundke R, McCormick R, Kaambwa B,
Wigg A. Clin. Gastroenterol. Hepatol., 18(8):1867—-1873, 2020.
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4.1 SYNOPSIS

Background and aim: There is no validated questionnaire to assess disease knowledge and self-
management among patients with cirrhosis of the liver. The aim of this study was to develop
and validate a cirrhosis knowledge questionnaire (CKQ).

Methods: A preliminary CKQ with ten questions relevant to self-management of cirrhosis was
administered to a pilot sample of 17 patients with decompensated cirrhosis, and its face validity
was assessed. In consultation with experts, a second version of CKQ was developed with 14
multiple-choice questions. It was administered to 116 cirrhotic patients managed within a
Chronic Liver Failure Program in Flinders medical Centre, Hepatology and Liver Transplant
unit. Construct validity was assessed with an exploratory factor analysis (EFA) using maximum
likelihood with varimax rotation, using MPlus software (version 8.0, Muthen & Muthen,
California, USA). Known-group validity was assessed by comparing the performance of the

CKQ in patients with and without active case management.

Results: One hundred and nine responses were obtained that included 42 patients with
decompensated cirrhosis receiving case management. There were 69 men, and the mean (SD)
age was 62 (13) years. A 3-factor EFA model with seven questions related to variceal
bleeding/emergency situations, ascites and hepatic encephalopathy was the preferred model on
the basis of model fit statistics. Internal consistency as measured by Cronbach’s alpha was
excellent at 0.82. The mean knowledge score (SD) was higher in 42 actively case managed

patients than in 67 patients without case management [5.6 (1.1) vs. 4.3 (2.1), p = 0.002].
Conclusions: A CKQ was developed, and its face, construct and known-group validity were

confirmed. Further confirmation of its dimensionality and assessment of its clinical predictive

value are required.
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4.2 INTRODUCTION

Advanced chronic liver disease (ACLD), otherwise known as cirrhosis of the liver, is an
important cause of premature mortality in the Australian population.! Despite the medical
breakthrough of hepatitis C virus (HCV) treatment, the burden of chronic liver disease (CLD)
is estimated to be on an upward trend worldwide due to increased prevalence of harmful alcohol
consumption and nonalcoholic fatty liver disease (NAFLD), the two major causes of cirrhosis-
related mortality worldwide.*®?"* In Australia, it is projected that 8 million people will suffer
from CLD by 2030 compared with 6 million in 2012.%° Cirrhosis of the liver results in a
multiple complications as it progresses from a compensated to a decompensated stage,®
including variceal bleeding, ascites and hepatic encephalopathy, and is often accompanied by
recurrent hospitalisations. The natural history of cirrhosis changes dramatically with the
occurrence of emergency hospital admissions that are associated with high mortality. %

There is increasing evidence that careful monitoring of at-risk patients may be beneficial in
preventing these hospitalisations.>**® There are also very helpful interventions that require
patients’ active involvement, such as salt restriction, monitoring of serum electrolytes to
prevent diuretic-related complications and lactulose dose titration to prevent the occurrence of
hepatic encephalopathy. In addition, lifesaving endoscopic and radiological surveillance
measures require patients’ active participation. These changes can be enhanced by appropriate
patient education. Well-informed and actively participating patients have better health
outcomes and behaviours.'® Lack of educational support is increasingly recognised as an area
of need in the management of patients with cirrhosis.!” Randomised controlled studies have
established the beneficial effects of patient education on quality indicators (such as
readmissions) and mortality in other chronic diseases (such as ischemic heart disease, heart
failure and asthma).'®2® Educational interventions have been shown to be beneficial in
achieving desired outcomes in the management of chronic diseases, even in patients with low

health literacy.*°

A validated knowledge questionnaire can be used not only to assess disease knowledge in
patients but also to periodically examine the performance of chronic disease management
(CDM) interventions that provide educational support. However, there is no validated
instrument available for assessing knowledge among patients with cirrhosis. To fill this gap, a

Cirrhosis Knowledge Questionnaire (CKQ) was developed and its validity assessed. The two
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cornerstones in the evaluation of a measurement instrument are validity and consistency.*’
Validity refers to how well the instrument measures what it is meant to measure, whereas
consistency indicates how consistently the measured results can be replicated.!*® Various types
of validity exist including face validity, content validity, construct validity and criterion
validity. In this study the stages of development of CKQ and its methods of validation including
face validity, construct validity (using exploratory factor analysis, EFA) and known-group

validity are discussed.

4.3 METHODS

This study was approved by the Southern Adelaide Human Research Ethics Committee
reference number: HREC/15/SAC/6.

4.3.1 Development of the Questionnaire

4.3.1.1 Initial Development Phase

Backed by the literature review and clinical experience, a preliminary version of the
questionnaire with 10 closed-ended questions involving a simple ‘Yes’ or ‘No’ response was
developed (Box 3). The questions were related to the major complications of cirrhosis (ascites,
variceal bleeding and hepatic encephalopathy), surveillance procedures and nutrition. It was
administered to a pilot sample of 17 consecutive consenting patients with cirrhosis and
decompensation managed at Flinders Medical Centre, Hepatology and Liver Transplant unit
from February 2017 to May 2017. The questions were in English, related to the major
complications of cirrhosis, surveillance procedures and nutrition. The exclusion criteria were

any degree of overt hepatic encephalopathy or unwillingness to participate.

4.3.1.2 Face Validity

Patients were asked about the relevance, difficulty in understanding and answering the
questions. The majority of the patients felt that the questions were relevant and did not have
trouble in answering them. Two experienced CLD nurses also critically reviewed the

questions.
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Box 3. Preliminary version of the knowledge questionnaire.

Please circle the correct answer

1

10

Emergency situations in cirrhosis include the following:
a) Variceal bleeding

b) Confusion

c) Fever

d) Shortness of breath

As a patient with cirrhosis you may be asked to undergo an endoscopic

examination to assess risk of variceal bleeding
The ascites action plan includes

a) Keep to a no salt added diet

b) Measure your weight daily and record it

c) Fluid tablets and drainage may be required

d) Have to routinely restrict water intake
The most dangerous complication of ascites which demands early
treatment is infection
The purpose of lactulose is

a) To prevent encephalopathy

b) To prevent variceal bleeding

c) To prevent ascitic fluid infection

d) To treat fluid in the abdomen

You have to adjust daily dosing of lactulose according to your stool
frequency and the risk of developing confusion
When you experience change in mood, memory, sleep or ability to
concentrate, you might have hepatic encephalopathy
What actions are a part of good nutrition plan

a) Small frequent meals with nourishing snacks in between

b) To eat high-protein, high-calorie food

c) To avoid high-calorie food

d) To avoid high-protein food

It is possible to detect liver cancers by periodic ultrasound exams of
your liver

When detected early, it may be possible to treat liver cancers

Yes/No
Yes/No
Yes/No
Yes/No
Yes/No

Yes/No
Yes/No
Yes/No
Yes/No
Yes/No

Yes/No
Yes/No
Yes/No
Yes/No
Yes/No

Yes/No

Yes/No
Yes/No
Yes/No
Yes/No
Yes/No

Yes/No
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During a subsequent review by a team of hepatology consultants, specialist nurses and a
statistical consultant, the questions were revised from a simple ‘Yes” or ‘No’ format to a

multiple-choice format to reduce the impact of chance.

Thus, the initial 10 questions were retained and rephrased into 14 questions, and the CKQ was

developed (Box 4).

Box 4. The CKQ: 14-item scale.

ASCQ1. What is the most important dietary measure that can help you with control of
ascites (abdominal distention with fluid)?
a) Water restriction
b) Salt restriction
c) Regular lactulose therapy
d) High-protein diet
ASCQ2. What should you do at home to manage ascites?
a) Keep a record of your body weight on a regular basis
b) Eat low-fat diet
c) Have a large break between meals
d) Avoid constipation
ASCQ3. Monitoring the effects of fluid tablets
a) Involves regular blood tests to check salt levels
b) Needs regular checks of body weight
c) Can only be done by the GP
d) Both A and B
ASCQ4. When you are on fluid tablets what symptoms should you be concerned about?
a) Feeling of dizziness
b) Ongoing abdominal distention
c) Not passing enough urine
d) All of the above
SEPQS5. Increasing abdominal pain when you have ascites could mean a serious
infection known as spontaneous bacterial peritonitis. This warrants medical
attention:

Continued
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VBQ6.

VBQ7.

VBQ8.

a) Within a week

b) Immediately

c) At your next appointment with the doctor

d) Within the next 72 hours

As a patient with cirrhosis, you are asked to do an endoscopy (camera down the
throat), which is helpful in checking for which of the following?
a) Varices (blood vessels) at risk of bleeding

b) Liver cancer

¢) Fluid in the abdomen

d) Reflux symptoms

Warning signs of bleeding varices (blood vessels) include

a) Black-coloured stools

b) Vomiting of blood

c) Both Aand B

d) None of the above

What treatment is given after a variceal bleed?

a) Only tablets are given

b) Regular frequent endoscopies are required

c) Both Aand B

d) None of the above

HEPQ9. Change in the level of alertness, such as drowsiness or confusion, points

towards hepatic encephalopathy (liver confusion), which is a common
complication of advanced cirrhosis. This can be prevented by

a) Avoiding constipation and increasing dose of lactulose

b) Endoscopy

c) Salt-restricted diet

d) Fluid tablets

HEPQ10. If you are already on treatment with lactulose for hepatic encephalopathy,

when are you supposed to increase the dose of lactulose?
a) If you feel like taking it

b) If you have diarrhoea

¢) If you still feel more sleepy and confused

d) If the abdomen is distended with fluid

Continued
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HEPQ11. Which among the following can make you (a patient with cirrhosis) drowsy?
a) Sleeping tablets
b) Constipation
c) Dehydration
d) All of the above
NUTQ12. Which of the following is the best dietary advice for you, a patient with
cirrhosis?
a) Low-protein diet
b) Only vegetarian diet
c) High-calorie, high-protein diet taken at frequent intervals
d) Gluten-free diet
USGQ13. You are asked to undergo 6-monthly ultrasound to detect
a) Abdominal fluid
b) Bleeding varices
c) Liver cancers
d) Gall stones
EMERQ14. You should seek the help of your liver nurse or go to hospital when you
have
a) Black stools
b) Drowsiness and irritability
c) Fever and abdominal pain
d) Any of the above

4.3.1.3 Delivery Phase

Two hundred and seventy-eight patients from the database of cirrhotic patients maintained in
the hepatology unit as a part of a Chronic Liver Failure Program (CLFP) were approached for
the study between September 2017 and May 2018. The CLFP is a chronic disease management
(CDM) type of intervention as described in a previous study.!? It is a multifaceted intervention
covering four CDM domains, namely delivery system redesign, decision support, self-
management support and clinical information systems. Specific interventions included case
management for patients with decompensation of the disease with provision of protocol-based
checklists and subsequent care plans for post-discharge care, post-discharge phone calls, home

visits, self-management support with enhanced patient and carer education, patient action plans
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for complications (ascites and encephalopathy), access to day case therapeutic large-volume
paracentesis and a rapid access to care pathway for deteriorating patients. Patients with stable
cirrhosis are followed up less intensively with 6-monthly clinic (community nurse-led clinics
or hospital clinics) visits and ultrasound surveillance but did not receive any regular ongoing
education. Two experienced hepatology nurses, both working approximately 0.6 full-time
equivalents, support the CLFP, in close consultation with the hepatologists.

Since patients with diverse educational backgrounds were involved in the study, some of the
questionnaires were administered in nurse-led clinics with assistance from nurses. Otherwise,
CKQ and a consent form were posted to the patient and returned by pre-paid post. In the surveys
completed at home, patients were encouraged to discuss with their carer and to refer to the

information booklet provided as a part of the liver failure programme.

Participating patients were required to answer 14 multiple-choice questions related to
knowledge of major complications of cirrhosis including ascites, variceal bleeding and hepatic
encephalopathy, radiological surveillance, and nutrition. Correct response was allotted 1 point,
a partially correct was given 0.5 points and an incorrect response was given 0 points.
Unanswered questions were considered incorrect. If the entire questionnaire was not answered,

it was excluded from analysis:

e Inclusion criteria: Patients with clinical diagnosis of cirrhosis confirmed by
ultrasonography and/or liver biopsy with or without clinical manifestations of
decompensation were included.

e Exclusion criteria: Patients with overt hepatic encephalopathy, who were unable to

comprehend English and those unwilling to participate were excluded.

4.3.1.4 Construct Validity

Construct validity was assessed using maximum likelihood EFA with varimax rotation. The
analysis was performed using Mplus software (version 8.0, Muthen & Muthen, California,
USA).

Prior to EFA, suitability of the CKQ items for EFA was assessed using Kaiser—Meyer—Olkin
(KMO) test and Bartlett’s test of sphericity. KMO tests the degree that the variance in the data
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is due to underlying factors and Bartlett’s tests of sphericity evaluates the extent to which the
items are unrelated to each other. A KMO value close to 1.0 and a p-value < 0.05 in Bartlett’s
test are indicative of appropriateness for factor analysis.

The EFA was run with solutions for CKQ models with two, three and four factors. Model fit
statistics included the chi-squared (y?) test, root mean square error of approximation (RMSEA)
and root mean square residual (RMSR). The acceptability criteria of model fit were chi-squared
p-value > 0.05 and RMSEA < 0.05. The residual error and R-squared value for each item were
estimated to determine the extent to which item was related to the knowledge factor scores.

Internal consistency was assessed using Cronbach’s alpha. The acceptable range of values is

from 0.70 to 0.90.

Known-group validity was assessed by comparing the mean of knowledge scores between
patients expected to have better disease knowledge as a result of case management with those

without case management using Student’s t-test.

4.4 RESULTS

Seventeen patients with decompensated cirrhosis [median age (interquartile range) 57 (18)
years; 88% men] participated in the first development phase of the study. Most patients

reported no difficulty in understanding or responding and found the questions relevant.

Following the expert review, a second version, CKQ with 14 items was used for the second

phase.

One hundred and sixteen responses were received from patients with cirrhosis managed
through the CLFP. After excluding seven blank responses, 109 completed responses were
analysed. There were 69 men, and the mean (SD) age was 62 (13) years. There were 42 patients
who had either ongoing or history of case management with one or more features of hepatic
decompensation (such as ascites, variceal bleeding and hepatic encephalopathy) and 67 patients

without any prior case management or features of hepatic decompensation at the time of study.
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Demographic features and mean knowledge scores were compared between the two groups as
provided in Table 7.

Aetiology of liver disease was the only significant difference at baseline between the groups
that received case management and the group that did not receive case management.

Table 7. Comparison between cirrhotic patients with and without active case

management.

Demographic features Case management | No case management | p-value**
(n=42) (n=67)

Age in years, mean (SD) | 60 (14) 63 (12) 0.228
Gender men, n (%) 30 (44) 39 (57) 0.221
Aetiology of liver disease, | 27 (64) 26 (39) 0.011
alcohol, n (%)
Ascites,* n (%) 30 (71) 1(15) <0.001
History of hepatic 13 (31) 0 <0.001
encephalopathy,* n (%)
Variceal bleeding,* n (%) | 10 (24) 4 (6) 0.016
Knowledge scores mean 5.6 (1.1) 4.3 (2.1) 0.002
(SD)

*Number does not add up to 42 as multiple complications were coexistent in some.

**|ndependent t-tests and chi-squared tests of independence were used to calculate p-values.

4.4.1 Validation of the Questionnaire

4.4.1.1 Construct Validity

The overall measure of sampling adequacy by the KMO test for the 14 items was 0.84, and the
median (range) for individual items (questions) was 0.85 (0.76-0.91). Bartlett’s test of

sphericity confirmed that there was an adequate degree of correlation among the 14 items [¥?

=489.202 (91 df), p < 0.001]. Thus, suitability of CKQ for EFA was confirmed.
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Model fit statistics for EFA models that employed between two and four factors are shown in
Table 8.

Both 3-factor and 4-factor models fulfilled the acceptability criteria of the chi-squared test of
model fit (p-value > 0.05) and RMSEA < 0.05. Of these, the 3-factor model was chosen based

on parsimony.

The EFA provided a 3-factor solution using varimax rotation and arrived at seven questions
that had a loading each >0.6. At least two items loaded onto each of the factors in 3-factor
model (with standardised factor loadings >0.6), whereas in the 4-factor model only one item

was loaded onto two of the factors. Hence, the 3-factor model was chosen as the final model.

Table 8. Model fit statistics for EFA.

Model Chi-squared (df) | p-value RMSEA (90% CI) RMSR
1-factor 156.937 (77) <0.001 0.097 (0.075-0.118) 0.086
2-factor 104.031 (64) 0.001 0.075 (0.047-0.101) 0.064
3-factor 67.161(52) 0.076 0.051 (0.000-0.084) 0.047
4-factor 45.393 (41) 0.2940 0.031 (0.000-0.074) 0.036

df: degrees of freedom; RMSEA: root mean square error of approximation; RMSR: root mean square
residual.
Acceptability criteria of model fit were chi-squared p-value > 0.05, RMSEA < 0.05, RMSR < 0.05.

Table 9 provides factor loadings for the individual items in the 3-factor model.

The three factors in this model corresponded to questions related to the three most important
complications of cirrhosis (variceal bleeding/emergency situations, ascites and hepatic

encephalopathy), as provided in Box 5.

Figure 7 describes the relative frequency of correct responses for the 14 items in the CKQ.
There were no questions for which all patients answered correctly, or for which all patients
answered incorrectly. However, 89% of the cohort was aware of the need for 6-monthly

ultrasound examinations suggesting a possible ceiling effect for this item. Conversely, 67% of
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the cohort was not aware of the need to titrate lactulose for worsening symptoms of hepatic
encephalopathy.

Figure 8 shows the scree plot of the eigenvalues from the EFA. The eigenvalues for the first

three factors were 4.40, 0.89 and 0.56, respectively. The eigenvalue for all other factors were
negligible (<0.37).

Table 9. Standardised factor loadings for the individual items from EFA.

Items (questions) | Factor 1: VB Factor 2: ASC Factor 3: HEP
ASCQ1 0.456 0.460 -0.020
ASCQ2 0.253 0.437 0.028
ASCQ3 0.070 0.781 0.169
ASCQ4 0.189 0.638 0.407
SEPQ5 0.473 0.173 0.256
VBQ6 0.628 0.201 0.147
VBQ7 0.562 0.239 0.515
VBQ8 0.188 0.461 0.544
HEPQ9 0.204 0.158 0.572
HEPQ10 0.326 -0.047 0.396
HEPQ11 0.264 0.158 0.794
NUTQ12 0.395 0.133 0.217
USGQ13 0.379 0.131 0.269
EMERGQ14 0.645 0.159 0.360

Bold indicates items with standardised loadings >0.6 and are generally considered adequate for
inclusion within a factor. These items were included in the final seven-item cirrhosis knowledge
guestionnaire (CKQ).

ASC: ascites; EMERG: emergency hospitalisation; EFA: exploratory factor analysis; HEP: hepatic
encephalopathy; NUT: nutrition; SEP: sepsis; USG: ultrasonography; VB: variceal bleeding.
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Box 5. Final seven-item knowledge questionnaire after factor analysis.

Factor 1: Variceal bleeding/emergency hospitalisation
VBQ6. As a patient with cirrhosis, you are asked to do an endoscopy (camera down the throat).
Endoscopy is helpful in checking for which of the following?
a) Varices (blood vessels) at risk of bleeding
b) Liver cancer
¢) Fluid in the abdomen
d) Reflux symptoms
VBQ?7. Warning signs of bleeding varices (blood vessels) include
a) Black-coloured stools
b) Vomiting of blood
c) Both Aand B
d) None of the above
EMERQ14. You should seek the help of your liver nurse or go to hospital when you develop
a) Black stools
b) Drowsiness and irritability
c) Fever and abdominal pain
d) Any of the above
Factor 2: Ascites
ASCQ3. Monitoring the effects of fluid tablets:
a) Involves regular blood tests to check salt levels
b) Needs regular checks of body weight
c) Can only be done by the general practitioner
d) Both A and B
ASCQ4. When you are on fluid tablets what symptoms should you be concerned about
a) Feeling of dizziness
b) Ongoing abdominal distention
c) Not passing enough urine
d) All of the above
Factor 3: Hepatic encephalopathy
HEPQ9. Change in the level of alertness, such as drowsiness or confusion, points towards
hepatic encephalopathy (liver confusion), which is a common complication of

Continued
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advanced cirrhosis. This can be prevented by
a) Avoiding constipation and increasing dose of lactulose
b) Endoscopy
c) Salt-restricted diet
d) Fluid tablets
HEPQ11. Which among the following can make you (a patient with cirrhosis) drowsy?
a) Sleeping tablets
b) Constipation
c) Dehydration
d) All of the above

Figure 7. Floor-ceiling effect: the relative frequency of correct and wrong responses for
the 14 items in CKQ.

This figure is removed due to copyright reasons and can be viewed in the following link:
https://www-cghjournal-org.marlin-f1.ciplit.com/issue/S1542-3565(20) X0007-3
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Figure 8. The scree plot of the eigenvalues from the EFA.

This figure is removed due to copyright reasons and can be viewed in the following link:
https://www-cghjournal-org.marlin-f1.ciplit.com/issue/S1542-3565(20) X0007-3

4.4.1.2 Internal Consistency

The Cronbach’s alpha for the 14 items was 0.85 demonstrating good internal consistency.
Cronbach’s alpha for the seven items in the revised CKQ after EFA was 0.82, thus confirming

the internal consistency of the revised instrument as well.

4.4.1.3 Known-Group Validity

There was a statistically significant difference in the CKQ total knowledge score between
patients case managed and those without case management (p = 0.002) (Table 7). This
expected difference supports the validity of the instrument in evaluating knowledge of
cirrhosis, given that case managed patients received ongoing patient education as a part of their

case management.

4.5. DISCUSSION

There is currently no validated instrument available for assessment of disease knowledge
among patients with cirrhosis of the liver. The educational needs of patients with CLD were
determined to be infrequently met in a systematic review of studies that assessed the supportive

care needs of patients with CLD.!" As a quarter of readmissions are preventable in patients
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with decompensated cirrhosis, patient education is of highest priority in this complex chronic
disease.® Patient education is also a well-researched aspect of successful care given to many
chronic diseases and an important component of CDM principles. Therefore, assessment of
response to patient education with validated instruments is a vital component of quality
measurement in the field of CDM. In this study a knowledge questionnaire (CKQ), for the
examination of disease knowledge among patients with cirrhosis of liver, was developed and
validated.

Face validity of the CKQ using a preliminary survey in a pilot sample was established.
Subsequently, construct validity that establishes whether the questions are related to one or
more constructs was assessed using EFA. The EFA revealed a 3-factor structure with seven
items, corresponding to three established domains in cirrhosis, namely variceal bleeding,
ascites and hepatic encephalopathy. The confirmation of good model fit with the EFA
demonstrated that the questions within each factor were essentially unique to that factor,
leaving a ‘one-level’ 3-factor model as the chosen structure for the questionnaire. The one-
level structure of the model also suggests that the three domains were not part of a higher
domain. They could be thought of as being quite independent, such that subjects can have
knowledge in one domain without necessarily having knowledge in another domain. The
significant difference in the knowledge scores between those patients with and without case
management also demonstrated the known-group validity, as these two sets of patients might
be expected to have different levels of knowledge. This higher level of knowledge might reflect
the higher levels of educational support provided throughout the case management, or
alternatively, a consequence of case managed patients with symptoms of hepatic

decompensation being more receptive to the educational support provided.

This study cannot exclude the possibility that lower knowledge scores noted in patients with
compensated cirrhosis may simply reflect less lived experience of decompensation events and

their subsequent management.

Variceal bleeding is the most immediate, life-threatening complication of cirrhosis and its risk
can be reduced by current prophylactic therapies. Crucial information on awareness of
endoscopic surveillance and presentation of variceal bleeding were included in two questions
within the first factor. An additional question on awareness of other emergency situations in

cirrhosis including variceal bleeding also loaded onto the same factor. Ascites is the most

151



frequent complication of cirrhosis with 10% of patients with compensated cirrhosis developing
this complication every year.®” Self-management of ascites is facilitated by knowing the
symptoms of over-diuresis and/or inadequate response. Questions on each of these aspects
loaded onto the second factor. Hepatic encephalopathy is associated with recurrent hospital
admissions accounting for significant morbidity and socioeconomic burden in patients with
cirrhosis. In addition, it has detrimental effects on both physical and mental components of
health-related quality of life in these patients.?’2 Finally, the third factor included two questions
related to symptom recognition, early management with lactulose and precipitants for hepatic
encephalopathy. Thus, seven highly relevant questions in the management of patients with
cirrhosis emerged in the final CKQ for the measurement of disease knowledge in these patients.

Using a knowledge survey prepared in-house, which was neither internally nor externally
validated, Volk et al. showed that correct responses were obtained for only 53% of the 15
questions by cirrhotic patients followed up in their clinic.™*® The number of correct responses
increased to 67% after intervening with an educational booklet. Limitations of the study,
however, were that the survey had not undergone any form of validation, and did not include
questions on variceal bleeding, the most lethal complication of cirrhosis. Moreover, the survey
questions were related to a diverse range of knowledge, such as sodium content of sea salt,
safety of surgery, cholesterol lowering medications and nonsteroidal anti-inflammatory drugs,

and may have been too technical for many patients.

Goldsworthy et al. showed that disease knowledge was poor in a cohort of 52 cirrhotic patients
attending a liver clinic in a tertiary-care centre.}*® The baseline score of 21% was improved
significantly (to 60%) by multimedia interventions in the form of video presentations. While
providing useful evidence for the widespread lack of knowledge among cirrhotic patients, a
similar weakness of the study was the use of a questionnaire whose structure was not validated
beyond face validity and content validity. Thus, while questions may have been relevant, their
appropriate weighting and/or grouping had not been considered. In addition, the questionnaire
had no mention of ascites, the commonest form of decompensation and the commonest cause
of recurrent hospital admission in patients with cirrhosis. The survey consisted of a descriptive

answer question, which many patients would find cumbersome.

The need for patient-centred education in cirrhosis was confirmed by a pilot study by Hayward

et al. involving 50 patients with cirrhosis of the liver.}*! Nearly 60% of the study cohort
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expressed a keen desire to receive education about the disease outcome and its complications.
Patients were asked to answer 56 open-ended and closed-ended questions, following which
they received a pilot educational booklet. Subsequently, they were asked to answer a survey of
13 questions that were also not validated. The baseline knowledge was poor, and improvement
with the intervention was only marginal, possibly reflecting the poor sensitivity of the survey
instrument and its lack of convergent validity. However, this study highlighted that patients
with cirrhosis were ready to have disease education incorporated into their routine clinical care.

It might be argued that the knowledge assessment should be restricted to patients with
decompensated cirrhosis in whom it would be most beneficial. However, as cirrhosis
progresses from compensated to decompensated stage at a rate of 5-7% per year,% the
complications could occur any time. Moreover, surveillance procedures are essential even in
patients with compensated cirrhosis. Therefore, routine education of all cirrhotic patients about
the disease and self-management seems warranted. The studies by Volk et al. and Hayward et
al., which assessed the knowledge among patients with cirrhosis, also had predominantly
patients with compensated cirrhosis, as in this study.®*'#! Nevertheless, in contrast to our
findings of higher knowledge scores in patients with decompensated disease, no such
difference was noted by them. This difference was likely explained by patients with
decompensated cirrhosis in this study receiving education as a part of the case management in
CLFP.

There are several limitations to the present study. Firstly, a relatively small number of items
were retained in the final questionnaire (Box 5). It is unlikely that it fully captures all the
relevant knowledge of patients regarding management of their disease. Therefore, before
making a final recommendation for the use of the questionnaire to assess disease knowledge in
patients with cirrhosis, it is planned to administer CKQ with additional items. In addition, the
study did not assess the sensitivity of the CKQ to responding to improvements in knowledge.
This can be assessed by measuring change in knowledge before and after educational

intervention within a randomised controlled trial (RCT).
This study also did not establish the clinical relevance of using a CKQ. Therefore, a further

prospective cohort study is necessary to determine whether knowledge, as assessed by CKQ,

correlates with clinically relevant endpoints, such as readmission rates and mortality.
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Test—retest was not done to assess the reliability of CKQ because of concerns about over-
burdening patients. The response rate for study participation was only 42% (116 of 278),
suggesting that most patients considered the study too demanding on their time or energy.
Finally, the study only excluded those patients with overt hepatic encephalopathy and,
therefore, cannot exclude the possibility that occult hepatic encephalopathy and cognitive

dysfunction could have impaired performance in some patients.

4.6 CONCLUSION AND FUTURE DIRECTIONS

In summary, this study presents the first validated knowledge questionnaire for cirrhotic
patients with confirmed face, construct and known-group validity. Use of this validated CKQ,
with just seven questions, may improve assessment of patient knowledge and self-management
of cirrhosis. Further confirmation of its dimensionality, sensitivity to clinical education and the
clinical predictive value of disease knowledge require assessment in RCTs. Knowledge
assessment before and after patient education using CKQ is likely to confirm the predictive
value of the CKQ. Assessment of patient knowledge improvement with an educational
intervention and its association with quality indicators, such as hospital readmissions and
survival, will confirm the clinical predictive value of the scale. The ongoing Australian Liver
Failure trial (ALFIE) RCT, with patient education provided as an intervention, will provide

opportunities to evaluate the CKQ and develop it further.
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5. PSYCHOMETRIC VALIDATION OF THE PARTNERS IN
HEALTH SCALE AS A SELF-MANAGEMENT TOOL IN
PATIENTS WITH CIRRHOSIS OF THE LIVER

A major part of this chapter is published in Internal Medicine Journal, and the details are as
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5.1 SYNOPSIS

Background and aim: Cirrhosis of the liver is a chronic disease that is complicated by recurrent
hospital admissions. For optimal disease management, self-management skills are essential. At
present, there is no validated instrument for measuring the self-management in these patients.
To address this gap, the internal reliability and construct validity of the Partners in Health (PIH)

scale, a chronic condition self-management tool, was evaluated in cirrhotic patients.

Methods: In this prospective cross-sectional cohort study, the PIH scale was administered to
133 consenting patients within a Chronic Liver Failure Program in Flinders Medical Centre,
Hepatology and Liver Transplant Unit from February 2017 to May 2018. A Bayesian
confirmatory factor analysis (BCFA) was used to evaluate an a priori 4-factor structure. Omega
coefficients and 95% credible intervals (Crl) were used to assess the internal reliability. The
known-group validity was assessed in patients receiving active case management (n = 60)

versus those without (n = 73).

Results: The mean (standard deviation, SD) age of the participants was 62 (11) years. Model
fit for the hypothesised model was adequate (posterior predictive p-value = 0.073) and all
hypothesised factor loadings were substantial (>0.6) and significant (p < 0.001). Omega
coefficients (95% Crl) for the PIH subscales of knowledge, partnership, management and
coping were 0.88 (0.82-0.91), 0.68 (0.57-0.76), 0.92 (0.89-0.94) and 0.89 (0.85-0.92),
respectively. The mean (SD) overall PIH score was higher in patients receiving active case

management compared to those without case management [81 (12) vs. 73 (17); p < 0.001].
Conclusions: The dimensionality of the PIH and reliability for assessing self-management in

patients with cirrhosis of the liver were confirmed in this study. The clinical predictive value

of the PIH requires assessment in a prospective cohort.
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5.2 INTRODUCTION

One of the major health issues facing Australia is the increasing prevalence of chronic diseases.
About 50% of Australians suffer from one of the eight chronic diseases, namely heart disease,
diabetes mellitus, arthritis, mental health conditions, asthma, chronic obstructive pulmonary
diseases, backpain and cancer.®> These chronic conditions contribute to increased
hospitalisations, health-related costs, societal costs due to disability and poor quality of life
(QoL). Cirrhosis is a frequent comorbidity encountered in patients with diabetes mellitus and
ischemic heart disease due to a shared common cause, namely nonalcoholic fatty liver
disease.*® Cirrhosis is characterised by life-threatening and debilitating complications, such as
ascites, bacterial infections, hepatic encephalopathy and variceal bleeding, as it progresses to a
decompensated stage. Despite medical advances, recurrent hospital admissions ensue as a
result of these complications and contribute significantly to direct medical costs and to poor
QoL.’

As a quarter of the recurrent hospital admissions are deemed preventable, patient education
and self-management assume priority in the care of these patients.®> Examples of self-
management interventions that could help include salt restriction, monitoring body weight
while on diuretic therapy for ascites, adjusting lactulose dose according to the symptoms of
hepatic encephalopathy, endoscopic surveillance for variceal bleeding, alcohol abstinence and
medication adherence. Among patients with chronic diseases, those equipped with skills and
self-management knowledge related to the disease were found to have improved health
outcomes.?? Self-management support is one of the most successful chronic disease
management (CDM) interventions with consistent improvement in symptom control, QoL,
hospitalisations and mortality rate in many chronic diseases.!® Self-management support
empowers patients with the knowledge and the behaviour required to cope with a chronic
disease successfully. Self-management support, enabling patients to acquire knowledge and
confidence required to manage chronic diseases, is an essential CDM principle.t® Highly
activated and engaged patients manage their chronic disease better, and experience positive

health outcomes.??

The Partners in Health (PIH) scale is a generic tool that was developed for measuring self-

management knowledge and behaviours in people with chronic illnesses, in response to the SA
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Health Plus coordinated care trial.?*?* The PIH scale was developed by Battersby et al. along

the six major principles of chronic condition self-management? including

disease knowledge;
adherence to a treatment plan made in accordance with the healthcare provider;
playing an active role in the decision-making process;

awareness of warning symptoms and their management;

a > Wb PE

coping with the effects of the chronic illness in relation to the physical, mental and
social aspects of life;
6. practice of a healthy lifestyle.

Its structural validity and internal reliability in the measurement of self-management in chronic
diseases have been established.!® In response to the changing definitions of health and self-
management and supported by focus group discussions, the scale was revised to a 12-item scale

with a 4-factor structure. The four factors are

partnership in treatment,
knowledge,

recognition and management of symptoms,

> w0 P

coping.*®’

This structurally sound tool has been used to measure self-management knowledge and
behaviours in response to CDM interventions in the Flinders Chronic Condition Management
Programme, Vietnam veterans with alcohol dependence, patients with osteoarthritis and
dialysis patients.°6:158159.273 However, a validation and application of this scale in patients with

cirrhosis has not been performed till date.
Given the importance of self-management support in the optimal management of cirrhosis

according to CDM principles, the structural validity, including dimensionality, and internal

reliability of the PIH scale were assessed in this study in a cohort of cirrhotic patients.
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5.3 METHODS

5.3.1 Study Design

This prospective cross-sectional study was approved by the Southern Adelaide Human
Research Ethics Committee (reference number: HREC/15/SAC/6).

5.3.2 Study Setting

Two hundred and seventy-eight patients from the Chronic Liver Failure Program (CLFP)
database of Flinders Medical Centre were approached for the study during the period from
February 2017 to May 2018. The PIH scale (as in Box 2) was mailed to the patients within the
CLFP together with the consent form and returned by either prepaid post or during their clinic
appointments. A few patients required assistance from liver nurses to understand the questions,

and, hence, these were administered in community nurse-led clinics.

The CLFP is a type of CDM intervention as described in a previous study.!! In the CLFP,
patients with decompensated cirrhosis receive active case management, which is a multifaceted
intervention covering four CDM domains including self-management support, decision
support, delivery system redesign and clinical information systems. Specific key interventions
include provision of protocol-based checklists and subsequent care plans for post-discharge
care, post-discharge phone calls, home visits, self-management support with enhanced patient
and carer education, patient action plans for complications (ascites and hepatic
encephalopathy), access to day case therapeutic large-volume paracentesis and a rapid access
to care pathway for deteriorating patients. Patients with compensated cirrhosis receive
reminders for appointments and surveillance procedures, in addition to rapid access care
pathways for clinical deterioration. Two experienced hepatology nurses, both working 0.6 full-
time equivalents support the CLFP in close consultation with five consultant

gastroenterologists or hepatologists. The inclusion and exclusion criteria are as follows:

e Inclusion criteria: A diagnosis of cirrhosis, confirmed by a combination of clinical,
biochemical, transient elastography and imaging criteria. Liver biopsy was not
routinely performed for diagnosis, in keeping with current trends towards non-

invasive diagnosis.
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e Exclusion criteria: Patients with hepatic encephalopathy, those who were unable to

comprehend English, and those unwilling to participate were excluded.

5.3.3 Statistical Analysis

Bayesian confirmatory factor analysis (BCFA) using MPIlus software (version 8) was used to
assess the structural validity of the PIH in patients with liver disease. A BCFA is similar to a
standard confirmatory factor analysis (CFA), but does not rely on large-sample theory and
performs better with small samples compared to maximum likelihood algorithms.?”# In addition
to specification of the hypothesised major factors (that is, the dimensionality of the scale), it
requires specification of informative small variance priors to allow for the possible inclusion

of nonzero cross-loading of items between factors.?’

A PIH factor model was first estimated using non-informative prior parameters for the
hypothesised major loadings, and the factor cross-loadings constrained to zero. Then, the
BCFA was repeated with the addition of informative priors for the cross-loadings. Each
observed variable was standardised and given a suitable cross-loading prior variance in a range
of increasing values (0.005, 0.01 and 0.02). Convergence of the models was assessed using the
potential scale reduction (PSR), trace plots and histograms of the posterior parameter
distributions. Model fit was evaluated using posterior predictive p-values (a PP p-value > 0.05
confirms model fit).?’* Differences in fit between models was assessed using deviance

information criterion (DIC). Lower DIC values imply higher predictive accuracy.

To assess the internal consistency of the PIH, McDonald’s omega coefficients and 95%
Bayesian credible intervals were calculated using estimates from the final model.?”® For health
status questionnaires, coefficient values between 0.70 and 0.95 are indicative of good internal
consistency.?’® The known-group validity was assessed by comparing patients with and without
active case management and self-management support. Independent t-tests and chi-squared (%)
tests of independence were used to compare patient characteristics between the two groups.
The PIH total score and the individual domains were compared between case managed and
non-case managed patients using an independent t-test. These tests were performed using IBM
SPSS Statistics for Windows, version 23 (IBM Corp., Armonk, NY, USA).
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5.4 RESULTS

5.4.1 Patient Characteristics

Responses to the PIH scale were obtained from 135 consented patients with cirrhosis. After
excluding duplicate responses, there were 133 responses from 60 patients within the case
management group and 73 patients without case management. The mean (standard deviation)
age was 62 (11) years, and 67% were men. The clinical details are provided in Table 10. The
aetiology of cirrhosis was alcohol (n = 68, 51.1%), HCV (n = 23, 17.3%), nonalcoholic
steatohepatitis (NASH; n = 27, 20.3%), mixed alcohol, HCV and NASH (n = 5, 3.75%) and

miscellaneous (n = 10, 7.5%).

Table 10. Demographic features compared between cirrhotic patients with and without

case management.

Demographic features Case management | No case management | p-
(n=60) (n=73) value**

Age in years, mean (SD) 60 (11) 62 (12) 0.228

Gender men, n (%) 45 (75) 44 (60) 0.09

Aetiology of liver disease 43 (71) 30 (41) <0.001

(alcohol), n (%)

Ascites,* n (%) 45 (75) 2 (3) <0.001

Hepatic encephalopathy,* n 17 (28) 0 <0.001

(%)

Variceal bleeding,* n (%) 9 (15) 4 (5) <0.001

*Number does not add up to 60 as multiple complications were coexistent.

**Independent t-tests and y” tests of independence were used to calculate p-values.

5.4.2 Bayesian Confirmatory Factor Analysis Model

Bayesian confirmatory factor analysis was performed on the PIH 12 items using all available
data. Table 11 presents the results from an exact BCFA 4-factor model comprised of non-

informative priors for hypothesised major loadings and zero cross-loadings. This model
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provided an acceptable fit of the data on the basis of PP p-value being close to the hypothesised
threshold of 0.05 and the discrepancy between the observed and replicated chi-square values
covered zero. Model fit for the PIH with non-informative priors and zero-cross loadings was
acceptable based on the PP p-value (0.081) and the discrepancy between the observed and
replicated chi-square values for the correlation matrix including zero. Models with increasing
nonzero cross-loadings improved model fit as expected with PP p-values all >0.05.

The PSR values at the completion of the BCFA were <1.1 indicating that the model
convergence was achieved. Trace plots for each posterior model parameter confirmed the
convergence of chains to their stationary distributions and occurrence of good mixing.

Histograms of Bayesian posterior parameter distributions were approximately normal.

Table 11. Model fit statistics for PIH 4-factor model using BCFA.

Prior values® 95% Cross- | PP p | Difference between DIC
loading limit observed and replicated y°
95% ClI
Lower 2.5% | Upper 2.5%
xload N (0, 0) - 0.081 |-10.92 57.93 3804
xload N (0, 0.005) 0.14 0.158 |-16.54 53.20 3807
xload N (0, 0.01) 0.20 0.193 |-19.18 52.56 3808
xload N (0, 0.02) 0.28 0.215 | -20.64 52.98 3809

BCFA: Bayesian confirmatory factor analysis; DIC: deviance information criterion; PIH: Partners in

Health scale; PP p: posterior predictive p-value; xload, cross-loading.

Table 12 depicts the factor correlation estimates for the BCFA 4-factor model. Non-
informative priors were in the moderate to large range (all >0.6).2’” The results for the BCFA

model with a 95% cross-loading limit equal to 0.28 are shown in Table 13.
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Table 12. The PIH scale 4-factor Bayesian model: standardised estimates of major

factor loadings and correlations between factors.

PIH Item K P M C
BCFA with zero cross-loadings

1 0.883* 0 0 0

2 0.880* 0 0 0

3 0 0.436* 0 0

4 0 0.592* 0 0

5 0 0.709* 0 0

6 0 0.607* 0 0

7 0 0 0.949* 0

8 0 0 0.894* 0

9 0 0 0 0.803*
10 0 0 0 0.907*
11 0 0 0 0.832*
12 0 0 0 0.720*
Factor correlations
K
P 0.691* -
M 0.473* 0.506* —
C 0.392* 0.535* 0.587* —

BCFA: Bayesian confirmatory factor analysis; C: coping; K: knowledge; M: recognition and
management of symptoms; P: partnership in treatment; PIH: Partners in Health scale.

Standardised factor loadings are estimated correlations between the item and its factor. Zero loadings
correspond to a simple structure confirmatory factor analysis model with prior distribution of mean
zero and variance zero.

Values in bold indicate hypothesised major loadings.

*95% credibility interval does not cover zero.
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Models with increasing nonzero cross-loadings improved model fit as expected, with PP p-
values > 0.05. However, the smallest DIC values were obtained for the 4-factor model with

non-informative priors, which was, therefore, the chosen model.

Table 13. The PIH scale 4-factor Bayesian model with cross loading: standardised
estimates of factor loadings and correlations between factors.

Item K P M C
BCFA with 95% cross-loading limit 0.28
1 0.889* 0.055 -0.032 0.019
2 0.947* -0.009 0.016 -0.002
3 0.122 0.306 0.179 -0.102
4 0.000 0.687* -0.024 -0.043
5 0.038 0.724* —0.058 0.072
6 —0.035 0.600* 0.032 0.043
7 0.033 0.002 0.912* 0.048
8 -0.021 0.024 0.976* —0.002
9 —0.005 -0.027 0.082 0.795*
10 0.043 —0.068 0.034 0.950*
11 0.005 0.005 -0.116 0.948*
12 —0.090 0.080 0.034 0.721*
Factor correlations
K
P 0.641* —
M 0.455* 0.464* _
C 0.387* 0.534* 0.559* —

BCFA: Bayesian confirmatory factor analysis; C: coping; K: knowledge; M: recognition and
management of symptoms; P: partnership in treatment; PIH: Partners in Health scale.
Standardised factor loadings are estimated correlations between the item and its factor.
Values in bold indicate hypothesised major loadings.

*95% credibility interval does not cover zero.
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To assess the reliability of subscale scores for the BCFA 4-factor model with non-informative
priors, McDonald’s omega coefficients were calculated. Coefficients (95% Bayesian credible
intervals) for the PIH subscales of knowledge, partnership, management and coping were 0.88
(0.82-0.91), 0.68 (0.57-0.76), 0.92 (0.89-0.94) and 0.89 (0.85-0.92), respectively.

These values indicated that the reliability of the subscales in producing raw scores was in the
acceptable range for knowledge, management of symptoms and coping. The coefficient for
partnership was slightly below the conventional cutoff value, 2 while the credible interval
suggested a moderate degree of uncertainty due to the smaller factor loadings and larger

residual variances.

5.4.3 Known-Group Validity

The total PIH score and subscales were compared between patients with and without case
management (Table 14). The mean total PIH score was significantly higher in case managed
cirrhotic patients compared with those who were not case managed. The difference in mean
subscale scores on ‘knowledge and awareness of symptoms’ and ‘management of symptoms’
between the two groups also achieved statistical significance. The findings in Table 14 also
suggest that cirrhotic patients reported lower coping capacity in the context of average sub-

scale scores, as a proportion of maximum sub-scale scores (23/32).

5.5 DISCUSSION

The PIH scale was previously validated in patients suffering from a range of chronic diseases,
such as diabetes mellitus and heart diseases, and found to be a dependable measure of self-
management.?1°8:157 For the first time, in this study, the psychometric properties of the generic
PIH scale have been evaluated in the specific setting of cirrhosis of the liver. Factor analysis
confirmed the existence of four distinct factors that are theoretically underpinned by self-
management principles relating to knowledge of illness, coping, management of the condition
and adherence to the treatment.!® Patients receiving case management, including self-
management support, within the CLFP had higher self-management scores as measured by the

PIH scale, confirming known-group validity in cirrhotic patients.
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Table 14. The PIH total score and subscale scores of cirrhotic patients with and without

active case management.

PIH Scale (max Mean (SD) p-value
score) All patients with | Active case No active case

cirrhosis management management

(n=133) (n=60) (n=73)
Total score (96) | 77 (15) 81 (12) 74 (17) 0.006
Knowledge (16) | 12 (3.5) 13 (3) 12 (4) 0.012
Partnership (32) | 29 (4) 30 (3) 29 (5) 0.185
Management of | 13 (4) 14 (2) 12 (5) <0.001
symptoms (16)
Coping (32) 23 (8) 23 (7) 22 (9) 0.227

PIH: Partners in Health scale.

*p-value was assessed using independent t-test.

As disease education was also provided as a part of the CLFP, the subscales of ‘knowledge’
and ‘awareness of symptoms’ were also higher in the case managed group. The relatively low
scores in the coping subscale in the entire cohort, irrespective of case management, underline

the need for a model of care that addresses this need.

Self-management support is the foundation of a successful CDM programme. It empowers
patients with the knowledge and behaviour required to cope with a chronic disease
successfully. Self-management strategies include education about the disease, its
complications, awareness of symptoms of worsening, and adoption of healthy lifestyle
practices to cope with the disease and to enjoy a better QoL. An effective strategy
acknowledges the pivotal role of patients in CDM to make decisions in partnership with the
healthcare providers. It encourages patients to take responsibility for their own health by
managing their chronic disease appropriately in tune with medical recommendations. Cirrhosis
of the liver is associated with high morbidity and mortality. The total annual cost of CLD in
Australia, inclusive of the burden of disease, was estimated to be AUD 50.7 billion in 2012.278
With the estimated escalation of CLD burden to 8 million in Australia by 2030, the liability on

the health system due to this incapacitating chronic disease will rise accordingly. As recurrent
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hospital admissions in cirrhotic patients contribute significantly to this cost burden, self-
management initiatives are important to supplement close monitoring of these patients for

optimal disease management.

Health-related quality of life (HRQoL) is reported to be very poor in patients with cirrhosis,
especially in those with ascites and encephalopathy.?’?> However, there is a scarcity of literature
on the impact of self-management programmes on HRQoL in cirrhosis. This contrasts with the
Chronic Angina Self-Management Programmes, which were shown to improve the HRQoL

and self-management of angina.?”®

In a pragmatic randomised controlled trial (RCT) of the Flinders Program of chronic condition
management in community healthcare services, the utility of the PIH scale was assessed.®® It
was found useful both as a risk assessment tool at baseline and as a process metric to detect
improvement in self-management ability over time, in response to an intervention. This study
also highlighted a statistically significant association between PIH scores and other important
measures of chronic disease outcomes, such as fatigue levels, HRQoL, self-efficacy score and

health distress scores.®

Application of the PIH scale in cirrhotic patients has the potential to identify domains of care
that need improvement and deliver support in a customised fashion. Estimation of supportive
care needs of cirrhotic patients is an area of research that is frequently overlooked.!” This was
highlighted in a systematic review that found only three studies that addressed the supportive
care (non-medical care) needs of patients with cirrhosis among 26 studies in patients with
CLD.** This meta-analysis highlighted the unmet need for a standardised tool to assess
supportive care needs to facilitate delivery of a holistic care that improves poor QoL in these
patients. To bridge this gap, Valery et al. developed and validated the Supportive Needs
Assessment tool for Cirrhosis (SNAC).28 This 39-item scale with subscales ‘Psychosocial
issues’, ‘Practical and physical needs’, ‘Information needs’, and ‘Lifestyle changes’ was shown
to have excellent internal consistency and correlation with CLDQ. Since the PIH scale
measures self-management knowledge and behaviours, it is best coupled with SNAC tool to

optimise supportive care in patients with cirrhosis.

iver- ifi -management questionnaire known as ‘self-management behaviour scale’
A liver-specific self g t quest kn ‘self: g t beh 1

was developed by Wang et al, consisting of 24 items in four dimensions, as follows°:
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daily life management (seven items);
dietary management (seven items);

illness-monitoring management (five items);

w0 Dp e

medication management (five items).

Although this tool was validated in 180 patients with predominantly HBV-related cirrhosis, the
dimensionality was not confirmed by CFA. In contrast, the structure of both the original and
revised PIH scales were validated by CFA and BCFA in different patient cohorts.*>>**" Using
the self-management behaviour scale, factors influencing self-management behaviour were
studied in a cohort of cirrhotic patients by Dong et al.*>® Disease severity, depression and lower
self-management efficacy were found to adversely influence self-management behaviours. In
contrast, the study found higher self-management scores in patients with hepatic
decompensation and advanced liver disease. This could be due to the self-management support
that the study patients with decompensated cirrhosis received as a part of CLFP. Although the
scale used by Dong et al.*>® was specific to patients with cirrhosis, the lengthy questionnaire

(20 items) could be a barrier to patient participation.

An RCT from Southern Iran measured the effect of self-management support on self-efficacy
in patients with cirrhosis of the liver.?>® Self-efficacy was measured using the Strategies Used
by People to Promote Health (SUPPH) questionnaire at baseline, soon after the intervention
and 1 month after the intervention. In the intervention group, the total score and some subscales
(stress reduction, decision making and positive attitude) improved significantly both
immediately and 1 month after the intervention, relative to baseline scores. Although this study
reiterated the feasibility of improving self-management efficacy with self-management

training, the SUPPH questionnaire used in the study was not validated in cirrhosis.

The current study adds to the evidence base that the PIH scale is a useful tool to evaluate
effectiveness of self-management support provided by CDM models. The PIH scale can be
used in a comprehensive assessment of self-management behaviour without the need for
multiple questionnaires both as a cross-sectional tool and as a tool to detect changes over a
period of time in response to CDM interventions in patients with cirrhosis. However, there is
no data currently available to support this. A few limitations of this study are acknowledged.
The PIH scale is not a disease-specific tool. While the patients were asked to report the tool

with respect to cirrhosis, it is possible that other concurrent comorbidities could have interfered
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with the assessment. However, the PIH scale was well validated for measuring self-
management across a range of chronic diseases.™®® Therefore, the impact of this is likely to be
minimal. Even though patients with overt hepatic encephalopathy were excluded, this study
cannot exclude the possibility of some study patients with less severe underlying cognitive
dysfunction, such as minimal hepatic encephalopathy, and hence potential confounding related
to this. Finally, the clinical predictive value of the PIH scale in cirrhosis with meaningful
outcomes, such as reduced hospital readmissions, was not addressed in this study. However,
the study provides good pilot data on the potential usefulness of the PIH scale and highlights
the need for further studies in larger prospective cohorts and RCTs with CDM as the

intervention.

5.6 CONCLUSION AND FUTURE DIRECTIONS

In conclusion, the first validation of the PIH scale, a self-management instrument, which was
well studied in other chronic diseases, was described in patients with cirrhosis of the liver. Its
dimensionality and reliability in measuring self-management in cirrhosis were confirmed.
Consistent with the literature in other chronic diseases, provision of self-management support
and disease knowledge, as part of case management within a CDM programme, resulted in
better overall scores when measured by the PIH scale in cirrhosis. Measurement of self-
management behaviours using the PIH scale in cirrhotic patients is likely to facilitate
identification of areas that need improvement and enable subsequent delivery of support in a

customised fashion.

The effect of providing self-management support as a CDM intervention on PIH scores will be
studied in the ongoing multicentre RCT Australian Liver Failure trial (ALFIE). In addition,
periodic measurement at 3, 6, 12 and 18 months during the intervention will test for the
improvement in PIH scores on a longitudinal scale. The predictive value of PIH scores towards
clinically relevant endpoints, such as hospital readmission rate and survival, which is also
planned as a part of the ALFIE trial, will further define the usefulness of the PIH scale in

cirrhosis.
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6.1 SYNOPSIS

Background and aim: Optimal care of patients with cirrhosis of the liver in the setting of
increasing prevalence requires the implementation of innovative models of care (MOCs).
Nurse-led cirrhosis clinic (NLCC) is one such novel model practised for patients with
compensated cirrhosis in the Flinders Medical Centre, Liver unit. The study evaluated the
experiences of patients and the medical staff involved in NLCCs to assist with understanding
the acceptability, strengths, limitations and areas requiring improvement of the model. Cost-

effectiveness of the model in terms of cost minimisation was also assessed.

Methods: A prospective, qualitative analysis of the model was performed using semi-structured
interviews. Participants included eight patients attending NLCCs for at least a year with a past
experience of attending specialists’ clinics, four hepatologists who refer patients and three
specialist nurses (SNs) who run the NLCC. Thematic analysis of the interview transcripts was

performed. A cost-minimisation approach was used to assess the cost-effectiveness.

Results: The study patients expressed satisfaction and a good understanding of the model. They
preferred it to hospital clinics for better accessibility and the unique nurse—patient relationship.
Upskilling and provision of professional care in a holistic manner were important to the SNs.
The hepatologists also expressed confidence and satisfaction, although they acknowledged lack
of complete medical training of SNs. The potential greater availability of hospital clinic time
for sick patients was welcomed. Increased SN staffing, regular discussion forums to promote
their learning and formalisation of the referral process were the suggested improvements. No
adverse experiences were reported by patients or staff. The mean medical costs per patient visit
in the NLCC was significantly lower than hepatologists’ clinics (AUD 59.44 vs. AUD 102.72;
p < 0.001).

Conclusions: The NLCC model for compensated cirrhosis delivered by experienced SNs was
cost effective and well received by patients, hepatologists and SNs without any adverse
experiences. Management of increase in workload with increased number and hours of SNs
and regular forums to provide professional development were some of the suggestions
received. The model should be tested with appropriate training of SNs under close supervision

of hepatologists in other settings before any recommendations for implementation can be made.
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6.2 INTRODUCTION

The increasing health demands of an ageing population with multiple chronic comorbidities is
challenging the traditional models of care (MOCs) in Australia.?® In accordance with patients’
preferences the management of chronic diseases is trending away from hospitals and towards
care in the community.?® Nurse-led clinics (NLCs) are an important part of the modern medical
care delivery chain. Examples of speciality NLCs that care for patients with chronic diseases
includes those for diabetes mellitus, mental health conditions, chronic constipation, eczema,
rheumatoid arthritis, cancer chemotherapy and sexually transmitted diseases.?® Overall, NLCs
are well accepted by patients in view of improved access, satisfaction, affordability and

convenience.?®

In hepatology, the role and efficacy of NLCs are well established in the management of
hepatitis C (HCV).?282 Chronic liver disease (CLD) is an important cause of premature
mortality in the Australian population.* However, there is no evidence for the use of NLCs in
the management of advanced CLD (ACLD) or cirrhosis of the liver. In its natural course,
cirrhosis of the liver remains compensated without any clinical events for a variable period
ranging from 10 to 12 years®® during which time regular monitoring of liver functions and
surveillance (endoscopic and radiological) are required, usually without any need for active
medical intervention. With the prevalence of CLD, estimated to increase to 8 million by 2030
in Australia,* periodic review of these stable patients in addition to caring for sicker
decompensated patients is likely to pose a significant burden on the healthcare system. Nurse-
led cirrhosis clinics (NLCCs) is a model practised at Flinders Medical Centre since 2013,
wherein stable patients with cirrhosis of the liver (Child—Pugh Class A) who require only
monitoring and surveillance are reviewed 6-monthly by specialist nurses (SNs), under remote
supervision of hepatologists. Such clinics have the potential to address the increasing disease

burden of cirrhosis on healthcare workload and costs.

Given the novelty of the model, a qualitative study was performed to obtain insights into both
patients’ and providers’ (hepatologists and SNs) views of these clinics in order to identify their
strengths and potential areas for improvement. In addition, demonstration of cost benefits
associated with these clinics may encourage wider implementation of this MOC. Hence, this
study was conducted to provide a qualitative analysis and assessment of cost-effectiveness of
NLCCs.
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6.3 METHODS

An inductive, descriptive, semi-structured interview study design was chosen for this
prospective qualitative process evaluation of NLCCs. This study was approved by the Southern
Adelaide Clinical Human Research Ethics Committee (HREC/18/SAC/316).

6.3.1 Organisation of NLCCs

The SNs who deliver outpatient care in NLCCs were trained on-the-job for nearly 10 years in
the Liver Unit at Flinders Medical Centre. Funding for liver SN positions was initially sourced
from a hospital avoidance programme within the Southern Adelaide Local Health Network in
2009. Since then, the SNs have been actively involved in the management of cirrhotic patients
under close supervision of hepatologists as part of the Chronic Liver Failure Program (CLFP),
a chronic disease management (CDM) initiative.>'4126 Their role involves case management
for patients discharged from hospital following an admission for cirrhosis decompensation, and
includes post-discharge phone calls, home visits, self-management support with patient and
carer education, patient action plans for complications (ascites and hepatic encephalopathy),
access to day care therapeutic large-volume paracentesis and a rapid access to care pathway for
deteriorating patients. Furthermore, with the experience of observing hepatologists in clinics,

their role subsequently expanded to outpatient management of stable patients. 8!

Since 2013, NLCCs that cater to compensated patients with cirrhosis have been an integral part
of hepatology services at Flinders Medical Centre. Patients are referred to these clinics for
monitoring and surveillance for cirrhosis by SNs after review by hepatologists, in the absence
of any active liver-related medical issues. These NLCCs are co-located with primary health
services near major transport and shopping hubs. Three such clinics are run fortnightly in which
patients are reviewed every 6 months. Any active medical problems detected in these NLCCs
are discussed with the hepatologists. In addition, the SNs provide disease education as well as
evaluation and management of risk factors, such as alcohol and obesity, osteoporosis screening
and vaccination for hepatitis A and B viruses. General practitioners (GPs) and hepatologists
concerned receive regular communications from SNs about these visits, and thus have updated
information on all developments. Any biochemical or clinical deterioration, as evidenced by
symptoms of hepatic decompensation or worsening of Child—Pugh score (which is monitored
biannually), results in referral back to the hepatologist’s clinic. In contrast, there is only one

consultant-run liver clinic (by four consultants) in the hospital every week. NLCCs cater

173



exclusively to stable cirrhotic patients, whereas the hospital consultant clinics must
accommodate all other hepatology referrals including urgent appointments for hepatocellular
carcinoma (HCC), decompensated liver disease and undiagnosed liver function test
abnormalities. Thus, the NLC model enables the management of an expanding list of new and
sick patients by hepatologists without compromising the ongoing care for chronic stable
patients. Since its inception, the number of patients seen in NLCCs has increased from 150 in
the year 2013 to 330 in 2019 as shown in Figure 9.

Figure 9. Trend of patient numbers reviewed in NLCCs over the years.
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6.3.2 Qualitative Exploration

6.3.2.1 Patients’ Experiences

The first arm of the study analysed patients’ experiences in NLCCs. Given the focus of this
qualitative analysis was to obtain a rich understanding of the patients’ experience, rather than
studying large numbers, a sample size of 10 patients was planned.?®® To achieve this, 16
patients were approached. Potential participants were identified from the electronic database
of NLCC in March 2019 with a plan to interview participants in June 2019. Patients were
included if they had at least two NLCC visits before their interview and at least two
hepatologists’ clinic visits prior to NLCC transfer. Non-English-speaking patients, those not
completely transferred for nurse management (that is, alternate reviews with hepatologists),

patients with a current unstable psychiatric diagnosis and/or cognitive impairment were
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excluded. Of the sixteen consecutive eligible patients approached ten patients agreed to
participate. However, only eight patients were interviewed (one cancelled the interview due to
an acute diarrheal illness and the other declined participation later). Their demographic

information is provided in Table 15.

After obtaining written consent, semi-structured interviews were conducted by a final year
medical student, uninvolved in patient care, in a private space within the NLCCs for ease of

attendance by the patients.

Interviews were conducted between July and August 2019. The interviews aimed to obtain a
deep understanding of patients’ experiences in these clinics using a variety of open-ended and
occasional closed-ended questions (Box 6). Patients were prompted to expand on their answers

when their responses were brief.

Box 6. Patient interview guide.

Tell me about your experience of seeing a Liver Nurse for your chronic liver disease.
What are the good things about the nurse clinic?

Anything you don’t like?

Is there anything that would make the service better?

How is the nurse-led clinic different to seeing the Liver Specialist at the hospital?
How have you found the logistics (for example, reminders, parking, waiting time)?
How do the logistics compare to seeing the doctor at FMC?

What do you think about the quality of care at the nurse clinic?

Do you feel confident of receiving appropriate care?

What does the nurse discuss with you at your appointments?

Do you think the care is different or the same as seeing the liver specialist? If different, in what
ways?

What would be your future preference given a choice?

Reasons for this preference?

Is there anything else we haven’t discussed that you’d like to tell me about?
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6.3.2.2 Hepatologists ’ and specialist nurses’ perspectives

The study also explored the views and experiences of hepatologists and SNs involved in these
NLCCs. For this, four hepatologists who organise NLCC referrals and three SNs who deliver
care in NLCC were interviewed in December 2019. Demographics of the staff were as given

in Table 15.

Two medical students conducted these interviews, guided by open-ended interview questions
(Box 7). Written consent was obtained from the participating staff.

Table 15. Patient and staff demographics.

Study group Data
Patients N=8
Age in years (median, IQR) 64 (20)
Male gender, n 6
Duration since diagnosis in years (median, IQR) 5.5 (3.8)
Duration of NLCC attendance in years (median, IQR) 2 (1)
Aetiology of cirrhosis (n)

Alcohol 4

NAFLD 3

HCV 1
Hepatologists N=4
Age in years (median, IQR) 49 (14)
Male gender, n 3
Duration of practice in current role in years (median, IQR) 16 (12)
SNs N=3
Age in years (median, IQR) 46 (12)
Male gender, n 1
Duration of practice in current role in years (median, IQR) 11 (10)

HCV: hepatitis C virus; IQR: inter-quartile range; NAFLD: nonalcoholic fatty liver disease; NLCC:

nurse-led cirrhosis clinic; SNs: specialist nurses.
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Box 7. Medical practice staff interview guide.

FOR THE DOCTORS
Opening question
What is your opinion on nurses looking after stable cirrhotic patients who need monitoring?

Follow-up questions

What are the possible benefits?

Do you think there are any adverse implications? If so, please elaborate.

What is the kind of training required by the nurses to be able to run these clinics?

What are the key issues that need to be discussed by the nurse?

What do you see as the most important aspects of delivering this service to cirrhotic patients?
How can we install system checks?

How can this model be improved?

FOR THE SNs

How do you feel about your role in the nurse clinics for stable cirrhotic patients?

Do you think that you are well equipped with protocols and guidelines to perform your role?
When you run into problems how and from where or from whom do you seek support?
What is the referral pathway when patients become unstable?

How has this role helped you advance in your profession and career?

How are you supported and supervised?

Do you feel confident when you deliver the care?

How can this model of care be improved?

What do you need to improve in doing this job?

What do you see as the most important aspects of delivering this service to cirrhotic patients?

Were there any adverse implications?

6.3.3 Cost-Effectiveness Analysis

Cost minimisation is a unique type of CE evaluation that is undertaken when two types of
treatments with equivalent outcomes are compared. In our case, the two models of care,
namely, hepatologist clinics and the NLCCs, that render similar services were compared with

respect to their cost for the period January to December 2019. This included costs for
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hepatologists’ visits in the public hospital clinic, time spent by nurses in NLCCs, administration

of public hospital clinics and NLCCs, and minor costs, such as car parking fees.

Hepatologists’ costs were calculated based on rates from Power Budgets Labour Template for
all salary positions within South Adelaide Health Network as obtained from the hospital
administration. Nurses’ cost was calculated based on the South Australian Public Health Sector
Enterprise Agreement. The total number of patients seen in NLCCs from January to December
2019 were obtained, and mean patient costs in both models were calculated and compared
using Wilcoxon signed-rank test, IMB SPSS statistics for Windows, version 24. For this
analysis, only the direct medical costs were calculated. Indirect costs, such as loss of wages,
costs of carers and transport costs were not considered. The cost of investigations and

medications were not compared as they would have been equivalent for both the models.

6.3.4 Qualitative Analysis

All interviews lasted between 15 and 30 minutes, were audio-recorded and professionally
transcribed. The de-identified texts were imported into NVivo (a qualitative data analysis
software package by QSR International, Melbourne, Australia) to facilitate coding and data
management. Thematic analysis of the transcripts was guided by the six steps proposed by
Clarke and Braun.'® First, the lead author and a co-author reviewed interview texts and
obtained a comprehensive overview. Provisional open codes were then applied to the texts in
NVivo. The authors discussed, debated and added new codes, while constantly reviewing the
texts. The codes were merged into tentative subthemes and themes. Final labels of subthemes
and themes were subsequently determined. Thematic saturation was noted in the last two
interviews in both sets. The draft themes and subthemes were then reviewed by a senior co-
author, who also reviewed the interview transcripts. The senior author then interrogated and
sought clarification on the codes and themes from the lead author as required, and thus the
investigators reached an agreement on the thematic analysis. These discussions occurred over
a series of face-to-face meetings, thus improving the strength of the analysis. Three
investigators created mind maps to visually guide their discussions during the analysis

process.?!

This enhanced their decisions and parsimonious representation of main overarching themes

and subthemes, and selection of quotes that best represented each theme or subtheme. These
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findings were then presented to the rest of the research team for discussion, with any revisions
made after deliberation and agreement by the research team before the writeup was finalised.

6.4 RESULTS

6.4.1 Profile of the Patients

Eight patients with cirrhosis of the liver participated in the qualitative study. Their clinical and
demographic details are described in Table 15.

6.4.2 Patients’ Perspectives

Four major themes that emerged in the analysis of patients’ experiences include

accessibility;
nurse—patient relationship;
patient satisfaction;
understanding the MOC.

> 0P

The subthemes and pivotal direct quotes to exemplify the themes are provided in Table 16.
The relationship between the themes and subthemes are graphically represented in a mind map
(Figure 10).

6.4.2.1 Accessibility

Easy access to the NLCCs in comparison to the usual specialist-run clinics was the most often

noted and a universally acknowledged theme among the patients.

The clinic ambiance with shorter waiting times, less noise and greater privacy while waiting to
see the nurse were cited as reasons to prefer NLCCs, compared with the large and often
crowded specialist clinic waiting area. Patients also reported being less worried about acquiring
infections and being less anxious concerning the NLCC visits; stating that it supported them in

maintaining their compliance with clinic visits.
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Patients stated that one of the important contributing factors to the improved accessibility of
NLCCs was the approachability of the nurses that resulted in them feeling less anxious about

the clinic visits.

6.4.2.2 Nurse—Patient Relationship

Patients felt that they were experiencing personalised care; they perceived the SN as friendly
and warm, and felt that the SN took the time to convey genuine concern and care; knew them
and their day-to-day disease management and related psychosocial needs better than the
consultants. They described how this approach by SN supported their sense of hope and self-
efficacy to manage their health and strengthened their sense of trust in the care provided and
those who provided it. Many patients felt that these clinics were welcoming, non-judgemental
and non-stigmatising. They were also more able to openly discuss nutrition and other issues
relevant to their care, such as weight maintenance and alcohol, with the SNs, without fear,
shame or embarrassment. The familiarity of seeing the same nurses rather than different doctors
at the hospital clinics was important for many patient participants. They also described and

appreciated nurse-led consultations as less formal and more relaxed.

6.4.2.3 Patient Satisfaction

Almost all the patients were confident that they were receiving a thorough, professional care
from the SNs in NLCCs. Patients also felt that the SNs provided them with more detailed
information about their illness than the doctors. They reported being happy with the way
information was provided in simple terms, better matched to their level of health literacy and
how they could readily apply it to their day-to-day self-management context. Since they were
well informed of the developments in their disease process and periodic developments, they
felt a sense of partnership in their care. This active participation is very vital in the management

of chronic diseases because it fosters compliance in the long term.

6.4.2.4 Understanding the Disease Process and the MOC

One of the surprising themes that emerged was how well these patients understood the natural
history of cirrhosis and the need for NLCCs. They were aware of the need to monitor their
health and conscious of how precious doctors’ time was. They emphasised that hospital clinics

should be reserved for sicker patients, and well-trained nurses could manage stable patients
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under the guidance of doctors. Most of the patients were also aware of the need for radiological

tests and further confirmatory tests. It was encouraging to know that the patients considered

NLCCs as a continuation of their hospital care in a less-intensive way. They did not view it

adversely as being ignored or being offered a suboptimal option. All the eight patients

expressed satisfaction with and a clear desire to continue their NLCC appointments rather than

to change to specialist-run clinics.

Table 16. Important quotes, subthemes and themes of the experiences of patients.

Themes and subthemes

Quotes

Accessibility

Convenience

“That’s about it really. It’s just the time and the distance and

parking.”

Manageable logistics

“I certainly don’t mind coming here. It’s quicker and easier than
going to Flinders.”
“No, parking’s easy (NLCCs). I always get a park just across the

road.”

Better ambiance in the
clinic with less crowd
and low risk of

infections

“Yeah, well I think the biggest bonus is having a liver condition
you always worry about going into hospital and catching

something or getting crook.”

Organisation of the
clinic with shorter

waiting times

“Well, Flinders is a big waiting room with lots of people. Here it’s
usually you can find a nice, quiet spot, do some studying. That’s
the basic difference.”

“The waiting time at Flinders Medical Centre is longer. This

here’s quicker”

Accessible staff

“I never feel like I’'m unwelcome. The one thing I’ve picked up
on is that they know how to say things that give me a positive
frame of mind.”

“I love coming here. The reason being, it’s not the hospital, easy
parking and R (one of the nurses) is very nice and good to get on

with, so I’'m more than happy to keep going this way.”
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Nurse—patient relationship

Personalised care

“Distance, time and they’re friendlier. You feel like a person, not

just a name on a piece of paper.”

Friendly nursing staff

“Extremely caring, understanding, patient-friendly yet
professional and extremely helpful and supportive.”

“The content of the conversation with the liver nurse might be a
little bit more personal or friendly or a bit more social perhaps in
certain aspects, but I will always feel a very genuine sense of care
from them. The specialists can be a bit more direct and

perfunctory.”

Non-judgemental, non-
stigmatising, open

communication

“Being an alcoholic, I didn’t even think it was a disease, but it is
a disease and we talk about the steps I’'m taking and what I’'m
doing about it and it’s very good, it’s very casual, she’s very
supportive and that’s what I like.”

“You’re not getting lectured, so it’s a very good experience, I love

it 2

Relaxed informal

consultations

“So, it is nice to be able to have a chat with people who understand

and who have been there from the start.”

Long-term relationship

“It’s more of a relationship than some clinics and | think because
of the long-term relationship there’s a bit more of an interest and
personal care that goes into it.”

“They change doctors a lot which was frustrating because you

didn’t get a rapport.”

Patient satisfaction

Professional and

holistic care

“I get exactly the same information that I was getting from the
doctors.”

“I think taking a whole broad approach to what the blood tests
entail.”

“They often touch on my weight, weight is an issue for me and
their way of negotiating around that subject is always direct,
positive and well meaning, bit more interest (than doctors) in my

general well-being.”
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“They often talk about what I’'m eating. They ask me questions

and my answers are important to them.”

Confidence

“I’m confident that they know what they’re doing.”

“Excellent, really good, Fantastic.”

Non-inferiority to

doctors’ clinic

“I have always felt that the nurses have been up to date with what
they ask and the things they want to know, and I don’t see that
there would be really any difference in speaking to a doctor.”
“They’re very well informed and I believe that they know what
they’re doing.”

“I mean, obviously it’s got the same outcome sort of thing.”

Self-management
support and a sense of
partnership

“I need to keep an eye on how my liver is going which is why |
have the MRIs.”

“But I know I’'m looking after myself. And, the girls are aware
that I’'m doing the right thing.”

“And, then we get into the initial bloods and ultrasound results
and depending on what those results show, any ideas or ways that
I can help or improve.”

“Sort of run through what I’ve been doing for the last 6 months
and say, you know, could that be a factor or is that a plus or a

negative?”

Information update

“They’ve been really knowledgeable, and they’ve answered most
of my queries and if they can’t they’ve said, ‘Look, leave it with
me and I’ll send you an email once I’ve talked to the doctors back
at Flinders.” ”

“Yeah, they tell me a few things that the normal GP didn’t have

a clue of.”

Understanding the model

of care

Doctor—nurse role

distinction

“If it’s just maintenance and routine follow-up, I'm happy with
the liver nurse, but if it’s to explore and discuss more serious
issues that are coming out through the tests or if my general
wellbeing and so on is not going so well, then | would probably

prefer to see the specialist.”
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“On a personal basis, I think what doctors they’re do is the
organiser and they give instructions to the nurses on how to treat
people like me. So, really the liver nurses reflect the doctor’s

attitude and knowledge.”

Understanding the “I think it’s important because it frees up resources so other
disease process and the | people who have more need than me get to see the doctors,
model of care whereas I’m quite comfortable being monitored and I know that

if something needs to be done that you guys will let me know.”

Figure 10. Mind map of patients’ experiences at NLCCs.
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6.4.3 Medical Care Providers’ Perspectives

Four hepatology consultants who refer patients to NLCCs and three SNs who run these clinics

were interviewed. The three themes that emerged were

1. positive aspects,
2. concerns,

3. suggested areas of improvement.
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The relationship between subthemes and themes are shown in a mind map in Figure 11.
Exemplifying direct salient quotes are described in Table 17.

6.4.3.1 Positive Aspects

Both the doctors and nurses felt that care of stable cirrhotic patients in NLCCs would reduce
waiting times in hepatologist clinics for new and sick patients awaiting consultant
appointments. This would result in doctors being able to prioritise cirrhotic patients with urgent
medical issues. At the same time, the stable patients were not lost to follow-up. Their care was
continued in a less intense but a more holistic way. SNs were happy about being able to spend
more time with patients focussing on issues, such as nutrition, alcohol and obesity, that could
be neglected in a busy hospital hepatology clinic. One of the hepatologists felt that NLCCs had
the potential to reduce emergency liver-related admissions by early detection of complications
during the routine clinic visits. Bone health and surveillance are given a lot of importance in
NLCCs. This was perceived as a major advantage of NLCCs by the hepatologists, as they could
be missed in the busy doctor clinics. It was felt that NLCCs were ideally positioned to

communicate between doctors and patients.

The SNs felt that a 30-minute appointment time helped them develop good rapport with
patients and subsequently impart self-management skills, which was also cited by the doctors
to be a valuable benefit of NLCCs. The easy access, shorter waiting times, convenience in
booking appointments, attendance with shorter commuting times and improved parking in
these NLCCs were also acknowledged. The hepatologists also expressed that NLCCs were

cost-effective MOCs for compensated cirrhosis.

The SN felt that the NLCCs expanded their clinical and communicative skill set. Liaising with
GPs via the NLCCs was also appreciated by the SNs. Likewise, the hepatologists also
appreciated the upskilling of nurses, resulting in almost independent management of stable

patients.
The hepatologists seemed confident and supportive of the thorough care provided, which they

thought was superior to the GP care for cirrhosis. The SNs seemed confident of managing

patients with the provided protocols.
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6.4.3.2 Concerns

The lack of full medical training by SNs and the potential risk of missing crucial medical events
were potential concerns raised by the hepatologists. However, they mentioned that SNs could
be trained with protocols to detect hepatic decompensation. One hepatologist observed it to be
challenging to convince GPs and other hepatologists to accept the safety of this nontraditional
model but believed that this could eventually be achieved via development in the confidence

of the SNs’ skills and their ability to report derangements.

The SNs felt that the role in stable cirrhosis was narrow and was not difficult to handle. Hence,
they had no concerns about lack of formal medical training. However, they reported a risk of
being overworked with the recent increase in patient numbers, which was agreed by the

hepatologists.

The SNs suggested that expansion of their role with more time and personnel might avert the
issue. In addition, the lack of onsite consultant support in the NLCCs was also cited as a
concern by one of the SNs, as only remote supervision is provided. However, uninterrupted

phone access to the on-call hepatologists could mitigate this concern.

6.4.3.3 Suggested Improvements

The SNs insisted that the referral process should be made more formal with clear written
protocols on inclusion and exclusion criteria for review in NLCCs. They expressed ambiguity
about some non-cirrhotic portal hypertension patients referred to them. It was thought that a
more formal process would free up more spaces in consultant clinics. Improved staffing was

suggested to increase the number of patients seen in NLCCs.

Most importantly, SNs felt the need for a regular forum to discuss NLCC patients instead of
the impromptu discussions. Regular case presentations were thought to improve their learning.
Training opportunities for SNs to observe doctors’ clinics was proposed by a hepatologist to

help them fine-tune their clinical skills.

Another potential innovative model that emerged from the study was the suggestion of a phone
clinic alternating with physical clinics for very stable patients that could minimise the workload
for the SNs.
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Table 17. Themes, subthemes and important quotes of the hepatologists’ and SNs’

views.

Themes and
subthemes

Quotes

Positives

Potential reduction in
waiting times for

sicker patients

C: “From our perspective like waiting times in the doctor’s clinic

can be reduced by removing that group of patients from the clinic.”

Enabling focus on
sicker patients

C: “There are benefits to us for those patients to be seen elsewhere

so we can concentrate on the sicker patients.”

SN: “It then frees up clinics here for our consultants to see sicker
patients, new referrals and let that flow happen and it also works
with our funding as well which is about out of hospital activity, so
it has taken people out of the acute sector and seeing them in the
community, so that works with our funding model as chronic liver

disease nurses.”

Patient convenience

(accessibility)

SN: “They don’t have to battle to get a car park, they like being

closer to home.”

C: “They’re going to turn up more if they can get there, if its’ closer

to their home.”

Reduction in waiting
times for stable

patients

SN: “No real waiting time. We can generally slot them in when

they’re next due.”

Holistic and
improved care for

stable patients

C: “The stable patients need sort of surveillance, you know, 6-
monthly ultrasounds, blood tests, endoscopies, vaccinations, bone
densities and the nursing staff are very good at making sure that
happens and doctors are a bit forgetful, we’re busy, we’re rushed.

So, it’s been good for patient care.”

C: “GPs are a bit rushed, too busy to organise all the surveillance

they need.”

C: “From the patient perspective, they get probably a more thorough
review because the nurse can spend longer with them, talk through

other issues, | think they have a lot more time to talk about social
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situation and other things that can impact on liver disease like
alcohol use and things like that, so I think from the patients benefit;

they can have a bit more intensive review.”

C: “They can keep patients from having to come into hospital for

anything but serious deteriorations in their condition.”

SN: “Getting to know the patient and developing that rapport ... that
availability to look outside the square a little bit and get those people
of a bit of a broader care.”

Education of patient
and enabling self-

management

SN: “It’s about just getting the patient to manage themselves and to
know what’s important for them because if they understand it, then
they’ll attend more, and | think our attendance rate is pretty good in

NLCs compared to clinics here at Flinders.”

C: “One of the key roles they have is education of a patient.”

C: “Self-management, really trying to make patients manage
themselves is a goal and | think the beauty of nurses is they generally
have a lot more time and a lot more skills in that area and so that’s

a big advantage.”

Well-coordinated

care

SN: “Having good communication and rapport with the client and
also feeding back to the general practitioner who really has been the

key person for them in managing their general or overall health.”

SN: “We have good protocols, we have good education material,
we’ve got a cirrhosis booklet now which we have developed which

has got those care plans in.”

SN: “We are also well supported by the department here, but if

we’ve got concerns, we know we’ve got the backup if we need it.”

C: “Easy access of nurses to either the patients specific hepatologist

or the duty hepatologist who is on at any given time.”

Professional
development for

nurses

C: “It has also been very good for upskilling the nurses that are

looking after, you know, patients independently for years.”

C: “The role is quite a narrow one and I think we can train them up

to a standard and using protocols.”

SN: “It’s expanded my skillset.”
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SN: “We spent a lot more time in outpatients with the patient and
the consultant, so | guess it was learning as we went, learning what

people look for.”

SN: “It’s given me skills to seek out other opportunities probably

down the track.”

SN: “It’s given me I guess, a little bit more scope to work in that
community environment as well, to liaise with GPs and work

closely with GPs with some of those clients.”

Confidence in nurses’

care

C: “The nurses also are quite protocol driven, so it makes sure that
all the things get done; whereas | think sometimes doctors forget to

order certain tests or do, you know, everything properly.”

C: “They are very thorough, they know exactly what they are
looking for, they are upskilled, so they are very good at looking after
the cirrhotic patients and they know what sort of triggers would need

to be checked with one of us.”

C: “I think our nurses do a great job.”

C: “I think there are very few downsides.”

SN: “The actual delivery and I think the clinical component are

quite satisfactory and very high class.”

SN: “I feel very confident. Those protocols make it easy.”

SN: “There is communication with the GP, so if there are other non-
liver comorbidities or problems that occur outside of our context
that the GPs are aware of who they can contact in an efficient way

to discuss things.”

C: “They can obviously communicate between patients and the

doctors.”

C: “All the correspondence is reviewed by us before it goes out, so
if there is anything that’s a bit of a flag there, you know, if they’re
getting a bit of ascites or anything like that, they let us know.”

Concerns

Lack of full medical

training of nurses

C: “Potentially that without full medical training the nurses might

miss certain signs of things which might not be necessarily liver
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disease, but that are out of the scope of their area, so that could

potentially be something that they miss.”

C: “Obviously the nurses do not have the clinical experience and the
broad clinical experience the doctors do and that has to be
acknowledged, but again, the role is quite a narrow one and I think

we can train them up to a standard and using protocols.”

SN: “I think the role is not that hard which is why the specialists are

referring them.”

SN: “Nurses in general, if this is done and sort of rolled out
everywhere that nurses need to have a formal, proper training course

to do, ... on the job training is definitely something to do.”

Overworked nurses

C: “Here it’s just a matter of, you know, if the nursing staff are
getting overwhelmed, making sure that there are extra resources so

that they can do more clinics.”

C: “We have quite a large number of patients who are going to stay
there for a long time and if we are continuing to refer, they are going
to run out of capacity. So, | think more staffing to give them more

capacity.”

SN: “I think one of the problems is the workload.”

Lack of consultant
support in the clinics

(onsite)

SN: “And, support wise, ... as support in the GP clinics, we don’t

have any, we’re alone.”

Need to gain trust of
patients and doctors/

nontraditional model

C: “I think it’s challenging for, you know, some people because it’s
not a traditional way of care. It does involve some clinical
responsibility to nurses and | think one of the challenges is getting
GPs and some consultants to understand that this is a necessity and
that it’s safe, but it does challenge traditional models of care and
that is one of the adverse things, is trying to manage the push back
from the GPs or consultants who don’t quite understand the problem

and getting them to buy in.”

C: “I think as long as your nursing staff are that you’re comfortable
with them and comfortable with their skills, and that you’re

confident that they will report major derangements, | think there are
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very few downsides. | think that once they gain the trust of patients,
the patients accept them and value them as important as they value

their consultants.”

Improvements

Formalise process

C: “The other thing is making sure that we have an electronic

medical record that is visible to everyone involved in patient care.”

SN: “It’s not written anywhere, and I think perhaps there could be
some more written protocols, we’re getting some patients that don’t
technically fit who we are especially looking after like patients with

non-cirrhotic portal vein thrombosis.”

Potential to increase

clinic capacity

SN: “I think capacity is probably where we could look at

improvement that we could see more patients.”

SN: “Availability and staffing is where we would look.”

Schedule regular

meetings for updates

SN: “Some sort of fairly regular review of cases would be important,
so somebody who is responsible maybe on a weekly basis to discuss

cases, make sure things are going in the right direction.”

Phone follow-ups in
between physical

appointments

SN: “For some really stable patients, phone follow-up could
improve the experience for them, so that we don’t miss on any

follow-ups.”

SN: “Even if it was just, you know, once in every 6 months, so they
could have a face to face and then the next one could be on the phone
in 6 months and if there was any changes obviously they would be
coming back in, but sometimes | think patients are rocking up or
travelling for long distances just to sit for 5 minutes and run through
some results that could perhaps be done over the phone, that sort of

thing just to make it easier for them.”

C: consultant; SN: specialist nurse.
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Figure 11. Mind map of medical care providers’ perspectives of NLCCs.
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6.4.4 Cost-Effectiveness Analysis

Cost minimisation for the most recent year 2019 was calculated based on the number of patients
who visited NLCC from January to December 2019. As these patients would have otherwise
attended hepatologists’ clinics in the hospital, those hypothetical costs were also calculated in

addition to the costs of NLCCs, and comparisons were made between them (Table 18).

192



Table 18. Comparison of NLCC and hepatologists-run hospital clinic costs (mean costs
in AUD).

Costs NLCC Hepatologists’ clinic
Nurse or consultant cost Per 30 minutes: 17.44 Per 20 minutes: 42.27
Car parking cost 0 7

Administrative and 42.00 53.45

management

Mean total cost* 59.44 102.72

p-value calculated by ranked Wilcoxon signed-rank test, IMB SPSS statistics for Windows, version 24.
*p <0.001.

As shown in Table 18, there was significant cost minimisation in NLCCs despite excluding
hidden costs, such as carer costs and loss of wages and productivity. For the 336 patients

reviewed in NLCCs during the year 2019, there was a cost minimisation of AUD 14 542.08.

6.5 DISCUSSION

An NLCC is a novel MOC in the management of compensated cirrhosis. This study provides
an important first ever qualitative analysis of the patients’ and healthcare providers’
experiences in these clinics, thereby helping to identify the model’s strengths and potential
areas of improvement. In addition, the study demonstrated lower overall fixed costs per patient

within the model as compared to the traditional hospital clinics.

Four major themes, namely accessibility, nurse—patient relationship, patient satisfaction and

understanding the model encapsulated patients’ experiences.

Patients consistently reported a preference for the NLCCs compared to the hospital clinics due
to its community location, easier parking and shorter waiting time. It was not surprising that
all the patients unanimously agreed on how easy it was to attend these clinics, without worrying
about driving long distances or parking. This finding is supported by a randomised controlled
trial (RCT) comparing nurse-led primary-care obesity clinics and hospital-based consultant-
led clinics, in which the nurse-led clinics fared better in terms of access and convenience.!’

Proximity to home and accessibility of services were also reported as favourable features of
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drop-in sexual health clinics run by nurses in South West England.®® Shorter waiting times
and hospital stays in a rural emergency clinic manned by nurse practitioner were met with
patient satisfaction.?8? The improved accessibility of NLCCs might improve cirrhotic patients’
compliance with clinic attendance, translating to better compliance with radiological and
endoscopic surveillance, earlier intervention for complications, and improved long-term
disease management. There are reports of adverse experiences, such as longer waiting times,
uncomfortable waiting areas, inconveniences experienced at clinic appointments leading to
poor compliance with clinic appointments, with the organisation of doctors’ clinics.*** Hence,
it is very important that patients appreciate the convenient logistics of the NLCCs which is
likely to foster compliance in the long run.

The style of engagement of the SNs and the time spent providing chronic condition self-
management support appeared to be of importance to the cirrhotic patients treated in the NLCC
model. There is evidence that self-management and self-efficacy are enhanced by effective
communication between patient and care provider.!** The sense of partnership with care
providers reported in NLCC is very vital to the long-term management of cirrhosis. Lack of
health-seeking behaviours and negative attitudes are not uncommon due to self-assumed stigma
in patients with cirrhosis due to alcohol and HCV.?® Instead, patients in NLCCs reported
feeling less stigmatised and more receptive to information on alcohol abstinence and other
aspects of lifestyle, such as diet and body weight. As alcohol and NAFLD are the most frequent
causes of CLD, NLCCs are thus uniquely positioned to contribute towards optimal cirrhosis
management by addressing these aetiological factors.?’* Successful risk factor modification has
been reported in NLCs with different patient populations. For example, reduced substance
abuse and improved health-related quality of life (HRQoL) were described following
attendance in NLCs.?%% Ingram et al. reported adoption of safe sex practices and less risk-
taking in the attendees of nurse-run youth sex clinic.'®® Two visits to a nurse-run respiratory
clinic improved knowledge on chronic obstructive pulmonary disease, quality of life and, most
importantly, decreased smoking significantly in comparison to standard care.®” Nurse-run
primary-care obesity clinics were found to be non-inferior to specialist-run hospital clinics in

achieving reduction in body mass index, compliance with treatment and quality of life.*"°

Patient satisfaction as expressed by our patients on receiving a thorough professional care in
the NLCCs is consistent with other studies.?® NLCs have met national standards in healthcare

effectiveness quality indicators and improved healthcare access to under-privileged patients.?84
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It was not surprising that all the patients in the study preferred being followed up in NLCCs.
This is similar to the perceptions of patients served by Emergency Nurse Practitioners in the
United Kingdom who preferred to attend the nurse-run emergency services.?®? Unlike the
reports of ‘feeling exposed’, ‘being controlled” and ‘feeling disappointed’ noted by Edwall
et al. and Nymberg in diabetic clinics and lifestyle clinics, respectively, no negative feedback
was reported with the NLCC model.28286

From the analysis of healthcare providers’ experiences, it was evident that potential shorter
waiting times for new patients and continuous care of stable patients as achieved by the NLCC
model were important. A more thorough and well-rounded approach by nurses with focus on
radiological surveillance, education and self-management was appreciated by the doctors and
the patients alike. The hepatologists saw SNs as complimenting the complex cirrhosis care and,
hence, there was mutual respect for each other’s role which contrasted with the traditional
expectation of roles. There was a clear message from the study that a team care model delivered
by SNs with remote supervision from specialists rather than a complete reliance on specialists

is the way forward.

A pragmatic RCT study design to explore the effect of NLCs on physical and mental HRQoL
was reported by Hjorth et al.}’® In this study the authors aimed to compare an organised nurse-
led intervention in the form of clinic visits in addition to medical clinic visits with only medical

clinic visits. The interventional visits varied according to the disease severity as follows:

e compensated cirrhosis — 12-monthly;
e current decompensation — twice a month;

e previous decompensation — every 3 months.

The primary outcome will be measured using RAND-36 at 0, 12, 24 months of enrolment. The
study results will be available after its completion in 2020. Unlike our study, where patients
with compensated cirrhosis of the liver were exclusively looked after by nurses, in this study

nurse clinic was planned as an adjunct to the doctors’ clinic.

The innovative NLCC model appears to be a good example of patient-centred interprofessional

collaborative care.?®” Collaborative care is an increasingly recognised concept in the
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management of complex patients where preventive, educational and healthcare needs are met
by an interdisciplinary team of professionals. The common goal is improved outcomes for
patients and collaborative practice thrives on respectful communication and coordination that
was evident in the NLCC from the interviews. Cirrhosis of the liver, with its complex medical
needs, appears to be an ideal choice for the employment of interdisciplinary collaborative

practices.

A Cochrane Database Systematic Review commented on the effect of interventions that
involved interprofessional collaboration between healthcare and social workers on three
important outcomes: patient health, the model and behaviour.?® Nine RCTs varying across
different settings from primary to tertiary care reviewed different interventions, such as action
plans, meetings, rounds and checklists between professionals. Morbidity or mortality outcomes
were not discussed in any of the studies. The lack of convincing evidence in favour of
interprofessional collaboration in this review could have been due to insufficient follow-up,
shorter times for the intervention to be effective (described as acclimatisation periods) and lack
of hard clinical endpoints. On the contrary, the NLCC model was analysed after an

acclimatisation period of 6 years and was received with an overall positive feedback.

Although lack of medical training of nurses was mentioned as a downside of NLCCs, it was
not considered unsafe. With their long association with the liver unit, the SNs were trained on
the job with clear instructions and protocols to identify complications of advanced liver disease.
Moreover, at each NLCC visit, the SNs evaluated patients from the point of view of cirrhosis
decompensation with clinical symptoms, signs, blood tests and radiology, which should capture
any hepatic worsening. The patients continued to see their GPs for other ailments and

comorbidities which ensured ongoing medical care.

The study served its purpose of being a quality improvement initiative by providing suggestions
for improvements of NLCC, such as regular SN meetings with hepatologists as opportunities
for learning and extra personnel to cope with the increasing capacity of the clinics. The study
also provided a new idea in the form of phone clinics for stable patients, which can be explored

in the future.

As expected, NLCCs were also found to be cost saving from the healthcare providers’

perspective. Moreover, from the patients’ perspective, lack of parking costs, avoiding loss of
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wages and carer costs were some of the other advantages. There have been very few studies on
the cost-effectiveness of NLCs. Bicki et al. reported that a nurse-run free clinic in a low-income
neighbourhood saved an estimated USD 1.28 million healthcare costs in emergency room visits
by attending to 256 patients in 5 months.*®® However, Harrison et al. did not report any
significant differences in resource utilisation between home and nurse clinic management of
chronic ulcers.r”® However, unlike our study, costs were not comparted between hospital clinics

and nurse clinics.

Patients with varying lengths of engagement with services for their liver care were interviewed
only at one time-point in the study. Therefore, the study results cannot be generalised to all
cirrhotic patients, or to other clinics and settings. Only a small sample of eight patients and
seven staff were interviewed. However, qualitative analysis is meant to provide a deeper
understanding, and achieving thematic saturation abrogated this problem. The NLCC model
was delivered by SNs with considerable experience in cirrhosis management, and hence the
study findings might therefore depend on this level of nursing experience. Crucial clinical
outcomes, such as liver-related emergency hospitalisations, were not measured. Nevertheless,
a recent Cochrane Review clarified that as yet no randomised trials of interprofessional
collaboration interventions have demonstrated reductions in morbidity or mortality of the
diseases, and their focus has been exclusively on the process delivery.?® Hence, the effects of
NLCC with clinical outcomes as endpoints could be planned as a further study. A limitation in
the CEA was the calculation of only direct medical costs, excluding indirect costs, such as loss

of wages, carer’s cost, transport and parking costs.

The study had several strengths. It evaluated a well-established model after an acclimatisation
period of 6 years, and the results are highly translational given its community setting. It also
provides strong evidence for policy-makers that this MOC can be successfully implemented at

a lower cost and is positively received by both patients and clinical staff.

A final strength of the study is the robust analytical methodology used, with two separate
coders and subsequent review by an experienced investigator before finalising the themes. In-
depth interviews of patients, SNs and hepatologists ensured that all aspects of care were

considered.
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6.6 CONCLUSION AND FUTURE DIRECTIONS

In conclusion, the NLCC model, delivered by experienced SNs, under remote supervision of
hepatologists, yielded a positive feedback in the management of stable well-compensated
cirrhosis, when reviewed from a qualitative and health economic perspective. It was well
accepted and preferred by patients and the medical staff alike. This cost-effective model thus
has the potential to meet growing health demands stemming from the increasing prevalence of
cirrhosis of the liver. Future research requires replication of the model in larger settings and
different areas, including regional areas, with appropriate nurse training and close supervision.
Use of mixed methodology in the evaluation of this MOC, with measurement of clinical
outcomes, such as saved hospital admissions, compliance with clinic appointments, adherence
to radiological and endoscopic with surveillance and survival, in addition to patients’

perspectives, will further enhance its role in the management of cirrhosis.
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7. HEPATITIS C VIRUS INFECTION IN AUSTRALIAN
PSYCHIATRIC INPATIENTS: A MICRO-ELIMINATION
MODEL OF SCREENING AND TREATMENT

A major part of this chapter was published in the Journal of Viral Hepatitis, and the publication

details are as follows:
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seroprevalence, risk factors and treatment experience.
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7.1 SYNOPSIS

Background and aim: HCV infection is a common cause of chronic liver disease and
hepatocellular carcinoma managed with liver transplantation in Australia. Screening and
treatment for hepatitis C virus (HCV) infection were not prioritised in psychiatric patients until
recently, due to adverse neuropsychiatric effects of interferon therapy, despite reports of high
prevalence. However, with the safe new antiviral drugs HCV eradication is a reality in these
patients. The aim of this study was to evaluate HCV seroprevalence, risk factors and a

multidisciplinary treatment model in an Australian cohort.

Methods: This prospective multicentre cohort study involved patients admitted to four inpatient
psychiatric units, from December 2016 to December 2017 in metropolitan Adelaide. After pre-
test counselling, consent and HCV testing, patients reported information on risk factors
obtained.

Results: Two hundred and sixty patients (70% male) with a median age 44 years (IQR 24) were
studied. HCV seroprevalence was 10.8% (28/260) with 95% confidence interval (95% CI) 7—
15. Independent predictors of HCV positivity were

e injection drug use (OR = 44.05; 95% CI, 7.9-245.5; p < 0.001);
e exposure to custodial stay (OR = 7.34; 95% ClI, 1.6-33.9; p = 0.011);
e age (OR=1.09; 95% ClI, 1.02-1.16; p = 0.011).

Of the 28 HCV antibody positive patients, 16 proved RNA positive. Eight of the sixteen HCV
RNA-positive patients were treated. Hepatitis nurses liaised with community mental health
teams for treatment initiation and follow-up under supervision of hepatologists. Seven patients
achieved sustained viral response and one achieved end of treatment response. The remaining

eight patients were difficult to engage with.

Conclusions: HCV prevalence was high in the study cohort of psychiatric inpatients. Although
treatment uptake was achieved only in 50% patients, it was successfully completed by all of
these patients as a result of a multidisciplinary model of care. These findings highlight the need
to integrate HCV screening and linkage to treatment within psychiatry practice. The feasibility
of achieving viral eradication with a sustainable multidisciplinary model was showcased in this

study.
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7.2 INTRODUCTION

Research worldwide has revealed that patients with significant mental illness are more
susceptible to infection with bloodborne viruses, such as hepatitis B and C viruses (HBV and
HCV, respectively) and human immunodeficiency virus (HIV).21224 This is due to the frequent
prevalence of risk factors, such as injection drug use (IDU), high-risk sexual behaviour, sexual
exploitation, social isolation and lower socioeconomic status. Despite higher prevalence, this
population appears to be under-served with reported low rates of screening,?!” and there is poor
knowledge of HCV infection and treatment methods within the mental health workforce.?!8
Until the recent availability of direct-acting antivirals (DAAS), these patients were frequently

a difficult-to-treat group due to the neuropsychiatric side effects of interferon therapy.

HCV infection is a common cause of chronic liver disease necessitating liver transplantation
in Western countries. In view of the asymptomatic nature of the infection, less than 15% of
chronically infected patients are aware of their infective status.*®°° HCV eradication that can
now be easily achieved with DAA drugs is curative and associated with reductions in both
overall mortality and complications due to cirrhosis.?? In addition, it has also been associated
with improved quality of life and physical and social functioning.®® The economic benefits of
treating all HCV-positive patients, irrespective of the disease stage, have also been confirmed
by multiple modelling studies.**?%° Thus, the benefit of HCV treatment extends beyond the
medical frontier into psychosocial and economic dimensions, which is very relevant to
psychiatric patients. Moreover, screening and treatment of HCV assume specific importance
in these patients, as it reduces the further spread of infection, especially among patients who

continue the high-risk behaviour.

Australia is leading the world in HCV eradication with its unrestricted access to DAA therapy.
To maintain good early progress in Australia it is important to identify previously neglected
opportunities for treatment, by screening high-risk but marginalised populations such as
patients with mental illness. With contraindications to prior interferon-based anti-HCV
therapy, psychiatric patients have been a marginalised group with no incentive for proactive
screening. Moreover, there are no well-conducted epidemiological studies estimating the
burden of this now easily treatable infection among this population in Australia. The need to
understand the magnitude of HCV infection in this under-served population and to explore

models of care in treatment are crucial. Hence, the aim of this study was to perform a large
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sero-survey of an Australian psychiatric inpatient population to determine the prevalence of
HCYV infection and its risk factors. A further aim was to describe the successful models used to
treat HCV in this group.

7.3 METHODS

7.3.1 Study Design

This multicentre prospective observational period prevalence study was conducted over 12
months (December 2016 to December 2017), at four inpatient psychiatric units:

a metropolitan unit,
an outer suburban unit,

a war veterans’ unit,

el A

a unit dedicated to rural and remote area patients.

Due to administrative reasons, in centres 2 and 3 the study was discontinued during the 7th and
8th months, respectively. All patients admitted to participating psychiatric units during the
study period were the potential study population and could be invited to participate after the
treating psychiatry team ascertained the capability of the patient to consent for the study. Thus,
patients who had the capacity and provided informed consent were included in the study. The
study participants had blood drawn for HCV antibody after pre-test counselling and were asked
to complete a questionnaire on possible risk factors (current or past injection drug use (IDU),
exposure to custodial settings, prior or current sex work, tattoos or body piercing, blood
transfusion or organ transplant before 1990, sexual partners of HCV-infected person, migrants
from high-prevalence regions, Aboriginal Australians or Torres Strait Islanders, children born
to HCV-positive mothers and occupational exposure). Reflex testing process was used when
HCV serology was positive and HCV RNA testing was performed.®® HCV RNA-positive
patients were contacted by specialist hepatitis nurses, and treatment initiation was attempted
through community and hospital clinics. HCV-negative patients and their general practitioners
were informed of their status with advice on HCV prevention. For all patients, the
socioeconomic index for areas (SEIFA) score of relative advantage and disadvantage was

obtained from the Australian Bureau of Statistics (ABS) website using residential post codes.
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7.3.2 Sample Size Calculation

Justification of sample size was as follows: assuming a prevalence of 10%, target width 0.06,
actual width 0.06, proportion 0.100, and 95% confidence interval (95% CI) with lower limit
0.073 and upper limit 0.133 (if p = 0.05), the sample size was calculated to be 417. Since
recruitment was lower than anticipated at the end of 12 months, a decision was made to
conclude the study at that time. New sample size was calculated to be 254, assuming a
prevalence of 12%, target width 0.08, actual width 0.08, proportion 0.120, and 95% CI with
lower limit 0.08 and upper limit 0.160 (if p = 0.05).

7.3.3 Statistical Methods

Descriptive statistics were used for proportions to estimate HCV prevalence with 95% CI. IBM
SPSS Statistics for Windows, version 23 (IBM Corp, Armonk, NY, USA) was used for
statistical analysis. For the univariate analysis, independent t-tests and one-way ANOVA
(analysis of variance) test were used to compare continuous variables; chi-squared (y?) tests of
independence were used to compare categorical variables. The CI for proportions and
comparison between sample proportions for psychiatric diagnoses between groups were
performed using Sergeant, ESG, 2018, Epitools Epidemiological Calculators, Ausvet
(http://epitools.ausvet.com.au). Variables found significant (p < 0.05) on univariate analysis,
age and gender were included in a multivariate binomial logistic regression model to look for

independent risk factors for HCV seropositivity.

The study was approved by the Southern Adelaide Clinical Human Research Ethics Committee
(OFR #291.16 — HREC/16/SAC/232).

7.4 RESULTS

7.4.1 Patient Characteristics

Of the 1949 patients admitted to the mental health wards of the four units, 272 patients
participated in the study.

Of the 272 patients consented to the study 12 were excluded as a blood sample could not be

obtained. Fear of needles and anxiety about blood tests were the reasons cited in some patients.
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Thus, the study population consisted of 260 patients. Their demographic characteristics, risk

factors for HCV and psychiatric diagnoses are described in Table 19.

Table 19. Demographic profile, HCV risk factors and psychiatric diagnosis of the study

cohort.

Demographic characteristics(n=260)

Age in years, mean (SD) 44 (14)
Male, n (%) 182 (70)
Aboriginal ethnicity, n (%) 20 (8)
SEIFA score, mean (SD) 959 (73)
Risk factors

Intravenous drug use, n (%) 74 (28)
Custodial stay, n (%) 54 (21)
Tattooing, n (%) 158 (61)
Sexual partners with HCV, n (%) 27 (10)
Children born to HCV-positive mothers, n (%) 17 (3)
Blood transfusion, n (%) 27 (10)
Migrants from high-prevalence areas, n (%) 22 (9)
Occupational exposure, n (%) 55 (21)
Primary psychiatric diagnosis

Adjustment disorder, n (%) 7 (3)
Anxiety disorder, n (%) 27 (10)
Bipolar disorder, n (%) 27 (10)
Major depression, n (%) 67 (26)
Personality disorder, n (%) 8 (3)
Psychoactive substance use disorder, n (%) 21 (8)
Schizophrenia, n (%) 50 (19)
Others including PTSD, n (%) 53 (20)

HCV: hepatitis C virus; PTSD: post-traumatic stress disorder; SEIFA score: socioeconomic index for

areas score.
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Refusal to participate in the study was documented in 101 patients and reasons included
patients’ apprehension that participation would increase stress, strong feeling that they were
unlikely to have HCV infection, lack of interest in completing questionnaires and more

commonly the fear of undergoing a blood test.

7.4.2 HCV Seroprevalence and RNA Prevalence

Twenty-eight patients (10.8%; 95% CI, 7-15%) were HCV antibody positive. All these patients
were cross-checked with the registry held by the National Notifiable Diseases Surveillance
System (NNDSS). All had already been notified to this registry, and thus none were newly

diagnosed.

Of these seropositive patients, 16 were HCV RNA positive, taking the HCV viraemic

prevalence to 6.2%.

RNA-negative patients were reviewed, and clearance was attributed to successful prior
treatment in five patients (two due to prior interferon therapy and three due to recent DAA
therapy) and spontaneous clearance in seven patients, consistent with the natural history of the

infection.

7.4.3 Analysis of Factors Associated with HCV Seropositivity

The demographic characteristics, HCV risk factors and primary psychiatric diagnoses were
compared between HCV-positive and HCV-negative patients (Table 20). The socioeconomic
status as assessed by the SEIFA score was not different between the two patient groups.
Aboriginal ethnicity was the only significantly different demographic characteristic on
univariate analysis. 50% of the study cohort reported more than one risk factor for HCV
infection, 30% reported at least one risk factor and only 20% did not have any risk factor.
Comparison of primary psychiatry diagnosis revealed a significantly higher proportion of
persons with schizophrenia to be HCV positive in univariate analysis, but in multivariate

analysis, it was not a significant predictive factor of HCV seropositive status.

Variables that were independently associated with HCV seropositive status on multivariate

analysis were as follows:
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e IDU (OR =44.05; 95% ClI, 7.9-245.5; p < 0.001),
e exposure to custodial stay (OR = 7.34; 95% ClI, 1.6-33.9; p = 0.011),
e age (OR =1.09; 95% CI, 1.02-1.16; p = 0.011).

7.4.4 Treatment Model

Of the 16 HCV RNA-positive patients, eight were initiated on DAAS: two in the hospital setting
(tertiary-care centre and liver clinic), four by hepatitis nurses in community care settings and
two by doctors in a rural clinic setting.

Initially, all patients were offered liver clinic appointments as per traditional model of care, but
none of the patients attended. Subsequently, specialist hepatitis nurses coordinated care and
made phone contact with both patients and mental health case workers and organised for them
to attend community hepatitis nurse-run liver clinics. Thus, specialised hepatitis nurses played
a central role in care coordination and follow-up of nonattending patients. They liaised with
multiple teams including inpatient psychiatry teams, community mental health teams
(including clozapine clinic coordinators), community pharmacists and primary-care
physicians. Involvement of community pharmacists, who assisted in providing medication
packs, was a crucial step that promoted adherence. Liaison with clozapine clinic nurse
coordinators, who were involved with close monitoring of patients on antipsychotics, was

another successful approach that assisted treatment initiation in some patients.

There were no adverse effects or worsening of underlying psychiatric illness reported in any of
the patients during the DAA treatment period. Among the eight patients who commenced
treatment, seven achieved a sustained virological response (SVR) and one patient achieved end

of treatment response but was lost to follow-up.

However, despite multiple attempts, the remaining eight viraemic patients could not be
engaged in treatment, highlighting the significant barriers and challenges that remain
associated with treatment uptake of well-tolerated and highly effective DAA therapy. Reasons
for lack of engagement were predominantly due to their unstable psychiatric comorbidity and
lack of contact with mental health case workers or general practitioners. Hence, DAA therapy

could not be initiated in these patients.
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Table 20. Comparison of demographic characteristics, HCV risk factors and psychiatric

diagnosis between HCV-positive and HCV-negative patients.

Factors HCV HCV Univariate | Multivariate
positive | negative | analysis analysis
(n=28) | (n=232) | (p-value*) | OR (95% CI),

p-value

Demographic characteristics

Age in years, mean (SD) 44 (13) |44 (10) 0.95 1.09 (1.02-1.16),
p =0.010

Male, n (%) 18 (64) | 163 (70) |0.53 NS

Aboriginal ethnicity, n (%) 6 (22) 14 (6) 0.01 NS

SEIFA score, mean (SD) 964 (86) | 959 (73) 0.95 -

Risk factors

IDU, n (%) 22 (85) |52 (23) <0.001 44.05 (7.9-
245.5),
p =<0.001

Custodial stay, n (%) 15 (58) | 37 (16) <0.001 7.34 (1.6-33.9),
p=0.011

Tattooing, n (%) 19 (73) | 139 (60) |0.004 NS

Sexual partners with HCV, n 5 (20) 22 (9.5) 0.005 NS

(%)

Children born to HCV-positive | 1 (3.8) 16 (6.9) 0.01 NS

mothers, n (%)

Blood transfusion, n (%) 2 (7.7) 25(10.8) |0.011 NS

Migrants from high-prevalence | 1 (3.8) 21 (9.1) 0.008 NS

areas, n (%)

Occupational exposure, n (%) 4 (15) 51 (22) 0.316 NS

Primary psychiatric diagnosis

Adjustment disorder, n (%) 0 7(3) 0.325 —

Anxiety disorder, n (%) 13 26 (11) 0.18 —

Bipolar disorder, n (%) 3(10) 24 (10) 1 —

Major depression, n (%) 5(18) 62 (27) 0.32 —
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Personality disorder, n (%) 1(3) 7 (3) 1 —

Psychoactive substance use 4 (14) 17 (7) 0.19 -
disorder including alcohol, n (%)
Schizophrenia, n (%) 10 (36) |40 (17) 0.01 NS

Others including PTSD, n (%) 4 (14) 49 (20) 0.44 -

ClI; confidence interval; HCV: hepatitis C virus; IDU: intravenous drug use; NS: not significant; OR:
odds ratio; PTSD: post-traumatic stress disorder; SEIFA: socioeconomic index for areas.

Independent t-tests and ¥ tests of independence were used to calculate p-values.

7.4.5 Comparisons among Study Centres

As the study included patients from four different psychiatry units, HCV prevalence, risk
factors for HCV and demographic characteristics were compared between these sites (Table
21). There was significant diversity among the four sites as evident from the differences in age,
gender and significant risk factors for HCV. Although HCV prevalence was not statistically
different across the four sites, the war veterans’ unit, with an older population, had lower

prevalence of HCV and the associated risk factors.

7.4.6 Study Participation Rate and Exploration for Bias

Of the 1949 patients admitted to the mental health wards of the four units, only 260 (13.4%)
patients participated in the study. Reasons for this low participation rate were unclear, but in
most cases was related to difficulties of junior medical staff prioritising the study over day-to-

day clinical commitments on busy wards.

o refusal to participate in the study was documented in 101 patients and reasons included
patients’ apprehension that participation would increase stress,

e strong feeling that they were unlikely to have HCV infection,

e lack of interest in completing questionnaires,

o fear of undergoing a blood test.
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Table 21. Comparison of demographic characteristics, HCV prevalence and significant
risk factors among the four participating centres.

Factors Metropolitan | Outer Rural and War p-value*

unit suburban | remote unit | veterans’

(n=103) unit (n=31) unit

(n = 55) (n=71)

Age in years, 41 (12) 42 (12) 37 (11) 53 (15) <0.001
mean (SD)
Gender, male, n | 74 (72) 27 (49) 17 (55) 63 (89) <0.001
(%)
Aboriginal 7(7) 3(6) 7 (22) 3(4) <0.001
ethnicity, n (%)
HCV positivity, | 15 (15) 6 (11) 5 (16) 2 (3) 0.067
n (%)
IDU, n (%) 42 (42) 15 (27) 12 (39) 5(7) <0.001
Exposure to 29 (29) 7 (13) 10 (33) 6 (9) 0.010
custodial stay, n
(%)
Schizophrenia, n | 33 (32) 11 (20) 5 (16) 1(1) <0.001
(%)

HCV: hepatitis C virus; IDU: injection drug use.

*p-value calculated using one-way ANOVA test and ’-tests of independence.

To explore for bias in the study cohort due to the low recruitment, comparison of age, gender
and psychiatric diagnosis was made between participating and nonparticipating patients during
the study period (Table 22). Comparison in socioeconomic status was made between an age
and sex-matched cohort of 260 patients randomly selected from the entire admitted cohort
against the study cohort. Although statistically significant differences were detected for age
and gender, these were unlikely to be clinically significant. Most importantly, the two groups

were well matched for socioeconomic status measured by SEIFA score. Diagnostic groups
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traditionally associated with high risk for HCV (for example, schizophrenia and psychoactive
substance abuse including alcohol misuse) were equally distributed in both the groups.

Table 22. Comparison between study participants and nonparticipants admitted in
psychiatry wards.

Comparison parameters Study cohort | Admitted cohort | p-value*
(n = 260) (n=1677)
Age in years, mean (SD) 44 (14) 40 (13) <0.001
Gender, men (%) 70 59 <0.001
SEIFA score, mean (SD) 959 (73) 963 (65) 0.5
Psychoactive substance abuse (%) | 8 10 0.311
Schizophrenia (%) 19 20 0.078
Major depression (%) 26 14 <0.001
Personality disorder (%) 3 8 0.004
Bipolar disorder (%) 10 10 0.354
Anxiety disorder (%) 10 2 <0.001
Adjustment disorder (%) 3 11 <0.001
Post-traumatic stress disorder (%) 10 3 <0.001

SEIFA: socioeconomic index for areas; compared between 260 age-matched and sex-matched random
controls from the admitted cohort and the study cohort.
*p-values calculated using independent t-tests and Epitools Epidemiological Calculators, Ausvet

(http://epitools.ausvet.com.au).

7.5 DISCUSSION

The main finding of this study was a high HCV antibody prevalence (10.8%) among a cohort
of psychiatric inpatients. This is substantially higher than the prevalence of HCV in the
Australian community, estimated at 1.2—1.8%.1% This is the largest and only multicentre study
performed to date in an Australian setting. Results from two smaller, single-centre Australian
studies in this population have suggested variable HCV seroprevalence, with estimates ranging
from 3.2% to 19%.%132%5 The study findings are consistent with seroprevalence surveys from
other developed countries, which have estimated a pooled seroprevalence up to 17.4%, as

reported in a recent meta-analysis.?**
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The reasons for this high prevalence relate to the frequent coexistence of multiple risk factors
for HCV in this population including IDU, incarceration and other high-risk behaviours. The
only surprising report of a HCV prevalence lower than the general population came from a
Turkish study investigating 5227 mental health patients.?® This was likely to be related to the
exclusion of patients being treated for drug addiction in this study. However, another study by
the same authors disclosed a high prevalence of HCV when it was assessed in an addiction

treatment centre.??°

The importance of this study relates to its definition of local HCV epidemiology in Australian
psychiatric inpatients and the identification of this population as high risk. Indeed, the study
demonstrates that only nine patients needed to be screened in this population to detect one
HCV-positive patient. Recent European Association for the Study of the Liver (EASL)
Guidelines have recommended screening for HCV in areas of intermediate prevalence (2—
5%).1% This data, therefore, provide the best available local evidence that the psychiatric
inpatients represent a high-prevalence population of HCV and should be screened for this

infection as a standard of care.

Therefore, there is a need to both educate and support the mental health workforce to embed
HCV screening into routine patient care. Although data on cost-effectiveness of such a
screening strategy was beyond the scope of this study, it is likely that screening and treatment
of HCV infection would be beneficial, as supported by the cost-effectiveness of a one-time
screening of all adults over 18 years of age in the United States.??! In addition, cure serves as
prevention of spread of infection by abolishing infectivity, thus supporting screening in this

patient cohort.

This study did not reveal a high rate of undiagnosed infection, with all infections previously
notified to the nationwide communicable diseases registry. It is possible that a larger study
would have identified more cases, as a quarter of Australian HCV infections are estimated to
be undiagnosed.?'® Of concern, however, was that despite notification, only 5 of the 21 patients
with replicative virus were treated before the study. In the remaining 16 RNA-positive patients
with notified infection, there was no evidence of any treatment plan. The lack of linkage among
diagnosis and treatment demonstrates the multiple barriers confronting the treatment of HCV
in patients with psychiatric illness. One such barrier is the inability to initiate antiviral treatment

as inpatients due to the nonavailability of PBS funding in this scenario.
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In addition to benefitting patients with a longer inpatient stay, patients at risk of poor
engagement may be more likely to receive treatment, if the treatment could be initiated during

inpatient admission.

In avoiding coercion to participate in the screening and by giving utmost importance to cultural
sensitivity and confidentiality, the study adhered to the WHO recommendations on screening
for HCV.® Immediate follow-up of results with confirmatory test and linkage to treatment
were also some of the salient aspects of this study that were done in accordance with WHO
recommendations that targeted screening for HCV should be accompanied by strategies for
treatment to be clinically meaningful.

The inpatient admission offers a valuable screening opportunity for these patients, all of whom
will have routine blood drawn as part of the admission process. It is possible that future
strategies, using an ‘opt out’ screening model combined with rapid diagnostic tests on saliva

or finger-prick blood could enhance the uptake and tolerability of screening in this population.

While this study focussed on inpatients, screening of outpatient populations at clinics
monitoring toxicity of antipsychotic medications is another potential target that should be
investigated in future studies. Indeed, patients in this setting may be less acutely unwell and

more amenable to HCV screening and treatment.

The study also explored the problem of linking screening to care, in accordance with WHO
recommendations that targeted screening for HCV should be accompanied by strategies for
treatment to be clinically meaningful. All HCV RNA-positive patients were initially offered
traditional care pathways with specialist follow-up at hospital clinics, with no patients
attending. Subsequently, specialist hepatitis nurses played a central role in care coordination
and follow-up of these nonattending patients. A report of a successful model detailing
integration of HCV treatment with that of schizophrenia treatment by a community psychiatrist,
with remote supervision by a hepatologist, has been described in the literature.?®® Successful
screening and treatment uptake in psychiatric patients will involve a new and significant role

for psychiatrists and their teams.?*®

This study is an attempt at micro-elimination of HCV in a marginalised group of psychiatric

patients. As described by Lazarus et al., micro-elimination involves delivery of screening and
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treatment of HCV to a focus group.2°* Some developed countries, such as the United Kingdom
and the United States, practised micro-elimination by targeting patients with advanced liver
disease due to HCV. Ireland achieved micro-elimination in patients with haemophilia infected
with HCV via transfusion of infected blood products.?®2 It is simpler to strategise case finding
in smaller target groups by focussing on screening uptake and effective linkage to care.

Improving DAA access to a patient population, thus far excluded from the HCV treatment
pathways due to inherent contraindications to interferons, qualifies as a successful plan at a
micro-elimination strategy. Thus, a guideline has been provided for similar attempts at other
mental health services in liaison with hepatology services.

The major limitation of the study was the relatively low recruitment (13% of the admitted
patients) achieved during the study period, and inclusion of only inpatients. Lack of outpatient
psychiatry clinics in public hospitals, and the labour-intensive process of pre-test counselling
and consent mandated by the local ethics committee, precluded inclusion of psychiatric
outpatients in the study. This limitation of convenience sampling was addressed by comparing
the participating and nonparticipating groups for important characteristics including age,

gender, psychiatric diagnosis and socioeconomic status.

This analysis did not reveal any clinically significant differences between the groups that would
suggest bias, either positive (overestimation) or negative (underestimation), which provides
greater confidence in the study results. In addition, the consistency of the seroprevalence rates
between patients recruited from the three non-veterans sites adds further confidence to the
prevalence estimate. The suboptimal recruitment rate reflects the difficulties of conducting
real-world studies in this population. The ethics approval mandated a significant time burden
on busy junior psychiatrists who were required to perform an elaborate consent process. It is
likely that this process contributed to low uptake of the study across sites and some refusal in
inpatients who were approached by these staff. This problem could be overcome in future
studies with funding of dedicated trial coordinators at each site, with responsibilities for patient

recruitment.

Despite this limitation the study had a number of strengths. It represents a large and
methodologically robust sero-survey of HCV in an Australian psychiatric population and links

screening to treatment. The large study sample size, the multicentre nature of the study and a
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careful comparison of participating and nonparticipating patients increase confidence in the
key finding surrounding the high prevalence of HCV in this group. A ‘reflex testing’ strategy
was adopted in the study.

When the initial serum sample was found to be positive for HCV antibody, RNA testing was
done in the same sample without a second phlebotomy. This has prevented the loss of

confirmatory testing in up to 50% as reported by other investigators.?®

The study was conducted along the strategic directions proposed in the WHO Global Health
Sector Strategy on Viral Hepatitis.?*! Examples of this included identification of a focus group
(screening psychiatric patients), planning and delivery of a high-impact intervention as a part
of the health care (early RNA testing and linkage to care initiated during the psychiatry
admission episode without the added cost of a separate study team), in a sustainable fashion
(by nurse treatment in the community clinics), with plans for future innovation (a successful

multidisciplinary model of care to increase treatment uptake in this challenging setting).

The study will achieve its true purpose if HCV screening can be performed at regular outpatient
clinics, such as clozapine clinics (that monitor toxicity of antipsychotic medications) and
community mental health clinics. As the testing involved venepuncture, it was challenging, and
many found it worsening their anxiety. Testing of dried blood spot obtained from finger pricks,
salivary testing with rapid diagnostic tests and point of care testing in mental health clinics are
some of the strategies that can be employed to enhance case finding and treatment, minimising

loss to follow-up.

In addition to HCV, psychiatric patients have a higher prevalence of obesity and are at risk for
NAFLD, which is accentuated by weight gain secondary to commonly used antidepressants
and antipsychotics.2%32% A holistic approach addressing common aetiological factors of CLD,
such as alcohol abstinence, HBV vaccination and lifestyle changes to prevent NAFLD, is
required to reduce the morbidity due to CLD in these patients, in addition to HCV screening

and treatment.
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7.6 CONCLUSION AND FUTURE DIRECTIONS

This large multicentre study confirms the high prevalence of HCV in a cohort of psychiatric
inpatients. The findings highlight the urgent need to educate the mental health sector about the
necessity to embed HCV screening practices and to build effective linkages for their patients
to HCV treatment in the current DAA era. Patients with mental illness represent an important
reservoir of HCV infection in the Australian and other similar communities worldwide.
Effective screening and treatment of this under-served population will be a key strategy
towards meeting HCV elimination targets set by the WHO.

The study findings gave impetus for a statewide prospective study called ELIMINATE-C that
involves HCV screening and linkage with treatment uptake at Rural and Remote mental Health
Service in Adelaide. With the help of a study coordinator, inpatients and outpatients in these
psychiatric units will be screened for HCV using RDTs. HCV positive patients will be referred

to hepatitis nurses for further workup and treatment.
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8.1 SYNOPSIS

Background and aim: With unrestricted access to direct-acting antivirals (DAA), Australia is
committed to eradicating hepatitis C virus (HCV) infection. The strategies used to augment
treatment uptake include innovations in models of care (MOCs) and decentralisation of care.
The aim of this research was to study the utilisation and long-term (lifetime) cost-effectiveness
of four HCV treatment MOCs with DAA.

Methods: A Markov model-based probabilistic cost-effectiveness analysis (CEA) was
undertaken extrapolating to up to 30 years from the cost and outcome data collected from a
primary study involving a real-life Australian cohort. In this study, non-cirrhotic patients
treated for HCV from 1 March 2016 to 28 February 2017 at four major public hospitals and
liaising sites in South Australia were studied retrospectively. Depending on the person
providing patient workup, treatment and monitoring, the MOCs were classified into

e MOCL1 (specialist based);

e MOC2 (mixed specialist and hepatitis nurse based);
e MOCS3 (hepatitis nurse based);

e MOC4 (general practitioner based).

Incremental costs were estimated from the Medicare perspective. Incremental outcomes were
estimated based on the quality-adjusted life years (QALYS) gained by achieving a sustained
virological response. A cost-effectiveness threshold of AUD 50 000 per QALY gained, the
implicit criterion used for assessing the cost-effectiveness of new pharmaceuticals and medical
services in Australia, was assumed. Net monetary benefit (NMB) estimates based on this

threshold were calculated.

Results: A total of 1373 patients, 64% males, mean age 50 (SD * 11) years, were studied. In
the CEA, MOC4 and MOC2 clearly dominated MOC1 over 30 years with lower costs and
higher QALYs. Similarly, NMB was the highest in MOC4, followed by MOC2.

Conclusions: Decentralised care using general practitioner and mixed consultant nurse models
were cost-effective ways of promoting HCV treatment uptake in the setting of unrestricted

access to new antivirals.
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8.2 INTRODUCTION

Treatment with direct-acting antiviral (DAA) therapy has resulted in the evolution of hepatitis
C virus (HCV) infection from the commonest cause of liver transplantation (LT) to an easily
treatable cause of liver-related morbidity and mortality.?®® Australia is one of the first countries
to provide unrestricted access to DAAs, supporting the World Health Organisation’s goal of
eradicating HCV by 2030.18” The ease of administration of DAAs facilitates delivery of care
in a nontraditional manner. Innovations in models of care (MOCs) and decentralisation of HCV
care, to avoid bottlenecks associated with specialist tertiary care in hospitals, are two of the
strategies that have contributed to Australia’s leading position in HCV eradication.?*? Australia
is currently witnessing an encouraging trend of increased community prescriptions for DAAS
by general practitioners (GPs).?*! Multidisciplinary MOCs including the use of nurse
consultants and shared care with GPs have been shown to be successful in achieving sustained
virological response (SVR) in regional Australia.?®® The cost-effectiveness of DAAs over
interferon therapy at any stage of liver disease is well known.*?%° Similarly, the cost-
effectiveness of providing HCV care in primary care has also been established in the project,
Extension for Community Healthcare Outcomes (ECHO) in the United States.?%® However, the
cost-effectiveness of nontraditional models that are unique to Australia, such as nurse-led care,
shared care between specialists and nurses, and care by GPs, has not been evaluated to date. In
this study, using real-life costs and SVR results of a non-cirrhotic Australian HCV patient
cohort that received unrestricted access to DAAs throughout the state of South Australia
(SA),* the lifetime cost-effectiveness of the four types of MOCs employed was evaluated. A

Markov model-based cohort analysis of liver disease progression was used for the analysis.

8.3 METHODS

This economic evaluation was conducted and reported according to the best practice guidelines
based on the Consolidated Health Economic Evaluation Reporting Standards (CHEERS)

statement.?°®

8.3.1 Target Population

A previous study examined the efficacy of DAAs in a real-life cohort of Australian patients
initiated on DAA therapy from 1 March 2016 to 28 February 2017, during the first year of

DAA initiation on the Australian Medicare Pharmaceutical Benefits Scheme in SA.3” From this
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(referred to henceforth as the primary study), the current study cohort was drawn. A total of
1921 patients were started on DAAs in all four major public hospitals and related sites in SA
during the study period. Cirrhosis was diagnosed by biopsies when available, FibroScan®
(>12.5 kPa) and/or aspartate transaminase to platelet ratio index (APRI) score (>1) as per the
Australian recommendations for the management of HCV infection.'8 After excluding patients
with cirrhosis (498 patients), those who had LTs (29 patients) and those without information
on the treatment model (21 patients), 1373 patients were included in the study.The flowchart
of study selection is as shown in Figure 12.

Figure 12. Flow chart of study cohort selection.

Number of patients started on DAAs
1921

Excluded patients

Cirrhosis 498 Included patients

Post-liver transplantation 29 1373
Incomplete data 21

DAA: direct-acting antivirals.

The mean age of the study cohort was 50 (standard deviation, SD + 11) years, and was
comprised predominantly of men (64%). Evaluation for fibrosis was done in the setting of
treatment unless previously completed. The APRI score was used when transient elastography
was not available. 60% of patients were evaluated with FibroScan® (22% by specialists, 27%
by nurses in tertiary care and 11% by nurses in community clinics). The mean (x SD)

FibroScan® score was 6.45 (£2).
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8.3.2 Study Setting and Location

The SA-based sites included the Royal Adelaide Hospital, the Queen Elizabeth Hospital,
Flinders Medical Centre and Lyell McEwin Hospital, and other sites in liaison with these
metropolitan public hospitals (namely, prisons, community clinics and country health
hospitals). The study was approved by the Southern Adelaide Health Research Ethics
Committee and those of the participating hospitals (Multisite LNR submission
AU/15/571D215).

8.3.3 Study Perspective

The analysis was undertaken from the perspective of Medicare, the primary funder of universal

healthcare insurance in Australia.

8.3.4 Comparators

Australia’s response to the challenge of delivering hepatitis care to remote and rural
communities has been via decentralised and multidisciplinary models with nurse-led clinics,
remote consultations and shared care between GPs and specialists.?® Under the Pharmaceutical
Benefits Scheme, treatment initiation of DAAs by GPs is permitted under supervision of

specialist physicians.

Nurse practitioners practising within defined protocols are actively involved in patient
education, support, screening, diagnostic workup with FibroScan®, monitoring of HCV
treatment in the community and supporting GPs. Nurse practitioners are also heavily involved
with tertiary hospitals by sharing care with tertiary specialists. Therefore, in the Australian
healthcare setting, nurse-led clinics and GP-led primary-care models operate in the delivery of

DAA therapy, in addition to traditional specialist-delivered care.

As per the recommendations of the Australian Clinical Consensus Guidelines on the
management of HCV infection,® four types of MOCs have been implemented in SA and were
compared in this study. Allocation of patients to the different MOCs was not randomised, but

dependent on the practice at each site, in accordance with the real-life design of the study.
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The analysis was done in a retrospective fashion after patients were treated in a particular MOC.
The MOCs were classified as follows:

1. MOC1, Specialist model (in the public, community or private clinics): In this
model patient workup, on-treatment monitoring and post-treatment monitoring
were performed by a specialist. This is the usual MOC followed in most centres
around the world, and hence used as the reference model.

2. MOC2, Mixed specialist and viral hepatitis nurse model: In this model, patient
workup, on-treatment monitoring and post-treatment monitoring were shared
between specialist and nurse, either in a tertiary-care setting or community
setting. No more than one face-to-face specialist—patient contact occurred. An
example would include a patient seen by specialist for initial visit, then
subsequently managed by a nurse with no further specialist—patient contacts.

3. MOCS3, Viral hepatitis nurse model: In this model, patient workup and treatment
monitoring were performed by nurse either in a tertiary-care or in a community
setting with remote specialist supervision only. No face-to-face specialist—
patient contacts occurred. An example would include a nurse working in offsite
clinics, such as GP Plus Health Care Centres or prison settings.

4. MOC4, GP model: In this model, patient workup and treatment monitoring were
performed by GP in a community care setting with remote specialist/nurse
supervision only. No face-to-face specialist—patient contacts occurred for the

purposes of treatment.

The baseline characteristics of patients treated in the four MOCs and the uptake of MOCs are

depicted in Tables 23 and 24, respectively.

The distribution of model uptake was different among the four hospitals studied (Figure 13).
The SVR in the intention-to-treat (ITT) analysis was significantly different due to loss of
follow-up found predominantly in MOC4. Although there were significant baseline differences
among the MOCs, the SVR in per protocol (PP) analysis (after excluding patients with no SVR
results) was not significantly different across the MOCs. The only factor that was significantly
associated with lack of SVR in PP was genotype 3. Previous treatment, age or gender did not
affect the SVR (data not shown).
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Table 23. Comparison of baseline characteristics among four MOCs.

Baseline MOC1 MOC2 MOC3 MOC4 p-value
characteristics

Number of patients 599 310 225 239

treated

Age in years, mean 51 (10) 52 (11) 50 (10) 47 (10) <0.001
(SD)

Gender male, % 69 60 54 73 <0.001

Genotypes 1and 3, % | 59 and 39 63 and 32 6land 35 |52and43 |<0.001

Previous treatment, % | 12 (n=521) | 18 (n =238) | 4 (n=214) | 5(n=193) | <0.001

SVR

ITT, n=1373 81% 82% 79% 70% 0.001

PP, n= 1130 96% 98% 95% 98% 0.09
(N=509) |(n=263) |(n=186) |(n=172)

ITT: intention to treat; PP: per protocol; SVR: sustained virological response.
MOC1: Consultant only model; MOC2: Shared care model with consultants and specialist nurses;

MOC3: Specialist nurses only model; MOC4: General practitioner model.

Table 24. Estimates of probabilities of uptake in each MOC.

Description Estimate [SE]* Distribution** Source
MOC1 0.436 [599, 1373]
MOC2 0.226 [310, 1373] o

Dirichlet Study
MOC3 0.164 [225, 1373]
MOC4 0.174 [239, 1373]

*Figures in square brackets are occurrences (r) and population size (n) used to calculate probability.
**Distributions used in probabilistic sensitivity analysis.
MOC1: Consultant only model; MOC2: Shared care model with consultants and specialist nurses;

MOC3: Specialist nurses only model; MOC4: General practitioner model.

222



Values

Figure 13. Proportion of uptake of four MOCs in four major public hospitals.

500 - Royal Adelaide
Hospital (RAH)
- Flinders Medical
Centre (FMC)
400
- The Queen Elizabeth
Hospital (TQEH)
- Lyell McEwin
300 Hospital (LMH)
200

0 MODEL -1 MODEL- 2 MODEL-3 MODEL- 4
14
RAH: 75.6% FMC: 56.2% FMC: 50.2% RAH: 49%
FMC: 5% TQEH: 43.8% TQEH: 1.3% EMC: 14.2%
TQEH: 15.7% LMH: 48.4% TQEH: 18.4%
LMH: 3.7% LMH: 18.4%

8.3.5 Time Horizon

The time horizon for the base-case analysis was up to 30 years (lifetime). Sensitivity analysis
estimated model outputs at 10 and 20 years after DAA therapy.
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8.3.6 Discount Rate

For costs and outcomes, a 5% discount rate was applied in accordance with the
recommendations of the Pharmaceutical Benefits Advisory Committee (PBAC), Australia.?®’

8.3.7 Choice of Health Outcomes

The primary outcome was the incremental cost per QALY gained in the four MOCs during a
follow-up period up to 30 years after HCV treatment with DAAs. Where appropriate, the
QALY estimates reflected cases of SVR achieved, based on data obtained from the primary
study.®” The probabilities of achieving SVR in each MOC are listed in Table 25.

8.3.8 Measurement of Effectiveness

Effectiveness was measured based on utility scores obtained from the literature.?®® Further, a
utility score of 1 was assigned to indicate those who attained SVR and 0.88 to those who did

not attain.2°

8.3.9 Estimating Resources and Costs

Based on the real-life costs associated with the MOC in the primary study and that of managing
long-term complications from the Australian literature,?? long-term costs of up to 30 years

post-treatment were estimated from the Markov model.

8.3.10 Choice of Models and Assumptions

A Markov model of liver disease progression (Figure 14) constructed using TreeAge Pro 2018
software was applied to this real-life cohort. Patients entered the model during the non-cirrhotic
stage (FO to F3) for HCV treatment in various MOCs and were followed over their lifetime.
Those who achieved SVR were considered cured and not expected to have any further liver

disease-related expenditure.

The possibility of reinfection and progression of liver disease due to cofactors, such as alcohol

misuse or obesity, were excluded.
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Those who did not achieve SVR progressed through the natural history into compensated
cirrhosis (CC), which could lead to hepatocellular carcinoma (HCC) and/or decompensated
cirrhosis (DC). Both these events could lead to liver transplantation (LT) or death. Non-liver-

related causes of mortality were not considered.

Thus, five health states, namely chronic hepatitis C (CHC), CC, DC, HCC and LT, were
considered. In line with similar models, a cycle length of 1 year was used in this model.%°

8.3.11 Model Parameters

Model parameters are described in the following sections and the parameters are also
summarised in Tables 24-26.

8.3.12 Probabilities of MOC Uptake

MOC1, the traditional and common type of MOC, was the most frequently employed. At the
start of the Markov process, 44% of the cohort received HCV treatment by MOC1, 23% by
MOC2, 16% by MOC3 and 17% received by MOC4 as shown in Table 24.

8.3.13 Transition Probabilities

Table 25 provides the probability of achieving SVR in each MOC, based on data collected
from the primary study.®” The table also provides data on probabilities of transition to various
health states based on the natural history of HCV obtained from the published literature.?®® As
progression rates were only reported for patients without SVR, these estimates were calibrated

to apply to only those who did not achieve SVR in each model.

8.3.14 Costs

Costs in the models were categorised into costs of the interventions (MOC) and those

associated with each health state.
Intervention costs included those for specialists’ visits (both in the public and in the private

clinics), GP visits, nurse time, and for administration of public hospital and community (nurse-

led) liver clinics.
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Figure 14. Markov model of disease progression of chronic HCV infection.

This figure is removed due to copyright reasons and can be viewed in the following link:
https://europepmc.org/article/med/31895911

Also included were costs of transient elastography (TE), blood tests for monitoring the success
of therapy, costs of the DAA medications and travel costs for remote patients. Data calculation
for costs was based on documentation from hospital clinical databases (for specialist visits and
nurse clinics in public hospitals) and confirmed by discussions with the units on the model
practised (for the frequency of nurse visits and phone calls) and Australian Liver Association
(ALA) Guidelines on HCV Treatment (for visits to GPs and private specialists, and blood
tests). To calculate the costs for the specialists’ time in public hospitals, hospital administration
provided costs from Power Budgets Labour Template for all salaried positions within Southern
Adelaide Local Health Network (SALHN).
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Table 25. Estimates of transition probabilities and distributions used in the reference

case and sensitivity analyses.

Description Estimate [SE]* | Distribution** | Source
Probability of moving between health states
Probability of moving from CHC to SVR
MOC1 0.965 [0.008]
MOC2 0.987 [0.006]
Beta Study

MOC3 0.960 [0.013]
MOC4 0.987 [0.007]
Probability of moving from CHC to CC | 0.100 [0.070] Kondili

et al. 20
Calibrated*** for MOC1 0.004 [0.002]

i Beta Kondili

Calibrated*** for MOC2 0.001 [0.001]

et al.?®% and
Calibrated*** for MOC3 0.004 [0.003] Stud

uay
Calibrated*** for MOC4 0.001 [0.001]
Probability of moving from CC to DC | 0.030 [0.010]
Probability of moving from CC to HCC | 0.050 [0.010] Bet Kondili
eta

Probability of moving from DCto LT | 0.110 [0.010] et al 2%
Probability of moving from HCC to LT | 0.200 [0.010]
Probability of death for those who have suffered an event
DC 0.090 [0.010]

Kondili
HCC 0.430 [0.010] Beta

et al. %0
LT 0.150 [0.010]
Probability of death for all causes 0.020 Beta ABS (2015)

*Estimates are mean [standard error].

**Distributions used in probabilistic sensitivity analysis.

***CHC to CC progression rate estimates from Kondili et al.?®® were for patients without SVR.
Therefore, this estimate was calibrated to apply to only those who did not achieve SVR in each model
(for example, 0.1 or 10% of 0.041 or 4% (1-0.959) = 0.004 or 0.4% of patients in MOC1).

ABS: Australian Bureau of Statistics; CC: compensated cirrhosis; CHC: chronic hepatitis C, no
cirrhosis; DC: decompensated cirrhosis; HCC: hepatocellular carcinoma; LT: liver transplantation;

SVR: sustained virological response.
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MOC1: Consultant only model; MOC2: Shared care model with consultants and specialist nurses;
MOC3: Specialist nurses only model; MOC4: General practitioner model.

Based on the hourly rates, cost of each visit was calculated as follows: 40 min is considered
long consultation and 20 min as short consultation and TE took 20 min. Similarly, based on the
nurses’ hourly rates obtained from the Nursing/Midwifery (South Australian Public Health
Sector) Enterprise Agreement, 2016, the cost of each visit (40 min is long visit, 20 min is short
visit, 20 min for phone consult and 20 min for TE by nurse) was calculated. Details of visits in
terms of frequency and nature were available from the electronic nurse-maintained database at

each site.

For the specialist visits at private hospitals costs and GP visits costs were calculated based on
the Medicare item numbers. ‘Medicare’ is the name of the national government-funded
universal health insurance scheme in Australia. Clinic maintenance costs were obtained from
hospital administration data analysts. The costs of travel for remote patients were obtained from
Patients Assistance Transport Scheme (PATS), SA Health. Costs of HCV medications and
HCV testing were obtained from the Medicare Benefits Schedule (MBS). Costs for TE were
calculated based on the nature of the proceduralist, namely specialist or nurse. Mean total costs
per patient, combining cost estimates of these items for each MOC, were derived, and the
incremental costs were compared within a cost-effectiveness analysis (CEA). An ITT approach
was used to estimate the intervention costs with multiple imputations carried out to account for

the missing data.?®

Costs associated with health states in the model represented long-term costs for the
management of CHC, cirrhosis and its complications including LT. These were obtained from
a study that assessed the cost-effectiveness of HCV treatment with DAAS in intravenous drug
users in Australia.??® All costs were converted into Australian dollar (AUD) values during 2016
to 2017 and are provided in Table 26.

8.3.15 Utility Scores

Initial utility values for individuals in the model were obtained from Australian age-specific
quality of life estimates as shown in Table 26.2%° Utility scores reflecting health-related quality

of life (HRQoL) in a particular health state in the model were obtained from the literature. 2%
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Multiplicative values of the Australian age-specific utility estimate and the utility score of each
particular health state were used to model future health state utility scores. In addition, utility
values for health states in the Markov model after completion of treatment were based on

estimates from the literature as shown in Table 26.25°

8.3.16 Economic Evaluation

Using the real-life costs and SVR outcomes as input from the primary study (Tables 26) a
probabilistic Markov model-based analysis was undertaken with the primary outcome
expressed in terms of incremental costs per QALY gained. An incremental approach was used
to estimate the incremental cost-effectiveness ratios (ICERS), calculated as the incremental
costs divided by incremental changes in QALYSs. In line with reporting practice, no ICERS
were presented where there was dominance (that is, where one model was both cheaper and

more effective than the comparator).

8.3.17 Base-Case Analysis

The Markov model provided discounted lifetime costs and QALY's over a period of 30 years
for each MOC. Probabilistic analyses were done based on 50 000 Monte Carlo simulations.
Costs were modelled using the Gamma distribution, while Beta distributions were fitted to the

transition probabilities and utility scores.

The parameters for these distributions are provided in Table 26. Following modelling good
practice guidelines, a half-cycle correction factor was applied to both costs and outcomes in
the first cycle.3%° Cost-effectiveness planes (CEPs) and cost-effectiveness acceptability curves
(CEACs) were also reported. The model also provided net monetary benefit (NMB) estimates
based on willingness-to-pay threshold of AUD 50 000 per QALY, which is the implicit cost-

effectiveness criterion used in Australian studies.3"

8.3.18 Sensitivity Analyses

Univariate sensitivity analyses were performed to address uncertainty in the modelling results.
This involved varying the time horizon to present results at 10-year and 20-year post
intervention. These time points were chosen to represent a plausible range within which the

cost-effectiveness of the intervention could be assessed.
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Table 26. Estimates of utilities, costs and distributions used in the reference case and

sensitivity analyses.

Description Estimate* Distribution** Source
Age-related utilities***
50-59 years 0.80 [0.24]
60-69 years 0.80 [0.22]
Beta Hawthorne et al.?%
70-79 years 0.76 [0.23]
80-85 years 0.70 [0.26]
Utilities for health states
CHC 0.88 [0.06]
CcC 0.83 [0.08]
DC 0.73[0.11] Beta -
Kondili et al.?%°
HCC 0.53 [0.40]
LT 0.73 [0.18]
SVR 1 -

Costs for health states per patient

Costs of treating HCV

MOC1 77 211
MOC2 77 118
Gamma Study
MOC3 77 087
MOC4 76 910
Costs of managing HCV
CHC 666
CC 1094
Gamma Scott et al.?®
DC 17 788
HCC 12 590
One-off costs of transition between health states
Transition to CC 662
Transition to HCC 1135 Gamma Scott et al.?®
LT 170 326
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*Estimate means mean value.

**Distributions used in probabilistic sensitivity analysis.

***These estimates were based on age-related utility scores based on the assessment of quality of life
(AQol) figures (Hawthorne et al.)**

Figures in square brackets are standard deviations.

CC: compensated cirrhosis; CHC: chronic hepatitis C, no cirrhosis; DC: decompensated cirrhosis;
HCC: hepatocellular carcinoma; LT: liver transplantation; SVR: sustained virological response.
MOC1: Consultant only model; MOC2: Shared care model with consultants and specialist nurses;

MOC3: Specialist nurses only model; MOC4: General practitioner model.

8.4 Results
8.4.1 Base-Case Analysis

8.4.1.1 Mean Costs and QALYs

Mean lifetime costs in AUD and QALYSs per patient are provided in Table 27. MOC4 was
associated with the lowest mean cost per patient, followed by MOC2, MOC3 and then MOCL1.
Mean QALY per patient estimates showed that MOC4 was the most effective closely followed
by MOC2, whereas the QALY for MOC1 and MOC3 were slightly lower. In comparison with
MOC1, the usual care model, these results imply that both MOC2 and MOC4 dominated the

former, as they were not only cheaper but also more effective.

While MOC3 was cheaper than MOC1, it was also less effective resulting in an ICER of AUD
3235/QALY. In terms of NMB (Table 27) MOC4 was associated with the largest NMB,
followed by MOC2. NMB estimates for MOC1 and MOC3 were lower.

The difference in the NMB at a willingness-to-pay threshold of AUD 50 000 over 30 years was
about AUD 1500 higher for every patient treated by GPs (MOC4) compared to traditional
specialist care (MOCL1). Similarly, it was possible to save AUD 1288 per patient in the long
term by visiting the specialist just once and, subsequently, being monitored by nurses, as in
MOC2.
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Table 27. Results of CEA from the Markov model.*

Costs/QALY MOC1 MOC2 MOC3 MOC4
Total healthcare costs in AUD 77 953 77 393 77942 77170
(mean)

QALY gained (mean) 12.51 12.53 12.51 12.53
NMB in AUD (mean) 547 715 | 549 003 547 560 549 242
ICER with MOCL1 as reference — Dominant | 3235/QALY | Dominant

Costs and outcomes are expressed per patient.

*Time horizon is 30 years for this analysis.

CEA: cost-effectiveness analysis; ICER: incremental cost-effective ratio; NMB: net monetary benefit.
MOC1: Consultant only model; MOC2: Shared care model with consultants and specialist nurses;

MOC3: Specialist nurses only model; MOC4: General practitioner model.

The CEPs and CEACs, all using MOC1 as the reference for the base-case analysis, are shown

in Figures 15 and 16, respectively.

The joint distribution of the mean incremental costs and mean QALY gained, presented in the
CEPs (Figure 15(a) and (c)), show some degree of uncertainty with most results in the
southeast and some in the northwest quadrants. In the case of MOC3, uncertainty was depicted
by the ICERs being equally distributed in both the southeast and northwest quadrants (Figure
15(b)).

The CEACs show that, compared to MOC1, the probabilities of MOC2 and MOC4 being cost
effective were, respectively, >0.8 (Figure 16(a)) and >0.9 (Figure 16(c)) at all willingness-to-
pay thresholds. Below a threshold of AUD 20 000/QALY gained, MOC3 had a higher
probability of being cost effective compared to MOCL1, but a lower probability of being cost
effective at thresholds greater than AUD 20 000/QALY (Figure 16(b)).
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Figure 15. CEPs displaying incremental cost-effectiveness: (a) MOC2 over MOC1, (b)
MOC3 over MOCL1 and (c) MOC4 over MOC1.

(@)

This figure is removed due to copyright reasons and can be viewed in the following link:
https://europepmc.org/article/med/31895911

(b)

This figure is removed due to copyright reasons and can be viewed in the following link:

https://europepmc.org/article/med/31895911
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(©)

This figure is removed due to copyright reasons and can be viewed in the following link:
https://europepmc.org/article/med/31895911

Figure 16. CEACs showing higher probability of different MOCs at various willingness-
to-pay thresholds: (a) MOC2 compared to MOC1, (b) MOC3 compared to MOCL1 and
(c) MOC4 compared to MOC1.

()

This figure is removed due to copyright reasons and can be viewed in the following link:

https://europepmc.org/article/med/31895911
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(b)

This figure is removed due to copyright reasons and can be viewed in the following link:
https://europepmc.org/article/med/31895911

(©)

This figure is removed due to copyright reasons and can be viewed in the following link:
https://europepmec.org/article/med/31895911

8.4.2 Sensitivity Analysis

The results of changing the time horizon are given in Table 28. Similar to the base-case
analysis, MOC4 was associated with the lowest mean cost per patient followed by MOC?2,
MOC3 and then MOCL at the studied time points (10 and 20 years). Mean QALY per patient
estimates also show that MOC4 was the most effective, followed by MOC2, MOC1 and
MOCs.
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The trend of NMB followed a similar pattern with the highest values in MOC4 followed by
MOC?2, both at 10 and 20 years. Although MOC3 was associated with a marginally higher
NMB than MOC1 at 10 years, this was reversed at 20 years with the NMB of MOC1 exceeding
that of MOC3.

8.5 DISCUSSION

Australia is a world leader in HCV treatment uptake and is on track towards achieving the
WHO target of HCV elimination by 2030.18” The recent increased uptake of HCV therapy in
Australia has been driven largely by GPs and nonspecialists prescribing DAAs.?! In this study
the long-term economic benefits of four MOCs employed in an SA real-life cohort were
compared using a Markov model-based cohort analysis of liver disease progression.

Table 28. Sensitivity analysis (based on probabilistic analysis and sensitivity analysis

involving changing time horizons).

Time Costs/QALY™ MOC1 | MOC2 | MOC3 | MOC4

horizon

10 years Total healthcare costs in AUD | 77479 | 77217 | 77395 | 77003
QALYs gained 6.3801 6.3856 | 6.3788 6.3857
NMB in AUD 241527 | 242 063 | 241547 | 242 283

20 years Total healthcare costs in AUD | 77812 | 77341 | 77779 |77121
QALYs gained 10.2725 | 10.2830 | 10.2701 | 10.2833
in AUD 435812 | 436 811 | 435725 | 437 043

Costs and outcomes are expressed per patient.

*Mean values.

MOC1: Consultant only model; MOC2: Shared care model with consultants and specialist nurses;
MOC3: Specialist nurses only model; MOC4: General practitioner model.

NMB: net monetary benefit; QALY quality-adjusted life year.

The CEA showed that MOC2 (where HCV care is shared between specialist and nurse) and
MOC4 (GP-led MOC) were cost effective compared to MOC1 (consultant-led MOC). MOC3

was also cost effective when compared to MOC1, but only if the threshold was less than or
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equal to AUD 20 000/QALY gained, after which MOCL1 was the cost-effective option. Using
an NMB approach, MOC4 was found to be the most beneficial way of delivering cost-effective
HCV treatment followed by MOC2. MOC1 was the least value for money option. Sensitivity
analyses demonstrated surprisingly minimal variance in per patient ICER across the four
MOC:s, although considerable NMBs were demonstrated at a population level.

MOC1 and MOC3 had lower SVR rates compared to MOC4 and MOC2. The reasons for the
slightly poorer performance of these MOCs (although statistically not significant) are not clear.
MOC1 could be cited as disadvantaged in having more treatment-exposed patients than MOC4.
However, MOC2, which had the highest proportion of such patients, had a higher SVR rate,
suggesting that previous treatment exposure did not have any association with SVR. Similarly,
despite having predominantly more patients with genotype 3, which is usually associated with
a lower SVR, MOC4 had the highest SVR. In spite of significant differences between the
baseline characteristics of the four MOCs, SVR (per protocol) rates were not significantly
different among them. Thus, decentralised models, such as MOC4, MOC3 and MOC2, were
associated with similar SVR as MOC1, but with lower costs in our statewide cohort of non-

cirrhotic patients.

This analysis of a real-life cohort of patients, treated in the first year of DAA availability in
Australia, confirms long-term cost savings associated with delivering HCV care for non-
cirrhotic patients in a decentralised fashion, sparing the valuable time and higher costs of
specialists. Our research findings are consistent with recent results from Project ECHO
(Extension for Community Healthcare Outcomes Project) confirming the cost-effectiveness of
increasing case finding and treatment by primary-care providers.?%3 In a prospective study from
Cairns, Queensland, Australia, of the 734 HCV patients treated, nearly half of the patients were
treated by non-gastroenterologists, such as GPs and sexual health physicians. Not surprisingly,
the SVR rates were not different between gastroenterologists (92%) and other prescribers

(94%).2%® Nevertheless, the study did not evaluate the economic aspects of treatment models.

The cost-effectiveness of DAAs over interferon therapy at any stage of liver disease has been
established.*+?%° Cost-effectiveness of HCV therapy in any disease stage is supported by
studies involving special populations, such as prison inmates,*? people who inject drugs,??®
and in patients with decompensated cirrhosis and HCC listed for LT.3% Interestingly, HCV

treatment has also been shown to provide benefits to the government in the long term by
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cancelling the direct healthcare costs incurred by saving on disability costs and by income
generated from tax payment, in a study from United Kingdom.*** However, the economic
advantages of providing HCV care by GPs, nurses and shared care between specialists and

nurses have not been previously reported.

In a systematic review of modelling approaches for the cost-effectiveness of DAA treatment
for HCV, lack of use of real-world data has been stressed among the 36 cost-effective analyses
published from 2011 to 2015.% This study is unique in establishing the real-life costs of a
decentralised MOC over traditional specialist-led models. In addition to providing the cost of
HCV treatment in a real-life scenario, this study also projected the long-term benefits of
nontraditional MOC.

GP-based primary health care is the backbone of Australia’s healthcare system.?® There are
many potential advantages in harnessing this workforce to assist with HCV elimination goals.
Firstly, the GP is more likely to have an existing close and trusting relationship with their
patient and be far more easily accessed relative to specialists. Secondly, the Australian GP
workforce is numerically large, relative to the specialist workforce, and has a long history of
rapid and flexible adjustments to new health requirements. With just 26% of HCV infections
treated to date, reliance on primary-care providers for HCV treatment appears essential in

Australia’s journey towards the WHO target of HCV elimination by the year 2030.

Encouragingly, this is evident from the increase in prescriptions provided by GPs, which has
risen to 540 prescriptions per month from November 2017, as reported by the Kirby Institute,
New South Wales, Australia.?*® In addition to speeding up HCV eradication, this MOC has the
potential to address other important cofactors in the progression of liver diseases, namely
alcohol misuse and obesity. However, the loss to follow-up associated with the GP model
(MOC4) is a limitation and needs to be addressed with GP education and support, perhaps by
regional viral hepatitis nurses. Encouraging and empowering GPs with knowledge of HCV
treatment and workup may also enable them to develop interest in identifying and managing
advanced liver diseases, such as cirrhosis and HCC surveillance. Moreover, the use of these
MOCs in non-cirrhotic patients will also diminish the burden on specialists so that their time
can be better utilised for managing more complicated patients. Nontraditional MOCs, such as
nurse-led care, are also crucial in facilitating treatment uptake in special situations, such as

custodial settings?’?® and mental health patients.* The tertiary healthcare system, already
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challenged by an increasing burden of end-stage liver disease and liver cancer, may benefit

from such potential improvements in efficiency.?

A few limitations of the study should be acknowledged. Firstly, the inclusion of non-health-
related costs, such as loss of wages for the patients and carers, may have provided more
comprehensive cost estimates but were beyond the scope of this study. Secondly, this study did
not model for the minority of cases that would require retreatment for either reinfection or
failure of initial treatment. However, these costs are unlikely to significantly affect the analyses
in view of the small numbers reported in literature.3>2%The possibility of progression of liver
disease due to non-viral causes, such as alcohol misuse or obesity, was excluded, due to
nonavailability of complete data. Transition rates used in the Markov model were based on an
Italian population, which may not be totally representative of the Australian cohort. 260
However, these were the best available estimates in the literature. Nevertheless, robust real-life
data underpinned the economic analysis of this study.

8.6 CONCLUSION AND FUTURE DIRECTIONS

This study has confirmed the cost-effectiveness of treating non-cirrhotic HCV patients with
decentralised MOCs involving GPs and shared care between specialists and nurses. Thus, this
study encourages the application of these nontraditional approaches with less reliance on
specialists for HCV treatment uptake. Widespread use of these novel models is in alignment
with the WHO global strategy of providing HCV care as a public health approach rather than
a specialist service with restricted access.®” However, loss of follow-up seen more frequently
with the GP model poses challenges and needs to be managed with increased GP education and

support.
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9. CONCLUSIONS

The pivotal theme of this thesis was the role of innovative, multidisciplinary models of care
(MOC) in the management of chronic liver disease (CLD), built along the principles of chronic
disease management (CDM).® Cirrhosis, the advanced stage of CLD, is a complicated chronic
disease associated with high morbidity (multiple hospital admissions and readmissions), poor
quality of life, and mortality. Despite medical advances, management of decompensated
cirrhosis of the liver continues to pose a significant burden on the healthcare system due to
recurrent hospital admissions and the associated expenditure.>'® With the increasing
prevalence of cirrhosis,?’® reliance on traditional care models is likely to add more strain on the
already overburdened healthcare system. Innovative MOCs need to be implemented to tackle
the growing demands. In this thesis, using diverse research methods, the performance of new
MOCs were investigated across multiple domains, including clinical, economic, educational,
supportive care and qualitative aspects of health care in the management of this complex
condition. The evaluation of new MOCs was carried out across the entire spectrum of CLD

from chronic hepatitis, through compensated cirrhosis to decompensated cirrhosis.

CDM interventions, proven to be successful in other similar chronic diseases, have not been
well studied in cirrhosis.’® Newer MOCs are required to provide continuous, ongoing care
rather than infrequent physician appointments in order to provide clinical, educational and self-
management support in the vulnerable post-discharge period.” A coordinated MOC, with
specialist hepatology input during hospital admission and post discharge care within a Chronic
Liver Failure Program (CLFP), based on CDM principles was tested for its effect on liver-
related emergency readmissions (LREAS) and survival in patients with decompensated
cirrhosis.** These principles included coordinated case management, home visits, weekly
telephone reviews, rapid access to care pathways, education and self-management support, and
patient action plans. In a retrospective fashion, this model was compared to standard care in
the first study. Management of decompensated cirrhosis using a coordinated MOC was
associated with significantly improved survival and lower LREAS in the studied cohort.
Demonstration of survival benefit in addition to reduction in LREAS suggested that coordinated
MOC was beneficial and did not reduce high-value admissions. Enhanced access to planned
abdominal paracentesis and elective procedures was associated with fewer emergency

presentations under a coordinated MOC. Thus, the study established the feasibility of achieving

240



lower LREA and improved survival with a coordinated MOC. The model should be evaluated

in prospective trials before further recommendations can be made.

In the traditional management of cirrhosis, educational and self-management needs are not
prioritised.!” However, patient education is one of the salient and successful CDM
interventions implemented in other chronic diseases.’® Hence, to focus on the unmet
educational needs of patients with cirrhosis, the lack of a validated patient knowledge
questionnaire was addressed in the second study. A cirrhosis knowledge questionnaire (CKQ)
was developed and validated in a prospective validation study of patients with cirrhosis, using
an exploratory factor analysis.?! A revised CKQ with seven items addressing the three most
important complications of cirrhosis (variceal bleeding, ascites and hepatic encephalopathy),
emerged as a useful tool in the assessment of disease knowledge. In patients receiving case
management for decompensated cirrhosis, the knowledge scores were higher, thus confirming

the utility of the questionnaire in evaluation of knowledge improvement with education.

Patient self-management, one of the most successful CDM interventions, is associated with
consistent improvement in symptom control, quality of life, hospitalisations and mortality in
many chronic diseases.'® Acknowledging the vital role of patient participation in CLD, the
Partners in Health (PIH) scale, a validated self-management measurement tool, was evaluated
in patients with cirrhosis in the third study.?® The structural validity of the scale was confirmed
for its use in cirrhosis. Higher scores on the PIH scale were observed in patients receiving case
management for decompensated cirrhosis. The PIH scale could be used to assess self-
management, knowledge and behaviours at baseline, and hence enable provision of a more
customised care. In addition, its application in monitoring improvement in self-management in

response to CDM interventions was highlighted.

In the fourth study, qualitative and health economic aspects of another innovative
multidisciplinary MOC, the nurse-led cirrhosis clinic (NLCC), was evaluated in the
management of compensated cirrhosis. Two key principles of CDM namely, delivery system
redesign and multidisciplinary care, were thus examined. This prospective study recorded the
experiences of patients and the medical staff involved in NLCCs in order to understand the
acceptability, strengths, limitations and ways to improve the model. Cost-effectiveness of the
model in terms of cost minimisation was also assessed. Easy accessibility, unique nurse-patient

relationship, patient satisfaction and understanding of the model encapsulated patients’
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perspectives of the model. Potential to care for sick new patients without compromising care
for stable cirrhotic patients was welcomed by the hepatologists. Upskilling and providing well-
rounded continuous care with education and self-management support were appreciated by the
specialist nurses (SN). The study identified potential areas for improvement that included the
need for regular meetings between SNs and hepatologists and to increase staffing capacity of
the SNs. The model was found to be well accepted by patients and healthcare providers, in
addition to being cost effective. This study highlighted the expectations, beliefs and the
supportive care needs of CLD patients and the need for providers to align care delivery
accordingly, to maximise patient participation in their chronic disease management.

Prevention of development of chronic illness (cirrhosis) is an important CDM principle that
was highlighted in the fifth study. Sustained viral eradication achieved by the new direct-acting
antivirals is associated with prevention of cirrhosis, reductions in both overall mortality and
complications due to cirrhosis in patients infected with HCV.3%*2A high seroprevalence of
HCV in psychiatric inpatients was demonstrated in a prospective fashion in the fifth study. This
robust epidemiological exercise was integrated with antiviral treatment in a sustainable
multidisciplinary model utilising specialist nurses, mental healthcare workers and community
pharmacists. It was successful in achieving increased viral eradication, in this otherwise

difficult-to-engage group.

Demonstration of economic benefits of novel MOCs is essential for their wider
implementation. In the final study, a detailed economic analysis of the MOCs in the
management of HCV, uniquely Australian, was performed to establish the sustainability of the
models. Cost-effectiveness of HCV treatment models employing nurses, general practitioners
and shared care between nurses and specialists was assessed using real-life statewide data and
compared with traditional specialist-driven care. It was encouraging to note that these

nontraditional MOCs were cost saving in the long term and were also more efficacious.

9.1 RECOMMENDATIONS AND FURTHER STUDIES

In advocating for innovative models to be delivered in a multidisciplinary fashion to meet the
growing demands of CLD in a holistic way, this thesis also provides insights into future
research in this field. Such studies will be important to facilitate the wider acceptance and

implementation of CDM models as the standard of care of patients with CLD.
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The efficacy of the coordinated MOC in meeting the quality of care indicators, namely lower
LREA and improved survival in decompensated cirrhosis is best established with a prospective
randomised controlled trial (RCT) of the model in a multicentre cohort. The results of the
retrospective study'* provided an important sample size estimate for the design of a National
Health and Medical Research Council (NHMRC) funded multicentre prospective RCT, the
Adelaide Liver Failure trial (ALFIE). This ongoing study is investigating the benefits of a CDM
model in reducing the LREA rates in cirrhotic patients. The study results will provide
information concerning the more widespread implementation of this CDM model for patients
with decompensated cirrhosis of the liver. In addition to the assessment of LREAS, survival,
cost-effectiveness of the model, and qualitative analysis of patients’ and nurses’ experience of
participation are further endpoints that will be reported by this study. The study has completed

recruitment and will report preliminary 1-year outcomes in mid-2021.

The result of the second study, the revised CKQ with seven items, to assess cirrhosis knowledge
in patients, is likely to find application in the routine clinical management of cirrhosis.
Measurement of CKQ performance at various time points during the CDM intervention as a
part of the ALFIE trial, will provide further useful information on improvement in knowledge
with education, provided as a part of CDM intervention. In addition, the ongoing RCT will
provide valuable data for the much-needed external validation of the CKQ and confirmatory

factor analysis to define its dimensionality.

The PIH scale was demonstrated to be reliable and valid in the measurement of self-
management in cirrhosis. It can be used in the assessment of self-management behaviour in
patients with cirrhosis in clinical practice and to customise the care delivery. It is planned to
study this tool in a longitudinal fashion during the delivery of the CDM intervention in the
ongoing ALFIE RCT. This will assess the degree of improvement in response to the self-

management support delivered as a part of the CDM intervention.

The NLCC is a useful multidisciplinary model that can considerably reduce the clinical load
of liver specialists when deployed with appropriate training and supervision of the nurses. The
acceptability and cost savings demonstrated in this study should encourage policy-makers to

fund the model and promote its widespread use.
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In the fifth study psychiatric inpatients were identified as a high-risk population for HCV
requiring defined pathways for screening and referral for treatment within the health network.
In addition, the study created collaborative networks among psychiatrists, infectious disease
specialists and hepatologists, which are being explored in a further statewide prospective study.
The establishment of cost-effectiveness of nonspecialists MOC for HCV treatment with nurses
and GPs, the subject of the sixth study, should encourage the wider use of these models

worldwide.

Thus, the six studies in the thesis tested new MOCs incorporated with CDM principles:

coordinated care,
patient education,
self-management,
access to community care clinics,

cost-effective decentralised services,

o a k~ w b PF

multidisciplinary care

in patients with CLD and demonstrated positive outcomes across multiple domains.

Management of cirrhosis poses multiple challenges. Its growing burden warrants the use of
new MOCs, very different from traditional models. High-quality evidence backed by
randomised prospective studies are essential to facilitate the adoption of these new models into
routine care and treatment guidelines. It is unlikely that one size will fit all, and a key challenge
may be to customise interventions to individual patient and health care system needs.
Standardization of care processes and subsequent training of care providers will be important

future challenges of these models to ensure sustainability.
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