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8 Hepatology

Increased cardiovascular risk and
reduced quality of life are highly
prevalent among individuals with

hepatitis C

Stuart McPherson

,"? Shion Gosrani,' Sarah Hogg,' Preya Patel,’

Aaron Wetten,' Rachael Welton,! Kate Hallsworth,"? Matthew Campbell®*

ABSTRACT

Objective Hepatitis C virus (HCV) infection is common.
Although treatment is effective, with oral antivirals curing
>95% of patients, most individuals have comorbidities
that persist long term. Therefore, our aim was to
determine the prevalence of potentially modifiable health
problems in patients with HCV and develop an HCV care
bundle to identify and target comorbidities.

Design Cross-sectional, observational single-centre study
that recruited consecutive patients with HCV from our viral
hepatitis clinics. Data were collected on cardiovascular
(CV) risk factors, lifestyle behaviours, anthropometry and
health-related quality of life (HRQoL). QRISK 3 was used to
predict 10-year CV event risk.

Results 100 patients were recruited (67% male, 93%
white, median age 52 years (range 24-80); 71% were
treated for HCV; 34% had cirrhosis; 14% had diabetes;
61% had hypertension; 31% had metabolic syndrome;
and 54% were smokers). The median 10-year CV event
risk was 8.3% (range 0.3%—-63%). 45% had a predicted
10-year CV event risk of >10%. Only 10% of individuals
were treated with statins and 27% with antihypertensives.
92% had a predicted ‘heart age’ greater than their
chronological age (median difference +7 (—4 to +26)
years). HRQoL was reduced in all SF36v2 domains in the
cohort. Factors independently associated with HRQoL
included cirrhosis, metabolic syndrome, history of mental
health disorder, sedentary behaviour and HCV viraemia.
Conclusion A large proportion of patients with HCV
presented with increased risk of CV events, and rates

of smoking and sedentary behaviour were high, while
prescribing of primary prophylaxis was infrequent. HRQoL
was also reduced in the cohort. A ‘care bundle’ was
developed to provide a structured approach to treating
potentially modifiable health problems.

INTRODUCTION

Hepatitis Cvirus (HCV) infection is common,
affecting an estimated 71 million people
worldwide.! In England, latest estimates
suggest there are 113 000 individuals chron-
ically infected with HCV, with injecting drug
use (IDU) accounting for 85% of infections.”
Chronic HCV infection causes persistent

What is already known about this subject?

» Patients with hepatitis C virus (HCV) frequently have
comorbidities that persist despite successful anti-
viral therapy, and this is associated with reduced
health-related quality of life (HRQoL). HCV is also an
independent risk factor for type 2 diabetes mellitus
(T2DM) and cardiovascular (CV) disease.

What are the new findings?

» We found that our cohort of patients with HCV were
at high risk of CV events, with 92% having a higher
risk than expected for someone of their age using
QRISK3.

» Despite the cohort having high rates of smoking,
hypertension, obesity, dyslipidaemia and T2DM, few
patients had these risk factors treated.

» HRQoL was reduced in all domains of the SF36v2 in
this cohort of patients with HCV.

» Factors independently associated with HRQoL in-
cluded cirrhosis, metabolic syndrome, history of
mental health disorder, sedentary behaviour and
HCV viraemia.

How might it impact on clinical practice in the

foreseeable future?

» This work has highlighted the need to assess and
treat CV risk factors in individuals with HCV.

» Our findings suggest that engaging sedentary in-
dividuals with HCV in a physical activity/exercise
programme may improve their general health and
well-being.

» A ‘care bundle’ was developed to help clinicians ac-
tively look for and treat potentially modifiable health
problems, including CV disease, depression, alcohol
consumption and substance misuse.

hepatic inflammation that progresses to
cirrhosis in 10%-20% of infected individ-
uals after 20-30 years.”* The development of
cirrhosis is associated with a significant risk of
developing liver failure, hepatocellular carci-
noma and the potential requirement for liver
transplantation.’”
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There has been substantial progress in the treatment
of HCV and now >95% of patients treated with an oral
combination of direct acting antivirals (DAAs) for 8-12
weeks achieve sustained virological response (SVR=cure
of the infection).® Given the wide availability of DAAs,
there is an unprecedented opportunity to eliminate
this infection worldwide.” ® Despite progress in anti-
viral therapy, up to 40% of infected individuals remain
undiagnosed, and a large proportion of those previ-
ously diagnosed are lost to follow—up.2 ? In order to work
towards HCV elimination, viral hepatitis teams have had
to invest significant resources on case finding and have
streamlined treatment pathways with far fewer clinical
contacts in order to upscale treatment rates. Previously,
when patients received interferon-based treatment, they
were provided with regular holistic care, addressing all of
their health needs. As a result of the streamlining of care
pathways with DAAs, care of patients with HCV may have
become less holistic, reducing opportunities to address
non-HCV-related health needs.

Following successful antiviral therapy for HCV, almost
all patients (99%) have at least one comorbidity that
persists long term.'” This includes neuropsychiatric
conditions, such as depression, anxiety and mood disor-
ders."' HCV is also an independent risk factor for type
2 diabetes mellitus (T2DM) and cardiovascular (CV)
disease, and as a result is associated with an increased risk
of early CV-related mortality and all-cause mortality.'*"*
Successful treatment of HCV may reduce future risk
of CV events and the development of T2DM,"” '® but
even individuals with treated HCV remain at risk of CV
complications.'” Health-related quality of life (HRQoL.)
is also reduced in patients with HCV compared with the
general population.18 Treatment of HCV may lead to
sustained improvement in HRQoL, but impaired HRQoL
frequently persists despite HCV treatment due to associ-
ated comorbidities.'? *’

The aim of this study was to assess a cohort of patients
with HCV to determine the burden of other health prob-
lems that could be targeted to improve their health and
well-being and ultimately to improve care pathways for
these individuals by addressing their other health needs.
Specifically, we aimed to
1. Characterise the cardiometabolic risk status in individ-

uals with HCV and to identify modifiable factors that

can be targeted for improvement.

2. Characterise HRQoL status in individuals with HCV
and identify modifiable factors that could be targeted
for improvement.

3. Develop a simple ‘care bundle’ for individuals with
HCV to help their treating teams recognise and ad-
dress some of their other important health needs
during their HCV treatment.

METHODS

Study design

This was a cross-sectional, observational study that
recruited 100 consecutive patients with HCV (treated

or untreated) attending viral hepatitis clinics at The
Newcastle upon Tyne Hospitals NHS Foundation Trust.

Patients

Patients over the age of 18 years were included if they had
chronic HCV infection (defined as HCV RNA detectable
in blood for >6 months) or had achieved SVR (3 months
post-treatment) following treatment for chronic HCV
infection. Patients were excluded if they were currently
on antiviral treatment for HCV or within 3 months post-
treatment, were coinfected with hepatitis B or HIV, had a
history of hepatocellular carcinoma, had a history of liver
transplantation; had decompensated cirrhosis (Child-
Pugh Score>7), or were unable to give informed consent.

Outcomes

The primary outcome of the study was to identify the
proportion of patients with one or more cardiometa-
bolic risk factors, including (1) overweight or obesity, (2)
insulin resistance/T2DM (fasting glucose>5.6 or diag-
nosed with T2DM or glycated haemoglobin (HbAlc)>48
mmol/mol), (3) hypertension (blood pressure>130/85
or specific treatment for hypertension), and (4) dyslip-
idaemia—reduced high-density lipoprotein (HDL)
(<1.03 mmol/L for men or <1.29 mmol/L for women) or
triglycerides>1.7 mmol/L or specific treatment for lipid
disorder.”!

Secondary outcomes included (1) individuals’
projected 10-year risk of a CV event as defined by QRISK3,
(2) smoking status, (3) patients’ current physical activity
levels, (4) prevalence of harmful or hazardous alcohol
use, and (5) HRQoL as assessed by the Hepatitis Quality
of Life Questionnaire (HQLQv2) and factors associated
with impaired HRQoL.

Data collection variables
Clinical and laboratory data were collected prospectively
from the time of enrolment. Relevant clinical details,
including gender, age, weight, height, body mass index
(BMI) and waist circumference were obtained. Smoking
history was documented as never smoked, current smoker
or previous smoker (for >1 year). History of previous
IDU was recorded as never, previous or current (within
the last month). Blood tests were taken, including full
blood count, urea and electrolytes, liver enzymes, HbAlc,
lipids, glucose, vitamin D and HCV RNA using standard
techniques. A detailed medical history, including a list of
current prescribed medications, was recorded and cross-
referenced with information from primary care.
Information was collected on their HCV infection
history, including suspected route of infection, previous
antiviral treatment and outcomes, and current status
(active HCV viraemia or SVR). Stage of liver fibrosis
was defined using transient elastography and catego-
rised as minimal or mild fibrosis (liver stiffness measure-
ment (LSM)<8 kPa), moderate-advanced fibrosis (LSM
8-12.4 kPa) or cirrhosis (LSM>12.5 or liver biopsy
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demonstrating Ishak stage V or VI fibrosis or imaging
evidence of cirrhosis with portal hypertension).

The history of current alcohol consumption was eval-
uated by documenting individuals’ reported current
average alcohol consumption in UK units/week over the
previous year. Previous ‘heavy’ alcohol consumption was
defined as >30units/week for women or >0 units/week
for men for >1 year. The Alcohol Use Disorders Identifi-
cation Test (AUDIT) questionnaire was also completed
by each individual.”* An AUDIT score of >8 indicates an
increased risk of hazardous/harmful alcohol consump-
tion; =15 indicates high risk of hazardous/harmful
alcohol consumption; and 220 indicates possible alcohol
dependence.

Data were also collected on history of previous CV
disease, including ischaemic heart disease, cerebrovas-
cular disease, peripheral vascular disease or atrial fibril-
lation. CV risk was determined using QRISK3 (www.qrisk.
org). This is a validated online tool used to estimate an
individual’s predicted 10-year risk of having a CV event
based on a number of readily available clinical variables,
such as blood pressure, smoking status, presence of
T2DM, BMI, family history, cholesterol: HDL ratio and
history of medical conditions associated with increased
CV risk. All information required for calculation of
QRISK3 was collected. The QRISK3 also calculates a
patients’ ‘healthy heart age’, which is the estimated
age of a healthy person of the same sex and ethnicity
with the same 10-year QRISK3. We compared patients’
chronological age with their estimated biological heart
age (estimated heart age—chronological age) to give an
assessment of their CV health compared with their peers.

Patients’ current self-reported physical activity level
was recorded as sedentary, engaging in regular moderate
physical activity (=150 min/week of activity that leads to
faster breathing, increased heartrate and feeling warmer)
or regular vigorous physical activity (=75 min/week of
activity that leads to very hard breathing, shortness of
breath, rapid heartbeat and should leave a person unable
to maintain a conversation comfortably). Body composi-
tion was measured using 8-point Bioelectrical Impedance
Analysis (BIA) (SECA BIA mBCA 525 Machine, SECA,
UK).

Information on history of mental health disorders was
also collected. We defined a ‘significant” mental health
disorder as one where pharmacological treatment was
used for its treatment. HRQoL was determined using the
HQLQv2, a survey to assess the functional health and
well-being of patients with HCV, using a combination
of the Short-Form 36v2 (SF36v2) Health Survey and 15
additional questions that measure other generic heath
concepts relevant in assessing the impact of hepatitis.
The SF36v2 consists of a survey of questions that are used
to construct scores for eight domains (0-100 scale) and
from these two, summary scores reflecting physical health
(physical health component summary (PCS) score) and
mental health (mental health component summary
(MCS) score) are generated. SF36v2 scores presented in

this study for the eight domains, the PCS and MCS were
normalised to the US general population to have a mean
of 50 and and SD of 10.% Therefore, SF36v2 scores below
50 were considered reduced HRQoL. For the hepatitis-
specific scores, the Hepatitis Distress Scale (HD), positive
well-being (PWB), Hepatitis-specific Limitations Scale
(HLIM) and Hepatitis-specific Health Distress Scale
(HHD) scores ranged from 0 to 100 (not normalised to
the US population), with higher scores indicating better
HRQoL.

Measure of deprivation

The home postcode for each patient was mapped onto
the English Indices of Deprivation using the Index of
Multiple Deprivation (IMD).** The lower layer super
output area (LSOA) was calculated for each individual
patient postcode. Deciles (1-10) for the IMD are calcu-
lated by ranking the 32 844 LSOAS in England from most
deprived to least deprived and dividing into 10 equal
groups (1 being the most deprived area decile and 10 the
least deprived).

Development of the care bundle

A care bundle was developed to address general health
needs of patients based on the findings from this study.
Recommendations within the bundle are based on
National Institute of Health and Care Excellence (NICE)
guidelines.”™ The bundle was initially developed by
KH, PP and SMcP and then revised in response to crit-
ical review by a panel of experts, including hepatologists,
specialist nurses, lifestyle specialists, addiction specialists
and patients.

Statistical analysis

All statistical analyses were performed using the SPSS soft-
ware V.24.0. Continuous normally distributed variables
are represented as mean and =SD. Categorical and non-
normal variables are summarised as median and IQR. %*
tests were used to determine the distribution of categor-
ical variables between groups. To compare the means of
normally distributed variables between groups, Student’s
t-test or analysis of variance test was performed. To deter-
mine differences between groups for continuous non-
normally distributed variables, medians were compared
using the Mann-Whitney U-test. The strength of associa-
tion between clinical variables was assessed by Pearson or
Spearman correlations. To identify factors independently
associated with PCS and MCS, a backward stepwise binary
logistic regression was conducted, including variables
associated with the outcome on univariate analysis with a
p value of <0.2. Backward stepwise linear regression was
used to identify factors independently associated with the
hepatitis-specific HRQoL scores (HD, PWB, HLIM and
HHD), including all variables associated with a univar-
iate analysis p value of <0.2. Gender and index of depri-
vation were included in all models. A p value of <0.05 was
considered significant.

McPherson S, et al. BMJ Open Gastro 2020;7:€000470. doi:10.1136/bmjgast-2020-000470 3

‘y61Adoo
Aq peyosjoud 1senb Aq Lz0g ‘L ¢ Aenuer uo jwoofwq-onsebusdolwqy/:dyy woiy pepeojumo(q “0zZ0Z 1snbny 9z uo 0/¥000-020Z-}seblwag/9g) L0l se paysiignd jsiy ;jossjusodses uadQ rNg


www.qrisk.org
www.qrisk.org
http://bmjopengastro.bmj.com/

RESULTS

Patients

One hundred patients with HCV (viraemic or success-
fully treated) were recruited to this study. The patient
characteristics are shown in table 1. Overall, two-thirds
of the cohort was male and the majority (93%) was of
white ethnicity. The mean age was 51+13 years (range
24-80 years). Overall, 71% had treated HCV and 29%
were viraemic (5% of these had failed antiviral treat-
ment). Thirty-four per cent of the cohort had cirrhosis
(LSM>12.5 kPa) and 54% had minimal or mild liver
fibrosis (LSM<8 kPa).

The main risk factor for HCV acquisition was IDU in
60% of cases. Seven per cent of the cohort were regu-
larly engaging in IDU and 24% regularly engaged in
substance misuse. The overall median alcohol consump-
tion was 0 unit/week (IQR 0-10), but this ranged up to
280 units/week. A total of 23% of the cohort consumed
>14 units of alcohol per week and 44% had a history of
previous ‘heavy’ alcohol consumption (>30 units/week
for women and >50 units/week for men for >1 year). The
median AUDIT score was 3 (IQR 0-10) and 29% had an
AUDIT 28, suggestive of increased risk of hazardous/
harmful drinking, while 7% had an AUDIT >20 indi-
cating possible dependence. Overall, 76% of the cohort
were in the lower 5 deciles of the IMD (indicating higher
deprivation) and 59% were in the lowest three deciles.

Cardiometabolic risk factors

The mean BMI was 27.9+6 kg/m2 with 28% and 38%
of individuals classified as overweight or obese, respec-
tively. Thirty-seven per cent of patients had central
obesity as defined by International Diabetes Federation
waist circumference criteria.”’ A total of 14% had diag-
nosed T2DM and two patients had undiagnosed T2DM.
Sixty-one per cent had hypertension and 27% (44% of
those with hypertension) were treated with antihyperten-
sive medications. Thirty-nine per cent had dyslipidaemia
(reduced HDL, triglycerides>1.7 mmol/L or specific
treatment for lipid disorder), and 10% were treated with
lipid-lowering drugs. Thirty-one per cent of the patients
had metabolic syndrome, and 80% had one or more
metabolic risk factors.”’ Remarkably, 79% had a history
of smoking, and 54% were current smokers.

Fifty-nine per cent of the patients self-reported being
sedentary, while 26% reported regular moderate phys-
ical activity and 15% regular vigorous physical activity.
Body composition was assessed in 58 individuals using
bioimpedance, and the median fat mass in men was
28.7% (IQR 21.8%-33.1%) and that in women was 39%
(IQR 26.9-41.6). Of these individuals, 65% of women
and 58% of men had body fat levels above normal (25%+
for men and 32%+ for women). There were strong rela-
tionships between total fat mass and both BMI (r=0.64,
p=0.006 for women and r=0.67, p<0.001 for men) and
waist circumference (r=0.56 p=0.02 for women and
r=0.71 p<0.001 for men). Overall, there was a relation-
ship between fat mass and the number of features of the

Table 1 Overview of the clinical and demographic features
of the cohort
Age (years) 51.3+13.1 (range 24-80)
Gender 67% male
White ethnicity 93%
HCV treatment status
HCV viraemia currently 29%
Untreated 24%
SVR 71%
Failed antiviral treatment 5%
Substance misuse
Previous IDU 60%
Current IDU 7%
Current substance misuse 24%
Stage of fibrosis
Minimal or mild (LSM<8 kPa) 54%
Moderate-advanced (8.0-12.5 kPa) 12%
Cirrhosis (LSM>12.5 kPa) 34%
BMI (kg/m?) 27.916.0
Normal (<25) 34%
Overweight (25-29.9) 28%
Obese (30+) 38%
Waist circumference (cm)
Men 96.2+13.6
Women 94.4+16.9
Central obesity on waist criteria 37%
Met syndrome 31%
Hypertension 61%
Current treatment with 27%
antihypertensives
T2DM 14%
Dyslipidaemia 39%
Current treatment for dyslipidaemia 10%
Number of Met syndrome features
0 20%
1 28%
2 21%
3 21%
4 8%
5 2%
Fat mass (%)
Males (n=41) 28.7 (range 6.7-45.4,
IQR 21.8-33.1)
Females (n=17) 39.0 (range 12.4-54.5,
IQR 26.9-41.6)
Smoking
Never 21%
Previous 25%
Current 54%
Continued
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Table 1 Continued
QRISK3
Risk of CV event in 10 years (%) 8.2 (range 0.3-63; IQR
3.1-16.2)
‘Heart age’ 62 (range 32-83; IQR
51-71)
Difference between heart age and  +7(range —4 to +26, IQR
actual age +4-+12)
>10% risk of CV eventin 10 years  45%
Alcohol
Current consumption (units week) 0 (range 0-280, IQR
0-10)
Current consumption >14 units/ 23%
week
Previous ‘heavy’ alcohol 44%

consumption

AUDIT score 3 (range 0-34, IQR
0-10)

<8 71%

8-14 16%

15-19 6%

20+ 7%
History of mental health disorder 53%
Current regular physical activity level

Sedentary 59%

Moderate activity 26%

Vigorous activity 15%
Index of Multiple Deprivation (decile)

1 31

2 10

3 18

4 12

5 5

6 5

7 4

8 6

9 6

10 3

AUDIT, Alcohol Use Disorders Identification Test; BMI, body
mass index; CV, cardiovascular; HCV, hepatitis C virus; IDU,
injecting drug used; LSM, liver stiffness measurement; Met,
metabolic; SVR, sustained virological response; T2DM, type 2
diabetes mellitus.

metabolic syndrome (r=0.37, p=0.006). There were no
relationships between fat mass and activity levels (p>0.05).

Projected 10-year CV event risk

In total, 9% of patients had a formal diagnosis of CV
disease. The median 10-year CV event risk estimated by
QRISK3 was 8.2% (range 0.3%-63%, IQR 3.1-16.2).
Overall, 45% of individuals had a predicted 10-year
CV event risk of >10%, all of which were aged over 45

years. Despite presenting with a CV event risk indica-
tive of statin treatment,” only 10% of these individuals
were treated with lipid-lowering drugs. Remarkably, 92%
had a predicted biological ‘heart age’ greater than their
chronological age (median difference +7 (-4 to +26)
years). There was no significant difference between the
predicted biological heart age and chronological age
for individuals with treated HCV and those with active
HCV (p=0.92). Patients with cirrhosis had a significantly
higher median predicted 10-year CV event risk than
patients without cirrhosis (11.1% (IQR 7.7-19.2) vs 5.3%
(IQR 1.6-14.5), p=0.002).

Psychological comorbidity and HRQoL

This cohort had a very high prevalence of mental health
disorders with 53% having a history of treatment for a
mental health disorder, such as depression, anxiety or
other psychiatric disorders. HRQoL was reduced in the
cohort with mean scores for all domains of the SF36v2
being below that of the general population (figure 1A).
Table 2 shows the relationship between clinical factors
and both the PCS and the MCS scores for the whole
cohort. Overall, the PCS score were significantly associ-
ated with the age, presence of cirrhosis, the metabolic
syndrome, history of a mental health disorder, regular
physical activity level and index of deprivation. Factors
associated with the MCS were the presence of the meta-
bolic syndrome, history of a mental health disorder,
current smoking, IDU history, regular physical activity
level and index of deprivation.

Following multivariate analysis (table 3) correcting for
gender and index of deprivation, presence of cirrhosis
and the metabolic syndrome were independently associ-
ated with reduced PCS (<50). Reduced MCS (<50) was
independently associated with regular moderate phys-
ical activity and a history of mental health disorder after
correcting for gender and index of deprivation (table 3).
A comparison of the individual components of the
SF36v2 between individuals with and without the factors
independently associated with PCS and MCS is shown in
figure 1B-E.

Relationship between clinical factors and hepatitis-specific
HRQoL domains

Relationships between clinical factors and the hepatitis-
specific HRQoL domains for the entire cohort are shown
in online supplementary table 1. History of depression,
current substance misuse and a sedentary lifestyle were
associated with a lower (worse) HD score (p<0.001,
p=0.02 and p=0.02, respectively). Achieving SVR and
engaging in regular physical activity were associated with
a higher PWB score (p=0.04 and p=0.01, respectively),
whereas a diagnosis of depression was associated with a
significantly lower score (p<0.001). Patients with viraemia
had a significantly lower (more limitation) HLIM score
(p=0.03). A lower (more distress) HHD score was associ-
ated with the presence of HCV viraemia and a diagnosis
of depression (p=0.004 and p<0.001, respectively).
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Figure 1 (A) HRQoL measured using the SF36v2 for

the cohort. (B) A comparison between SF36v2 scores for
HRQoL between individuals with and without cirrhosis. (C)
Comparison between SF36v2 scores for HRQoL between
individuals with and without metabolic syndrome. (D)
Comparison between SF36v2 scores for HRQoL between
individuals, depending on engagement in regular moderate
physical activity. (E) Comparison between SF36v2 scores for
HRQoL between individuals with and without a diagnosis of
a mental health disorder. (F) Comparison of scores for the
hepatitis-specific domains of HRQoL between individuals
with active viraemia and those who achieved SVR. (A-E) Data
are displayed for the eight domains and the two composite
summary scores (physical health component summary and
mental health component summary). SF36v2 scores for

the domains and summary scores were normalised to the
US general population. Scores below 50 (horizontal black
line) indicate reduced HRQoL. (F) These scores were non-
normalised. Conditional differences between groups and
were assessed by t-test (B-E) and Mann-Whitney U -test (F).
* denotes <0.05; ** denotes <0.01 and *** denotes <0.001.
BP, bodily pain; GH, general health; HD, Hepatitis Distress
Scale; HHD, Hepatitis-specific Health Distress Scale;

HLIM, Hepatitis-specific Limitations Scale; HRQoL, health-
related quality of life; MCS, mental health component; Met
syn, metabolic syndrome; MH, mental health; PF, physical
functioning; PHC, physical health component; PWB, positive
well-being; RE, role—emotional; RP, role—physical; SF36v2,
Short-Form 36v2; SF, social functioning; SVR, sustained
virological response; VT, vitality.
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To determine factors independently associated with the
hepatitis-specific HRQoLL domains, multivariable linear
regression correcting for gender and index of depriva-
tion was performed (table 3). This identified that a seden-
tary lifestyle, the presence of a psychiatric disorder and
current substance misuse were independently associated

with the HD score. The PWB score was independently
associated with a sedentary lifestyle and a history of mental
health disorder. The presence of viraemia and current
substance misuse were independently associated with the
HLIM score. The HHD score was independently associ-
ated with achieving SVR, exercising more frequently and
a diagnosis of depression. Figure 2F shows scores for the
hepatitis-specific HRQoL domains for individuals who
were viraemic and those who had achieved SVR.

DISCUSSION

HCV is one of the major causes of cirrhosis worldwide.
In addition to causing hepatic complications, HCV is
associated with extrahepatic manifestations, including
an increased risk of T2DM, CV disease and neuropsychi-
atric conditions."™ The aim of this study was to assess
a cohort of patients with HCV to determine the burden
of health problems that could be targeted to improve
their health and well-being, specifically cardiometabolic
risk factors and HRQoL, and to develop a care bundle
to improve the holistic care of these patients. One of
the most striking findings from this study was that the
cohort had a very high estimated CV event risk. Remark-
ably, 92% of the cohort had an estimated heart age, using
QRISKS3, greater than their chronological age. Overall,
45% of individuals in the cohort had a predicted 10-year
CV event risk of greater than 10%, a rate at which NICE
guidelines recommend primary prevention with statin
treatment.” Unfortunately, rates of statin and anti-
hypertensive prescribing were low at 10% and 27%,
respectively, meaning many of these individuals were not
receiving treatments known to extend life and reduce CV
risk. Moreover, statins may have other benefits to patients
with HCV, including potentially slowing progression to
cirrhosis, reducing risk of hepatic decompensation and
reducing incidence of hepatocellular carcinoma.” *
This high overall CV risk in the cohort is most likely due
to the very high rates of smoking in the cohort (54%
current smokers vs 14% in the UK general population)®
and the high prevalence of metabolic risk factors, with
80% having one metabolic risk factor and 31% having
full metabolic syndrome. HCV is well known to have
complex interactions with glucose and lipid metabo-
lism that may impact on CV risk.** Recent data have
suggested that successful treatment with DAAs improves
glycaemia and reduces incidence of T2DM.* * However,
serum cholesterol and low-density lipoprotein levels may
increase post—treatment,36 emphasising the importance
of assessing individual CV risk. It is not clear from our
study why rates of prescribing drugs for primary preven-
tion of CV risk were low in this cohort. This could be due
to patient factors, such as individuals not attending for
annual medical reviews or patients declining treatment
with these drugs. Itis also possible that some patients may
not be offered regular CV reviews or treatment due to
discrimination because stigma about HCV still exists in
healthcare systems.”’
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Factor PCS P value MCS P value

Male 44.4+11.8 39.1+15.1

Age r=-0.26 0.01 r=0.17 0.09

Viraemic 43.3+11.9 41.2+15.4

Cirrhosis 0.008 0.31

Yes 39.4+11.7 41.8+16.3

o
]

Hypertension 0.49

Yes 43.5+10.7 38.6+15.2

No 44.0+12.0 39.5+14.9

o
b
a

Metabolic syndrome 0.035

Yes 40.7+9.2 35.3+15.1

No 45.1+10.9 43.1+£16.2

1ybuAdoo

QRISK3 r=-0.14

o
-
©

r=0.06 0.59

<8 42.9+11.3 41.0+15.3

o
w
(&)}

Previous ‘heavy’ alcohol 0.06

Yes 42.5+11.6 36.6+15.2

No 43.6+11.3 44.8+14.6

o
(o2}
[¢¢]

IDU (current) 0.03

Yes 41.8+11.7 27.5+9.9

No 45.2+10.8 41.3+£14.7

=3
g

Moderate exercise 0.01

Yes 46.7+11.2 44.2+14.4

No 42.8+11.9 38.1+15.1
Psychiatric disorder 0.035 <0.001
Continued

~
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Table 2 Continued

Factor PCS P value MCS P value
No 46.3+x11.4 46.9+13.0
Yes 41.4+11.5 32.9+13.5
Index of deprivation r=0.21 0.04 r=0.27 0.007

Bold values are statistically significant.

AUDIT, Alcohol Use Disorders Identification Test; BMI, body mass index; HCV, hepatitis C virus; IDU, injecting drug used; MCS, mental
health component summary; PCS, physical health component summary; SVR, sustained virological response; T2DM, type 2 diabetes

mellitus.

Another important finding in this study was the overall
high prevalence of reduced HRQoL in the cohort, with
mean values for all domains of the SF36v2 being lower
than the average for the US general population.”® This
is probably due to a number of factors including the
high prevalence of deprivation, mental health disorders,
cirrhosis and the metabolic syndrome in the cohort. In
this study, the presence of both cirrhosis and metabolic
syndrome were independently associated with reduced
overall physical health (PCS). Both of these factors have
been shown to be associated with reduced HRQoL in
other populations (both HCV and non-HCV)."®* Factors
independently associated with reduced overall mental
health (MCS) in our cohort were a history of a mental
health disorder and sedentary behaviour. A sedentary
lifestyle and a history of a mental health disorder were
also independently associated with lower scores in the
hepatitis-specific scores: HD, PWB and HHD. We were
not able to determine whether the association between
engagement in regular moderate physical activity and
better mental health was ‘cause’ or ‘effect’. The fact that
we found associations between both presence of the meta-
bolic syndrome and history of a mental health disorder
and reduced HRQoL and found a positive impact of
physical activity on HRQoL suggests that engaging seden-
tary individuals with HCV in a physical activity/exercise
programme may improve their general health. Formal
assessment of a physical activity/exercise programme as
a treatment strategy for reduced HRQoL in patients with
HCV is worthy of a trial.

Our data illustrated that the presence of HCV viraemia
was associated with reduced scores in the hepatitis-specific
HRQoL. domains; HLIM and HHD. Previous studies
have shown that successful treatment of HCV infection
is associated with reduced risk of liver-related complica-
tions, overall mortality, improved HRQoL, reduced risk
of CV events and reduced incidence of T2DM, so treating
HCV in infected individuals is a priority.'” '® However, as
shown in the current study and others, despite successful
clearance of HCV, the majority of individuals have
comorbidity that persists, which may impact on health
and well-being.'” * With recent advances in antiviral
treatment for HCV, nearly all patients can achieve SVR
(cure) with a short course of DAAs.® Given the simplicity
of DAA treatment, patients with HCV now have far fewer
clinical contacts with viral hepatitis teams than they did

when treated with interferon-based treatment in the
past. Moreover, many clinical teams are now focussing
resources on trying to ‘eliminate’” HCV and are treating
many more patients than previously.” As a result, the care
of individuals with HCV may have become less holistic.
Given that we have demonstrated a high burden of
potentially modifiable health problems in this cohort,
this suggests we should incorporate more holistic care in
our HCV treatment pathways. Care bundles have been
shown to improve care in patients with liver disease in
other settings.” * We therefore developed a clinical
care bundle (figure 2) to address some non-HCV-related
health problems. This bundle provides a checklist to
ensure that patients are offered appropriate surveillance
of cirrhosis-related complications; an assessment of CV
risk; advice on smoking cessation, alcohol consumption
and substance misuse; screening for depression and
advice on physical activity and lifestyle in line with NICE
guidelines. There is some evidence in the qualitative
literature that treating HCV in infected individuals can
be a ‘turning point’ in their lives, helping them focus on
their general health.*’ We hope that use of this bundle
will help improve the general health and well-being of
our patients. This bundle could be adapted for use in
different settings specifically indicating who is responsible
for managing specific aspects of the bundle (eg, primary
care for initiating and monitoring the CV management
and addiction services for managing substance/alcohol
misuse). Formal evaluation of the impact of the care
bundle is planned.

This study has some limitations. First, patients were
recruited from hospital HCV clinics, which is likely to
have a selection bias. A large proportion of our patients
are now treated in community or prison clinics, so the
prevalence of specific comorbidities addressed may be
different in these settings. This cohort was older and had
a higher prevalence of cirrhosis than patients seen our
community outreach clinics.* However, mental health
disorders (up to 71%), excessive alcohol consumption
(up to 29%) and other comorbidities were very preva-
lent in our community clinics, so patients are likely to
benefit from a holistic, care bundle approach irrespec-
tive of their treatment setting. Second, the SF36v2 data
were normalised to the US general population because
UK data were not available to us. There may therefore be
differences between the UK and US general populations

8 McPherson S, et al. BMJ Open Gastro 2020;7:€000470. doi:10.1136/bmjgast-2020-000470

‘y61Adoo

Aq peysjoid 1senb Aq LZ0z ‘1z Arenuer uo /woo fwq onseBuadolwgy/:dny woly papeojumod “0Z0Z ISNBNY 9z Uo 02+000-0202Z-1seBlua/gg L L 0L se paysiand jsy ;oisjusosses) usdo riNg


http://bmjopengastro.bmj.com/

Newcastle Hepatitis C Holistic Management Care Bundle

Table 3 Independent factors associated with unfavourable

PCS, MCS and the hepatitis-specific HRQoL scores Date seen: Completed by:

PCS Weight tka) Height (m) ‘ BMI (kgim?) ‘ BP (mmHg)
Factor OR (95°/o Cl) P value Is the patient cirrhotic? Yes O No O
Metabolic 35 (1 15to 10 7) 0.027 If yes - HCC surveillance O Variceal screening O Bone density/FRAX O
syndrome Alcohol
Cirrhosis 3.7 (1 2to 11 5) 0.022 Current alcohol consumption? ...................... unitsiweek

: : : : AUDIT-C SCOr€...ovvvre (complete full AUDITif25)  Full AUDIT SCOr&..............

MCS Alcohol reduction/abstinence advice if AUDIT> 7: Y N NA
Factor OR (950/0 c|) P value Offer referral to alcohol services if AUDIT >19: Y N NA declined
Moderate 0.14 (0.05 to 0.45) 0.001 Smoking
exercise Current smoker? Yes No Ex Details:.........ooooiiirii

Smoking cessation advice: Y N N/A

Psychiatric 8.6 (2.7 t0 27.8) <0.001
disorder

Offer referral to stop smoking service: Y N declined

ey . Substance misuse
Hepatitis Distress Scale

Current substance misuse? Y N Details:.................
Factor aOR (95% C|) P value Give harm reduction advice on substance misuse. Y N NA

Referral to addiction services? Y N N/A declined
Moderate 17.52 (4.43 to 30.60) 0.009
exercise Diagnosis of Mental health disorder Y N Details:...........ccccccevveveeeerieninnnns

. . During the last month, have you often been bothered by feeling down, depressed or hopeless? Y N

PlSyChlatI'lC 21 76 ( 351 2 to 840) 0002 During the last month, have you often been bothered by having little interest or pleasure in doing things? Y N
dISOI’der (If yes to either question then screen using PHQY/GADY tool)
Current -18.36 (-34.01 to -2.71) 0.022 Managing metabolic risk factors
substance Review BP (further monitoring or treatment if BP>140/90 via GP). Referto GP  N/A
misuse Consider screening for T2DM if > 40 years or central obesity: Y N NA

Test/review lipids in those >40 years and calculate QRISK®3: Y N NA

POSItlve We"'belng (If QRISK3 > 10% then refer GP to consider statin treatment)

Factor aOR (95% Cl) P value —
Managing lifestyle
Moderate 15.27 (493 to 2560) 0.004 Discuss dietary advice if overweight/obese or underweight: Y N N/A
exercise Target weight ......... Kg
Psychiatric ~20.27 (-30.60 to —9.95) <0.001 Current physical actiily [evels: ‘
disorder Sedentary o Lighto Moderate o Vigorous o
Discuss/reinforce physical activity/exercise advice: Y N NA
Achieved SVR  9.98 (-1.16 to 21.13) 0.079
Hepatitis-specific Lmitation Scale Figure 2 Care bundle. AUDIT, Alcohol Use Disorders
Fact OR (95% CI P val Identification Test; BMI, body mass index; BP, blood
actor o i (] value pressure; FRAX, fracture risk assessment tool; GAD7,
Moderate 11.77 (-2.17 t0 25.71) 0.097 General anxiety disorder 7; GP, general practitioner; HCC,
exercise hepatocellular carcinoma; N, no; N/A, not applicable; PHQ9,
Metabolic —-14.73 (-29.81 to 0.34) 0.055 patient health questionaire - 9; T2DM, type 2 diabetes
Syndrome mellitus; Y, yes.
Achieved SVR  17.00 (1.91 to 32.10) 0.028
T ~17.78 (-34.38 to —1.18) 0.036 In conclusion, we have demonstrated that patients with
substance HCV are at high risk of CV events, and potentially modi-
misuse fiable risk factors are not being addressed adequately. In
Hepatitis-specific Distress Scale addition, HRQolL is reduced in all domains of the SF36v2
Factor aOR (95% ClI) P value compared with the general population, and this is asso-
ciated with the presence of cirrhosis, HCV viraemia, the
Moderate 13.63 (0.07 to 27.19) 0.049 . ) :
exercise metabolic syndrome, history of mental health disorder
o and sedentary behaviour. A care bundle has been devel-
Psychiatric -23.03 (-36.80 to 9.25) 0.001 d with the ai £ . h | health and
disorder ope Wl[ t € aim of improving the general health an
Achieved SVR  19.77 (5.12 to 34.41) 0.009 well-being of individuals with HCV.
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Corrected for gender and index of deprivation.
aOR, adjusted OR; HRQoL, health-related quality of life; MCS, Acknowledgements We thank the LIVErNORTH charity for funding this study.
mental health component summary; PCS, physical health

component summary; SVR, sustained virological response. Contributors Study design and concept: SMcP, KH and MC; funding acquisition:

SMcP and MC; data collection: SMcP, SG, SH and RW; data analysis: SMcP, PP, AW,
KH and MC; writing and approval of the final manuscript: all authors; development
for the SF36v2 that we were unable to account for in this of the care bundle; SMcP, KH, PP, AW and MC; guarantor SMcP.

study. Third, this was a relatively small study with rela-  Funding LIVErNORTH Charity.

tively few HCV viraemic individuals limiting its power to Competing interests SMcP: consultancy/speakers fees from Abbvie, Allergan,
assess some outcomes. BMS, Cambwick, Gilead, Intercept, MSD, Novartis and Sequana.

McPherson S, et al. BMJ Open Gastro 2020;7:€000470. doi:10.1136/bmjgast-2020-000470 9

‘y61Adoo
Aq peyosjoid 1senb Aq L z0z ‘L ¢ Aenuer uo jwoofwq-onsebusdolwq//:dpy wouy peapeojumo(q “0zZ0Z 1snbny 9z uo 0/¥000-020Z-}seblwag/9g) L0l se paysiignd jsiy ;jossjusodses uadQ rNg


https://twitter.com/stumcp
http://bmjopengastro.bmj.com/

Patient consent for publication Not required.

Ethics approval This study was approved by North East-Tyne and Wear South
Research Ethics Committee (16/NE/0239) and all participants provided written
informed consent before enrolment.

Provenance and peer review Not commissioned; externally peer reviewed.

19

20

Younossi ZM, Stepanova M, Reddy R, et al. Viral eradication is
required for sustained improvement of patient-reported outcomes in
patients with hepatitis C. Liver Int 2019;39:54-9.

Cossais S, Schwarzinger M, Pol S, et al. Quality of life in patients
with chronic hepatitis C infection: severe comorbidities and disease
perception matter more than liver-disease stage. PLoS One
2019;14:e0215596.

Data availability statement Data are available upon reasonable request. Data are 21 Alberti KGMM, Eckel RH, Grundy SM, et al. Harmonizing the
vai . net. metabolic syndrome: a joint interim statement of the International
avallable on request from stuart mcpherson2@nfs.net diabetes Federation Task force on epidemiology and prevention;
Open access This is an open access article distributed in accordance with the National heart, lung, and blood Institute; American heart association;
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which world heart Federation; international atherosclerosis Society;
permits others to distribute, remix, adapt, build upon this work non-commercially, and international association for the study of obesity. Circulation
and license their derivative works on different terms, provided the original work is 2009;120:1640-5.
properly cited, appropriate credit is given, any changes made indicated, and the 22 Saunders JB, Aasland OG, Babor TF, et al. DeV?'OPme”t of the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/. alcohol use disorders identification test (AUDIT): WHO collaborative
project on early detection of persons with harmful alcohol
ORCID iD - (,i/lonsgmhpl\:or}l--ll_. Ag_d'('/lctigﬁ 1993j8!L31:791—804. for the SF36v2
) aruish M, Kosinski M, Bjorner J. User’s manual for the V.
Stuart McPherson http://orcid.org/0000-0002-5638-2453 Health Survey. Quality Mejtric Incorporated, 2011.
24 UK Government. English indices of deprivation. National Statistics,
2019.
25 NICE. Clinical guidelines. CG90 depression: recognition and
REFERENCES management. National Institute for Health and Care Excellence (UK),

1 WHO. Global hepatitis report. World Health Organisation, 2017. 2009.

2 PHE. Hepatitis Cpm Englaevd. Public Health Enggland, 2019. 26 NICE. Clinical guidelines. NG50 assessment and management of

3 Westbrook RH, Dusheiko G. Natural history of hepatitis C. J Hepatol ;’6’;’%03"3- National Institute for Health and Care Excellence (UK),
2014;61:558-68. :

4 Freeman AJ, Dore GJ, Law MG, et al. Estimating progression 27 NICE. Clinical guidelines. CG 115 Alcohol-use dosorders: diagnosis,
to cirrhosis in chronic hepatitis C virus infection. Hepatology assessment and managment of harmful drinking and alcohol
2001;34:809-16. dependence. National Institute for Health and Care Excellence (UK),

5 Innes HA, Hutchinson SJ, Allen S, et al. Excess liver-related 2011. o o L . .
morbidity of chronic hepatitis C patients, who achieve a sustained 28 NICE. Clinical guidelines. NG136: hypertension in adults: diagnosis
viral response, and are discharged from care. Hepatology and management. National Institute of Health and Care Excellence
2011;54:1547-58. (UK, 2019. n o _

6 European Association for the Study of the Liver. Electronic address: 29 NICE. Clinical guidelines. CG181 lipid modification: cardiovascular
easloffice@easloffice.eu, European Association for the Study of the risk assessment and the modification of blood lipids for the primary
Liver. EASL recommendations on treatment of hepatitis C 2018. J and secondary prevention of cardiovascular disease. National
Hepatol 2018;69:461-511. Institute for‘ Health and_ Care Excellence (UK),' 2016. o

7 WHO. Global health sector strategy on viral hepatitis 2016-2021. 30 NICE. P ”bl’.c heglth gu:dellne. P I._’38 type 2 diabetes: prevention in
World Health Organisation, 2016. ggi)gle at high risk. National Institute for Health and Care Excellence,

8 Maticic M, Lombardi A, Mondelli MU, et al. Elimination of hepatitis . ) " .

C in Europe: can who targets be achieved? Clin Microbiol Infect 81 BUt.t AA Yan P, Bpnllla H.‘ .et al. !Eﬁeqt of addition of s.tatms to
2020:26:818-823. antiviral therapy in hepatitis C V|r.us—|nfected persons: results from

9 Simpson H, Manley P, Lawler J, et al. Distance to treatment as a ERQHIVES' Hep_atology 2015’62'365_74'. . L

. ) . 32 Janicko M, Drazilova S, Pella D, et al. Pleiotropic effects of statins in
factor for loss to follow up of hepatitis C patients in North East . ’ - ’ e,
England. J Public Health 2019;41:700-6 the dlsggses of the_hver. Worldq Gastroenterol 2016_,22.6201—13.
10 Louie KS‘ St Laurent S Forssén UM ot :':zl The high comorbidity 33 NHS Digital. Statistics on smoking, England. NHS Digital, 2019.
burden o% the hepatitis,C virus infect’ed pdpulation in the United 34 Serf_aty L Mgtgbolic_ man.ifes’_tation's of hepatitis C virus: diabetes
States. BMC Infect Dis 2012:12:86 mellitus, dyslipidemia. Clin Liver Dis 2017;21:475-86.
11 Barrei : DP.Marinho RT. Bi h M ) ¢ al. Psvch ial and 35 Butt AA, Yan P, Aslam S, et al. Hepatitis C virus (HCV) treatment
arréira Dr, Marinno R, bicho W, et al. Fsychosocial and with directly acting agents reduces the risk of incident diabetes:
neurocognitive factors a_ssomated with hepatitis C - implications for results from electronically retrieved cohort of HCV infected veterans
future health and wellbeing. Front Psychol 2018;9:2666. (ERCHIVES). Clin Infect Dis 2020:70:1153-60.
12 Lee KK, Stelzle D, Bing R, et al. Global burden of atherosclerotic 36 Drazilova S, Janicko M, Skladany L, et al. Glucose metabolism
card|ovascglar d_lsease in people lWIth hepatitis C virus infection: changes in patients with chronic hepatitis C treated with direct
a systematic review, meta-analysis, and modelling study. Lancet acting antivirals. Can J Gastroenterol Hepatol 2018;2018:1-10.
Gastroenterol Hepatol 2019;4:794-804. 37 Chan Carusone S, Guta A, Robinson S, et al. "Maybe if | stop the
13 _Bada\_/vi A, Di_Giusepp_e_ G, Arora P Cardiovascular disease risk drugs, then maybe they'd care?"-hospital care experiences of
in pat|e|jts with hepatitis C. infection: results from two general people who use drugs. Harm Reduct J 2019;16:16.
population health surveys in Canada and the United States (2007- 38 Corica F, Corsonello A, Apolone G, et al. Metabolic syndrome,
2017). PLoS One 2018;13:0208839. o psychological status and quality of life in obesity: the QUOVADIS
14 Fabiani S, Fallahi F, Ferrari SM, et al. Hepatitis C virus infection study. Int J Obes 2008;32:185-91.
ang de\;elopmleny Offtilﬁe I'2t dlatbete; meg_ltlés: SVAS/Itetmgtg revt;ew 39 McPherson S, Dyson J, Austin A, et al. Response to the NCEPOD
and meta-analysis of the literature. Rev Endocr lvietab Disor report: development of a care bundle for patients admitted with
2018;19:405-20. decompensated cirrhosis-the first 24 h. Frontline Gastroenterol
15 Butt AA, Yan P, Shuaib A, et al. Direct-acting antiviral therapy for 2016;7:16-23.
HCV infection is associated with a reduced risk of cardiovascular 40 Dyson JK, Rajasekhar P, Wetten A, et al. Implementation of a
disease events. Gastroenterology 2019;156:987-96. ‘care bundle' improves the management of patients admitted to
16 Chen'Y, Ji H, Shao J, et al. Different hepatitis C virus infection hospital with decompensated cirrhosis. Aliment Pharmacol Ther
statuses show a significant risk of developing type 2 diabetes 2016;44:1030-8.
mellitus: a network meta-analysis. Dig Dis Sci 2020;65:1940-1950. 41 Batchelder AW, Peyser D, Nahvi S, et al. "Hepatitis C treatment
17 Rossi C, Jeong D, Wong S, et al. Sustained virological response from turned me around:" psychological and behavioral transformation
interferon-based hepatitis C regimens is associated with reduced related to hepatitis C treatment. Drug Alcohol Depend
risk of extrahepatic manifestations. J Hepatol 2019;71:1116-25. 2015;153:66-71.
18 Younossi Z, Park H, Henry L, et al. Extrahepatic manifestations 42 Elsharkawy AM, Miller C, Hearn A, et al. Improving access to
of hepatitis C: a meta-analysis of prevalence, quality of life, and treatment for patients with chronic hepatitis C through outreach.
economic burden. Gastroenterology 2016;150:1599-608. Frontline Gastroenterol 2013;4:125-9.
10 McPherson S, et al. BMJ Open Gastro 2020;7:€000470. doi:10.1136/bmjgast-2020-000470

‘y61Adoo
Aq peyosjoud 1senb Aq Lz0g ‘L ¢ Aenuer uo jwoofwq-onsebusdolwqy/:dyy woiy pepeojumo(q “0zZ0Z 1snbny 9z uo 0/¥000-020Z-}seblwag/9g) L0l se paysiignd jsiy ;jossjusodses uadQ rNg


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5638-2453
http://dx.doi.org/10.1016/j.jhep.2014.07.012
http://dx.doi.org/10.1053/jhep.2001.27831
http://dx.doi.org/10.1002/hep.24561
http://dx.doi.org/10.1016/j.jhep.2018.03.026
http://dx.doi.org/10.1016/j.jhep.2018.03.026
http://dx.doi.org/10.1016/j.cmi.2020.01.014
http://dx.doi.org/10.1093/pubmed/fdy190
http://dx.doi.org/10.1186/1471-2334-12-86
http://dx.doi.org/10.3389/fpsyg.2018.02666
http://dx.doi.org/10.1016/S2468-1253(19)30227-4
http://dx.doi.org/10.1016/S2468-1253(19)30227-4
http://dx.doi.org/10.1371/journal.pone.0208839
http://dx.doi.org/10.1007/s11154-017-9440-1
http://dx.doi.org/10.1053/j.gastro.2018.11.022
http://dx.doi.org/10.1007/s10620-019-05918-7
http://dx.doi.org/10.1016/j.jhep.2019.07.021
http://dx.doi.org/10.1053/j.gastro.2016.02.039
http://dx.doi.org/10.1111/liv.13900
http://dx.doi.org/10.1371/journal.pone.0215596
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.192644
http://dx.doi.org/10.1111/j.1360-0443.1993.tb02093.x
http://dx.doi.org/10.1002/hep.27835
http://dx.doi.org/10.3748/wjg.v22.i27.6201
http://dx.doi.org/10.1016/j.cld.2017.03.004
http://dx.doi.org/10.1093/cid/ciz304
http://dx.doi.org/10.1155/2018/6095097
http://dx.doi.org/10.1186/s12954-019-0285-7
http://dx.doi.org/10.1038/sj.ijo.0803687
http://dx.doi.org/10.1136/flgastro-2014-100491
http://dx.doi.org/10.1111/apt.13806
http://dx.doi.org/10.1016/j.drugalcdep.2015.06.007
http://dx.doi.org/10.1136/flgastro-2012-100282
http://bmjopengastro.bmj.com/

	Increased cardiovascular risk and reduced quality of life are highly prevalent among individuals with hepatitis C
	Abstract
	Introduction﻿﻿
	Methods
	Study design
	Patients
	Outcomes
	Data collection variables
	Measure of deprivation

	Development of the care bundle
	Statistical analysis

	Results
	Patients
	Cardiometabolic risk factors
	Projected 10-year CV event risk
	Psychological comorbidity and HRQoL
	Relationship between clinical factors and hepatitis-specific HRQoL domains

	Discussion
	References


