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Protocol

AbstrACt
Introduction People living with hepatitis C virus (HCV) 
infection are disproportionately over-represented in 
the healthcare system due to various individual and 
contextual circumstances, including comorbidities and 
socioeconomic marginalisation. With growing trends in 
morbidity and mortality related to HCV infection, HCV is 
becoming a significant health and financial burden on the 
healthcare system, particularly in acute hospital settings. It 
is noteworthy that with the advent of direct-acting antiviral 
therapy the increasing number of patients who are cured 
of HCV could potentially result in different patterns of 
hospital-related outcomes over time.
Methods and analysis We will conduct a systematic 
review of published literature to retrieve quantitative 
research articles pertaining to hospital outcomes among 
patients living with HCV. Primary outcomes include 
hospitalisation rates, length of stay, leaving against 
medical advice, readmission and in-hospital mortality. In 
total, five databases will be searched (MEDLINE, EMBASE, 
CINAHL, PsycINFO and Web of Science). Titles, abstracts 
and full texts will be independently reviewed by two 
investigators in three separate stages. The methodological 
quality of included quantitative research studies will 
be assessed using a validated tool. Data from included 
articles will be extracted using a standardised form and 
synthesised in a narrative account.
Ethics and dissemination Results of this systematic 
review could provide a better understanding on how to 
optimise health systems and services to improve patient 
outcomes and care. The results of this study may provide 
future research with a foundation to guide decision-
making and for designing and implementing systems-level 
interventions to improve treatment and care delivery for 
people living with HCV. Ethical approval for this study was 
received by the University of British Columbia/Providence 
Health Care Research Ethics Board. Findings from this 
study will be disseminated through peer-reviewed 
publications, presentations, reports and community forums
PrOsPErO registration number CRD42017081082; 
Pre-results. 

IntrOduCtIOn 
The harms associated with hepatitis C virus 
(HCV) constitute a major public health chal-
lenge globally. It is estimated that 71 million 
people are living with chronic HCV infection, 
with a significant proportion who are at high 

risk of developing advanced liver disease, 
cirrhosis or liver cancer.1 In fact, a review of 
the literature revealed that the risk of hepato-
cellular carcinoma increases up to 17-fold in 
patients living with chronic HCV compared 
with their HCV-negative counterparts, 
and this may persist even after achieving 
a treatment-induced sustained virological 
response.2–5 If left untreated, approximately 
399 000 people die annually from conse-
quences associated with HCV, mostly from 
advanced liver disease and hepatocellular 
carcinoma.6–8 According to WHO surveil-
lance data, hepatitis-related deaths are at an 
all-time high, with an increasing number of 
individuals dying as a result of viral hepatitis 
infection compared with HIV, tuberculosis 
and malaria, which have been declining in 
recent years.1 

People living with chronic HCV infection 
are often over-represented in the healthcare 
system.9 10 Previous studies have demonstrated 
that these individuals are large users of inpa-
tient, emergency department and outpatient 
health services, which is likely a result of a 
number of individual and contextual circum-
stances, including comorbidities and socio-
economic marginalisation.11 12 For example, 
a national study conducted in the USA 
indicated that inpatient admissions among 
HCV-infected individuals born between 1945 
and 1965 (ie, baby boomers) increased by 

strengths and limitations of this study

 ► This study will be the first to systematically assess 
the literature on the impact of hepatitis C virus (HCV) 
infection on hospital-related outcomes.

 ► All included articles will be assessed for method-
ological quality using a validated tool, the Downs 
and Black checklist.

 ► There may be some heterogeneity in the way that 
the main exposure, HCV infection, and the hospi-
tal-related outcomes are defined, which may bias 
individual studies.
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>60% (2.6% in 2001 to 4.2% in 2010, p<0.001) over a 
9-year period.12 The health burden on patients living with 
HCV infection is also increasing due to the advancing age 
of this population, where most were infected as a result of 
nosocomial or iatrogenic practices in healthcare settings 
prior to the introduction of blood and organ screening.13 
Furthermore, an advancing age coincides with the slow 
progression of the infection’s clinical manifestations.14 
There are also significant healthcare costs associated 
with increasing chronic HCV severity, with acute inpa-
tient costs being the largest contributor to the financial 
burden on the health system.11 15 16

In recent years, the advent of direct-acting anti-
viral (DAA)-based therapies has made controlling the 
HCV epidemic a realistic probability.17 18 By extension, 
this would result in a significant reduction in hospital and 
health service utilisation and would likely have a bene-
ficial effect on the resource burden currently imposed 
on the health system. To date, there has been no explicit 
systematic review that has examined the impact of 
HCV infection on hospital-related outcomes, including 
hospital admission rates, length of stay, leaving hospital 
against medical advice, readmissions and in-hospital 
mortality, and the potential impact of DAAs on these 
outcomes. Most of the previously reviewed literature has 
been focused on hospital outcomes among people living 
with HIV/AIDS, a population that overlaps significantly 
with people living with HCV infection due to shared 
transmission routes.19 Therefore, the purpose of this 
systematic review is to comprehensively assess the litera-
ture on this topic to provide a better understanding on 
how to optimise health systems and services to improve 
patient outcomes and care.

MEthOds And AnAlysIs
Protocol and registration
This systematic review protocol conforms to the Preferred 
Reporting Items for Systematic Reviews and Meta-Anal-
yses Protocols (PRISMA-P) checklist (online supple-
mentary additional file 1), and we will adhere to the 
PRISMA guidelines for the development of this system-
atic review.20 21 This protocol has been registered in the 
PROSPERO database (CRD42017081082).

research question
The proposed systematic review will aim to answer the 
following research question: what is the impact of HCV 
infection on hospital-related outcomes among adults?

Patient and public involvement
No patients were involved in the design of the study. 
However, results will be disseminated to appropriate 
patient groups as described in the discussion section.

Eligibility
The research question being addressed is best described 
by the population, exposure and outcomes (PEO) 

framework: the population of interest will include adults 
≥18 years of age (at baseline); the exposure of interest 
will be acute or chronic HCV infection; the outcome 
of interest will be hospital-related outcomes, which will 
include the following: proportion or rates of hospitalisa-
tion; length of stay; proportion or rates of leaving hospital 
against medical advice; proportion or rates of readmis-
sion and proportion or rates of in-hospital mortality. 
While the introduction of DAAs has been relatively 
recent, efforts will also be made to examine the potential 
impact of expanded access to DAAs on these hospital-re-
lated outcomes.

For the present study, only original quantitative 
research studies that report on HCV and hospital-related 
outcomes will be included. Commentaries, letters to the 
editors, editorials and other types of opinion pieces will 
be excluded. We will also exclude literature reviews, but 
will conduct back referencing to ensure that all relevant 
studies from the literature review are captured. The 
search will be restricted to publications in English, but 
in order to capture a comprehensive list of relevant arti-
cles, will not be restricted to setting or publication date; 
however, these will be recorded during data extraction 
and synthesis. The planned start date for this study is 
February 2018.

Information sources and search strategy
We will conduct a comprehensive search strategy to 
identify articles that meet the eligibility criteria. Specifi-
cally, we will search the following databases: MEDLINE, 
EMBASE, CINAHL, PsycINFO and Web of Science. As 
indicated above, search terms will be based on the PEO 
framework, and these terms will be mapped to data-
base-specific medical subject headings and controlled 
vocabulary terms when available (online supplemen-
tary additional file 2). Additionally, we will search refer-
ence lists of research articles and systematic reviews to 
identify relevant articles not otherwise captured in the 
search strategy. To ensure the robustness of the search 
strategy, we have consulted with a medical reference 
librarian with expertise in systematic reviews and popu-
lation and public health at the University of British 
Columbia (U. Ellis, personal communication, October 
5, 2017).

study records
We will conduct database searches and import the full-text 
articles from the search strategy into Endnote X8. Then, 
we will remove any duplicates prior to reviewing the titles, 
abstracts and full-text articles. This will be conducted 
independently in three separate stages by two investiga-
tors. At each review stage, studies clearly not meeting the 
inclusion criteria will be excluded from further review and 
the reason for exclusion will be recorded. If the two inves-
tigators are not able to come to a consensus regarding the 
inclusion or exclusion of an article, this will be resolved 
by discussion with a third investigator.
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risk of bias in individual studies
The methodological quality, including risk of bias, of 
included quantitative research studies will be assessed 
using the Downs and Black checklist for the reporting 
of healthcare studies.22 23 This 27-item checklist has 
been shown to be a valid and reliable tool in assessing 
the quality of research studies. Higher scores represent 
higher overall methodological quality. Each article will 
be independently scored by two investigators. If the 
two investigators are not able to come to a consensus 
regarding the inclusion or exclusion of an article, this will 
be resolved by mutual consent and discussion with a third 
investigator.

data synthesis
A PRISMA flow chart will be created to outline the article 
selection process.24 Data from included studies will be 
extracted using a standardised form developed to capture 
study characteristics and main findings and summarised 
in a table. Specifically, information on study characteris-
tics (eg, geographical setting, study design, study period 
(including therapeutic periods, ie, interferon-based 
therapy era, first-generation DAA-based therapy era, 
second-generation DAA-based therapy era), study popu-
lation), participant characteristics (eg, age, sex/gender); 
study objectives; outcome variable(s) and main study 
findings will be extracted from individual studies. Should 
there be multiple articles pertaining to the same study 
population and setting, we plan to extract comprehensive 
data across the articles but they will be linked together as 
one unique study. Findings from the included studies will 
then be synthesised in a narrative account that addresses 
the objectives of this systematic review.

EthICs And dIssEMInAtIOn
The proposed systematic review will be the first to synthe-
sise the literature to identify the burden of HCV infec-
tion on the healthcare system, particularly as it pertains to 
acute inpatient hospital care. The results from this review 
will provide evidence to help health system leaders and 
policymakers develop effective health policies and strate-
gies that will positively influence how care is delivered to 
patients living with HCV. Additionally, these findings may 
reveal efficient models of treatment and care that would 
promote retention and continuity of care for patients and 
minimise any gaps in the healthcare system.

We plan to conduct a comprehensive and reproduc-
ible search and analysis of the available literature while 
recognising that there may be some limitations. First, the 
investigators are aware that biases may be present even in 
studies that have been well designed. To address this, the 
proposed review will be evaluated on its risk of bias using 
a validated tool and will be conducted independently by 
two investigators. Second, there may be some heteroge-
neity in the way that the main exposure and outcomes 
are defined, which may bias individual studies. While we 
plan to include all studies that fit the eligibility criteria 

with no restrictions on measurement, we plan to record 
and report these in our data extraction table. Third, it 
is possible that some eligible studies may be missed in 
our search strategy, though we have sought expert advice 
from an experienced librarian to ensure that our search 
strategy is as inclusive as possible.

On completion of the proposed systematic review, a 
robust knowledge dissemination and exchange strategy 
will be implemented. We plan to submit the findings of 
this review for publication in a peer-reviewed open access 
journal to ensure that the results are accessible to the 
appropriate scientific and clinical audiences. We also 
plan to present the results at relevant scientific confer-
ences and meetings both nationally and internationally 
(eg, Conference on Retroviruses and Opportunistic 
Infections, The Liver Meeting, The Canadian Network on 
Hepatitis C Meeting). Recognising that the publication 
of research findings through scientific avenues may not 
necessarily be easily accessible to public and community 
end users, our findings will also be disseminated through 
newsletters and plain language summaries throughout 
local hospitals and clinical programmes for timely and 
effective uptake of the research findings. 

In sum, the proposed systematic review will examine and 
quantify the effect of HCV infection on hospital-related 
outcomes, and, whenever possible, the effect of expanded 
access to DAAs on these outcomes. Findings from this 
review may lead to the identification of current gaps in 
the literature regarding this topic and the development 
of new research questions to be answered. In addition, 
this review may discover effective quality improvement 
strategies in an effort to minimise the health, societal and 
financial burden imposed on the hospital and healthcare 
system.
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