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Abstract

Chronic hepatitis B infection (CHB) is a condition that needs ongoing care such as monitoring for liver enzymes (ALT) and
HBYV DNA tests in treated and untreated patients, and annual imaging evaluation for liver cancer. Although follow-up care
and treatment might seem straight forward, an estimated two-thirds of those who are aware of their infection are not seeing a
health care provider, and more than half of those who are eligible for treatment do not receive it. This study aimed to compile
and examine studies related to the barriers of disease monitoring, treatment, and liver cancer surveillance for CHB patients
in the United States (US). A total of 4439 studies on monitoring and surveillance of CHB published between 2007 and 2018
were identified through a search of electronic databases. After critical assessment, the authors included 42 studies, divided
into categories: ‘patient-related barriers’; ‘provider-related barriers’; and ‘system-related barriers’. Among the patient-related
barriers, one of the most frequent factors invoked in failing to have adequate surveillance was lack of patient’s knowledge. In
the provider-related barrier category, a lack of disease knowledge and adherence to guidelines was frequently reported. For
the system-related barrier category, the only recurrent mention was a lack of clarity in guidelines or lack of guidelines from
certain national institutions. This review summarizes and highlights the need for long-term disease management improve-

ment of chronic hepatitis B infection for patients and healthcare providers that care for them.
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Introduction

Chronic hepatitis B infection (CHB) is a vaccine preventable
and treatable disease caused by the hepatitis B virus (HBV)
and is a major cause of death from liver cancer and liver cir-
rhosis [1]. Once cirrhosis and/or liver cancer occur, health
care and treatment costs are estimated to reach $41 billion
in year 2030 in the United States [2]. Treatment with the
highly effective and low resistance first line antiviral medi-
cation is as simple as taking a pill a day. Although not cura-
tive, continued suppressive therapy when indicated would
prevent disease progression and greatly reduce the risk of
costly disease complications. An estimated two-thirds of
those who are aware of their infection are not seeing a phy-
sician [3], and more than half of those who are eligible for

P4 Mehlika Toy
mtoy @stanford.edu

Asian Liver Center, Department of Surgery, Stanford

University School of Medicine, 780 Welch Road, CJ 130,
Palo Alto, CA 94304-5787, USA

@ Springer

treatment do not receive it [4]. There are serious gaps in the
real-life care of hepatitis B patients. Many CHB patients are
not receiving the guideline recommended routine follow-up
care such as monitoring for liver enzymes (ALT) and HBV
DNA tests every 6 months, and annual imaging evaluation
for hepatocellular carcinoma (HCC) (e.g., ultrasound) in cir-
rhotic patients in most general healthcare settings in the US
[5]. A series of cohort studies and model based simulation
indicate that HCC surveillance is cost-effective and associ-
ated with improved early tumor detection, curative treatment
rates, and survival, when it is available to patients at risk
such as CHB infected individuals [6-9]. However, the real-
world utilization rate is below 20% for patient and provider
related reasons [10, 11], among which are poor adherence
due to health illiteracy from the patient and no disease and
risk knowledge among healthcare providers. There seems
to be inadequate transfer of disease knowledge to patient,
which is most likely due to poor knowledge of disease risk
and progression among physicians.
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This study aimed to systematically compile and examine
studies related to the barriers of monitoring, treatment, and
HCC surveillance for CHB patients in the US.

Methods

Studies for this review were identified via extensive searches
of four bibliographic databases, Pubmed (includes MED-
LINE); EMBASE (a biomedical and pharmacological bib-
liographic database); Psyclnfo (literature related to psychol-
ogy) and CINAHL (the Cumulative Index to Nursing and
Allied Health Literature). A research librarian (CS) helped
to design the search strategies. Individual search strategies
include but are not limited to the following terms: hepatitis
b; hepatocellular carcinoma; guideline adherence; monitor-
ing and surveillance. We defined monitoring as the meas-
urement of alanine aminotransferase (ALT) and HBV-DNA
viral load via bloodwork, and the term surveillance to refer
to HCC detection.

The search was limited to January 2007-June 2018 and
excluded non-English language studies. Case reports and
letters were also excluded. Complete search strategies for
each database, including the database’s native search syntax,
are available upon request.

The results of the database searches were uploaded
to Rayyan [12], a web-based application that facilitates
screening reviewing and analyzing studies for systematic
reviews. Two of the authors (SI and MT) carried out a blind
review process for the inclusion and data extraction of the
papers. When disagreements arose, these were resolved by
consensus.

We opted for a more inclusive approach in which we
initially included reviews and other background articles in
order to also search any relevant bibliography. According to
our inclusion criteria, the study population had to be either
CHB patients or relevant members who could comment on
the potential barriers of CHB patients, such as healthcare
providers or community leaders, the study had to be con-
ducted in the United States and it had to include barriers or
potential barriers to either monitoring, treatment or HCC
surveillance for CHB. Studies that used either t-tests or
regression analysis by retrospectively looking at patient and
electronic medical records to demonstrate the monitoring
and surveillance were included. Studies focusing on vac-
cination or screening barriers for hepatitis B were excluded.
Studies conducted on healthcare providers’ knowledge for a
variety of liver conditions were included as long as CHB was
included as one of the conditions. However, we excluded
those studies that reported barriers for patients with liver
conditions but did not clearly separate CHB from other con-
ditions and did not report the associated barriers strictly for
CHB. We included qualitative as well as quantitative studies,

in order to access as much information as possible regarding
our topic of interest.

We included patient, provider and system related barriers,
since this classification had been previously used in ana-
lyzing barriers of hepatitis B care [13], with some studies
addressing one or all of these categories. If the barriers were
concerning patients, they were assigned as patient-related
barriers, and if they mentioned providers, they were included
in the provider category, irrespective of the person discuss-
ing the barrier (i.e., provider, patient or community leader).

Results

The results of the search strategy and final distribution of
the studies are shown in Fig. 1. The search identified 4432
papers and an additional seven references manually (total of
4439). Forty two out of 147 studies that were included for
full text review were retained for final data extraction and
discussion.

The barriers extracted from the studies were categorized
as patient, provider and system-related barriers, with barriers
to monitoring/surveillance and treatment being presented
separately (see Tables 1, 2, 3). We chose to present such
barriers separately due to the nature of the disease, more
precisely because some individuals might only require moni-
toring for long periods of time before being considered for
treatment.

Across the three categories of barriers, there were cer-
tain recurrent factors. Among the patient-related barriers,
one of the most frequent factors invoked in failing to have
adequate surveillance was lack of patient’s knowledge [14,
15, 17, 19, 22, 23, 26, 30, 31], be it not knowing the risks
associated with CHB, not knowing that there are effective
treatments available or not knowing that CHB at present
is incurable. Another commonly mentioned barrier was
related to financial issues, either having no insurance or
having financial difficulties that prevented individuals from
paying out-of-pocket costs [3, 14, 16, 19-21, 25, 29-33,
36, 37,39-41, 45]. Having a preference for complementary
or alternative treatments for CHB was also mentioned as a
patient-related barrier in several studies [15, 25, 26, 32, 39,
41, 42]. Some examples of such beliefs in and preferences
for complementary and alternative treatments were taking
herbal treatments that interfere with western treatments and
not disclosing these herbal treatments to the physicians [25];
thinking that a change in diet and lifestyle is sufficient to
manage their condition [41] or that herbal medications are a
better alternative than prescription drugs [42].

In the provider-related barrier category, one of the most
frequent obstacles was a lack of disease knowledge and
adherence to guidelines [16, 17, 19, 23, 25, 29, 33, 42, 44,
46, 47, 49-51, 53]. Having a primary care physician (PCP)
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Fig. 1 Flow chart of the review
study screening and selection
process

Manuscripts identified through

Manuscripts identified through
database search (n=4432)
PubMed (n=3168)
EMBASE (n=1044)
PsychINFO (n=51)
Cinhal (n=169)

Manuscripts excluded (n=4292)

manual search (n=7)

or a community clinic provider also seemed to act as a bar-
rier, as opposed to seeing a specialist or going to a university
clinic [35, 40, 43, 44, 52]. Another barrier was the providers’
attitude [25, 31-33, 49], illustrated by beliefs among some
that HCC surveillance did not reduce all-cause mortality
[49]; by attempts to cut costs for patients who were per-
ceived as not able to afford the care [25], by beliefs among a
few providers that the benefits of surveillance were uncertain
[33] or by perceived lack of active listening or interest in the
patient [31].

For the system-related barrier category, the only recur-
rent mention was a lack of clarity in guidelines or lack of
guidelines from certain national institutions [16, 19, 49].

Discussion

Reviewing patient, provider and system related barriers
to monitoring, treatment and HCC surveillance of CHB
patients, certain patterns emerged. These were mainly: lack
of knowledge, financial difficulties and a preference for
alternative treatments among patients; lack of knowledge,
working in community clinics or being a PCP and atti-
tude issues among providers and a lack of clear guidelines
when it comes to system related barriers. It is important to
mention that while these barriers have been identified in a
subset of participants, they do not reflect the entire sam-
ples included in the studies (i.e., physicians’ knowledge of

@ Springer

Duplicates (n=327)
Exclusions based on title and/or abstract
review (n=3965)

Manuscripts for full-text review
(n=147)

Manuscripts excluded (n=105)
Background article (n=40)
Does not address barriers for CHB
surveillance/treatment (n=39)
Study population outside of inclusion
criteria (n=17)

Not conducted in the USA (n=9)

Manuscripts included in literature
review (n=42)

CHB guidelines). These identified barriers and others are
not however independent of the rest—some within category
or between category barriers may mutually influence one
another. For instance, the preference for herbal or dietary
treatments in some cases may be tied to the patients’ lack of
knowledge about CHB, its progression and available treat-
ments or reasons for monitoring and surveillance. At the
same time, the patients’ lack of knowledge may stem from
the doctors’ lack of knowledge and their subsequent omis-
sion of certain important details from the patients’ appoint-
ments or from the doctors’ beliefs that monitoring and sur-
veillance offer no actual benefits for patients. Similarly, the
physicians’ lack of knowledge, especially PCPs, may stem
from the lack of sufficient specialists in certain hospitals or
clinics and from a lack of clear guidelines. There are cur-
rently several formal guidelines issued with respect to CHB
developed by medical societies for management and treat-
ment (i.e., the AASLD, the APASL, the EASL, WHO guide-
lines) and a lack of disease management guidelines from
other organizations that may be more familiar to US practi-
tioners (e.g., the US Preventive Services Task Force). Since
some of these recommendations vary, these discrepancies in
recommendations may lead to confusion among practition-
ers and to a failure to enforce the guidelines appropriately.
Given that many diagnosed CHB patients are currently
not getting adequate monitoring and treatment [11], and
that this lack of proactive health behavior can lead to poten-
tially preventable liver cancer in about 25% of patients [1],
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Table 1 (continued)
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Pregnancy or future pregnancy

Lower ALT levels

Area

HBYV hepatitis B virus, CHB, chronic hepatitis B, PCPs primary care physicians, PPO preferred provider organization, POS point of service, ALT alanine aminotransferase

further measures need to be taken to address these barriers
and thus increase monitoring and surveillance. Despite the
fact that most interventions have little to no effect on increas-
ing screening uptake for a variety of conditions [55, 56],
being able to know the potential barriers that might affect
monitoring and surveillance among patients may lead to a
better understanding of how to design such interventions
or better yet how to more rapidly identify and address such
barriers individually.

While systematic reviews have been conducted for other
regions, such as Europe [57], there are differences in moni-
toring and surveillance uptake rates between Europe and
North America, which may raise the possibility of differ-
ent barriers or more barriers in the US compared to other
regions [11]. In Europe, the systematic review study [57]
found barriers in the care and treatment (combined) of CHB
such as having an immigrant status or lack of knowledge.
This review fleshes out findings in terms of monitoring,
treatment, and surveillance separately, and tries to go beyond
immigrant status, by looking at cultural or attitudinal vari-
ables, at affordability of care for people or at system-related
barriers which might partially explain providers’ decisions.

Some of the barriers included in this review come from
retrospective studies based on regression analyses. These
barriers were not directly identified by participants but
inferred as barriers due to predicting lack of adequate sur-
veillance or their opposites predicting adequate surveillance.
Moreover, the ability to predict an outcome does not mean
that the variable is the actual cause of that outcome and
thus is necessarily a barrier. For example, being treated by
a PCP as opposed to a specialist has been found to predict
lower monitoring and HCC surveillance rates. However, this
cannot be attributed to being a PCP in and of itself, but
more likely to the fact that PCPs have less specific train-
ing in CHB, that they see patients with a wider variety of
conditions and that CHB is rarer in their practice compared
to specialists such as gastroenterologists or hepatologists.
Similarly, some studies have found that having cirrhosis is a
predictor of optimal surveillance rates [35]. This of course
does not mean that patients should increase cirrhosis rates
in order to receive better care, but that patients with a more
severe status are monitored and treated more thoroughly by
their physicians since their risk of developing HCC is also
higher, as per the guidelines. While we searched four differ-
ent databases for studies on barriers in the US, this is not
a comprehensive review of all published work, nor did our
study include unpublished work which may have contained
elements not presented in this paper.

Understanding which the most frequently mentioned
barriers in the literature are may help guide future research
efforts which explore gaps, help providers address common
barriers in their practice to obtain higher adherence rates,
guide future overarching efforts of establishing national
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guidelines and direct outreach efforts among non-profits
geared towards the CHB population.
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