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Abstract

Background Hepatitis B (HBV) is prevalent in certain US
populations and regular HBV disease monitoring is critical
to reducing associated morbidity and mortality. Adherence
to established HBV monitoring guidelines among primary
care providers is unknown.

Aims The purpose of this study was to evaluate HBV
disease monitoring patterns and factors associated with
adherence to HBV management guidelines in the primary
care setting.

Methods Primary providers within the San Francisco
safety net healthcare system were surveyed for HBV
management practices, knowledge, attitudes, and barriers
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to HBV care. Medical records from 1,727 HBV-infected
patients were also reviewed retrospectively.

Results Of 148 (45 %) responding providers, 79 %
reported ALT and 44 % reported HBV viral load testing
every 6-12 months. Most providers were knowledgeable
about HBV but 43 % were unfamiliar with HBV man-
agement guidelines. Patient characteristics included: mean
age 51 years, 54 % male and 67 % Asian. Within the past
year, 75 % had ALT, 24 % viral load, 21 % HBeAg tested,
and 40 % of at-risk patients had abdominal imaging for
HCC. Provider familiarity with guidelines (OR 1.02, 95 %
CI 1.00-1.03), Asian patient race (OR 4.18, 95 % CI
2.40-7.27), and patient age were associated with recom-
mended HBV monitoring. Provider HBV knowledge and
attitudes were positively associated, while provider age and
perceived barriers were negatively associated with HCC
surveillance.

Conclusions Comprehensive HBV disease monitoring
including HCC screening with imaging were suboptimal.
While familiarity with AASLD guidelines and patient
factors were associated with HBV monitoring, only pro-
vider and practice factors were associated with HCC sur-
veillance. These findings highlight the importance of
targeted provider education to improve HBV care.

Keywords Hepatitis B - Hepatocellular carcinoma -
Primary care - Provider education - Practice
guidelines - Health disparities

Abbreviations

ALT Alanine aminotransferase
HBV Hepatitis B virus

HBsAg  Hepatitis B surface antigen
HBeAg Hepatitis B e antigen
HAV Hepatitis A virus
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HCV Hepatitis C virus

HIV Human immunodeficiency virus

HCC Hepatocellular carcinoma

AASLD American Association for the Study of Liver
Diseases

Introduction

In the United States, an estimated 1.25 million people are
chronically infected with hepatitis B virus (HBV) [1].
Nationwide, up to 70 % of HBV-infected persons are for-
eign born, and the prevalence is rising along with the influx
of immigrants from endemic regions [2, 3]. It is estimated
that the majority of HBV-infected individuals are undiag-
nosed, and those who are aware of their infection are not
receiving recommended medical care [4-6]. Early identi-
fication and appropriate disease management can reduce
the risk of HBV-related complications, namely, hepato-
cellular carcinoma (HCC) and end-stage liver disease [1,
7-9], and are cost-effective in the long-term [10, 11].
Despite this, recent studies highlight inadequate monitoring
and treatment of at-risk HBV-infected patients [6, 12, 13],
and given the negative clinical consequences of chronic
infection, improving HBV disease management has been
highlighted as a public health priority [14]. In this country,
HBV infection is a major health disparity that dispropor-
tionally affects individuals from predominantly immigrant,
low income, and underinsured communities [4, 15, 16]. It
is well known that these patients who predominantly rely
on safety-net healthcare resources are prone to experienc-
ing health disparity [17], and therefore, evaluation of HBV
management practices in this setting is critical to reducing
the disproportionate burden of disease in this population.
The natural course of chronic hepatitus B (CHB) virus is
highly variable, and understanding the dynamic nature of
HBYV infection is key to effective disease management and
underscores the need for ongoing clinical monitoring. The
American Association for the Study of Liver Disease
(AASLD) has established evidence-based guidelines to
assist healthcare providers in the evaluation, management,
and treatment of patients with CHB [1]. Depending on HBV
disease phenotype, these guidelines recommend monitoring
of ALT and HBV viral load every 3—12 months and HBeAg
testing every 6—12 months in those with HBeAg-positive
disease, though the recommendations for HBe Ag testing are
less clear for HBeAg-negative patients [1]. Liver enzymes
(ALT levels) and HBV viral load are used to determine
candidacy for HBV therapy. The AASLD also recommends
a regular HCC surveillance program for at-risk HBV-
infected individuals, with or without cirrhosis, using bian-
nual liver ultrasound [1, 18]. Limited recent studies suggest

that there is insufficient HBV monitoring and HCC sur-
veillance in clinical practice and that treatment-eligible
individuals are not being identified [6, 12, 13, 19], while
patient and provider factors associated with inadequate
HBYV care are not well understood.

In 2010, the Institute of Medicine (IOM) highlighted the
importance of improved provider education as a strategy for
optimizing HBV care [14]. Prior studies that focus on HBV
screening have identified certain gaps in provider knowledge
of risk factors for HBV acquisition and use of recommended
HBYV screening tests [19, 20]. Less is known about provider
familiarity with disease management guidelines and moni-
toring of those patients with established HBV infection,
particularly in the primary care setting. We and others have
recently reported a wide range of primary provider famil-
iarity (38-73 %) with major HBV screening and manage-
ment guidelines [21, 22]. In addition to these provider
factors, there are likely to be specific patient and healthcare
system factors that impede delivery of recommended care. In
this study, the first of its kind, we sought to characterize
patterns of disease monitoring in the San Francisco safety-
net healthcare system with a large and diverse HBV-infected
patient population, both from provider self-report of their
practice patterns and review of medical records in order to
identify gaps in management and modifiable factors that
impact HBV disease monitoring and care.

Methods
Study Design and Subjects

Between July 2010 and December 2010, a cross-sectional
survey of providers within the San Francisco Community
Health Network (CHN) was conducted to evaluate provider
HBYV knowledge, attitudes, and perceived barriers to HBV
care, including liver cancer surveillance. There are
approximately 330 full and part-time practicing providers
within the CHN primary care clinics. The survey was sent to
these providers by mail or electronic mail, and a second
mailing to non-respondents was conducted after 4 weeks.
We also performed a retrospective evaluation of HBV-
infected patient records, defined by positive hepatitis B
surface antigen (HBsAg) testing, followed in the CHN pri-
mary clinics during the same study period. The San Fran-
cisco safety net health care system provides care to over
150,000 patients, including most uninsured residents in the
city and county of San Francisco [23], and is comprised of
the San Francisco Department of Public Health (SFDPH),
which includes a network of 15 primary care clinics and San
Francisco General Hospital (SFGH), an acute care and
referral facility, as well as 11 primary care clinics affiliated
with the San Francisco Community Clinic Consortium. The
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racial and ethnic distribution of patients within this system
reflects the diversity of the San Francisco bay area more
broadly (30 % Latino, 20 % non-Hispanic white, 25 %
Asian & Pacific Islander, 20 % African American, and 5 %
other). The study was approved by the Committee on Human
Research of the University of California, San Francisco.

Survey Design

The survey instrument was developed by study investiga-
tors with input from other primary providers, hepatologists,
survey design experts, and previously published healthcare
surveys. Content domains included provider and practice
characteristics, HBV management practices, familiarity
with management guidelines, HCC screening practices
including modalities used, and provider attitudes about and
perceived barriers towards HBV care. The survey was
pilot-tested with 20 physicians and revised thereafter.

Data Collection and Data Analysis

The identified patient data were extracted from electronic
medical records within the primary care electronic disease
registry of the San Francisco safety net system and included
patient demographics, screening and vaccination practices,
liver imaging studies, and laboratory values. From this pool,
1,727 patients met criteria for chronic hepatitis B (HBsAg
positive for at least 6 months or without any subsequent
HBsAg negative results) and had attended at least one pri-
mary care clinic visit over the past 24 months. Based on the
available data, patients at risk for HCC were defined as
Asian males >40 years old and females >50 years old. Data
were extracted from provider surveys and included provider
and practice characteristics. Data were summarized using
mean = SD, median (range), and frequencies at the practice
level and across practices. In order to assess overall provider
knowledge, favorable attitudes, and barriers to management,
composite scores were formed from responses to the ques-
tions designed to assess these factors. Specifically, the
knowledge score was computed as a number of correct
responses to 11 questions assessing knowledge (1 for cor-
rect, O for incorrect; max score 11). The attitude score was
determined by summing numerical codes assigned to
responses to questions designed to assess attitudes (1 for
“agree” response, 0.5 for “unsure” response, and O for
“disagree” response; max score 8). The barrier score was
also determined by summing the numerical codes for
questions regarding perceived barriers in their practice (1 for
“agree” response, 0.5 for “unsure” response, and O for
“disagree” response; max score 9).

Our two primary outcome variables were (1) adherence to
recommended HBV management, defined as a composite of
ALT and HBV viral load measured during the previous
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12 months and an HBeAg measured at any time point; and
(2) adherence to recommended HCC surveillance in at-risk
patients, defined as abdominal imaging within the previous
12 months. Patient and provider factors associated with
recommended HBV management and HCC surveillance
were summarized to the practice level to retain confidenti-
ality, and then evaluated using generalized linear mixed
modeling. This approach accommodates predictors mea-
sured at either the practice or patient level and clustering of
patients within practice. Multivariate logistic regression
modeling included predictors identified as important a priori,
as well as those determined by univariate analysis to be
statistically significant, with a p value < 0.05 (two-sided).
All analyses were performed using STATA version 12.0
(STATA Corporation, College Station, TX).

Results
Practice Patterns Based on Provider Self-Report

The response rate to the provider survey was 45 % (148/329).
The proportion of providers who responded to the survey
from clinics with high HBV patient load was similar to those
who did not respond (45 vs. 44 %, p = 0.42). Characteristics
of the 148 responding providers and the practice settings in
which they deliver care are summarized in Table 1. The
majority of providers were female (71 %), Caucasian race
(59 %), and medical doctors (70 %). Nearly half of providers
reported that Asian and Pacific Islanders (APIs) comprised
greater than 25 % of the patients in their practice.

Provider self-reported management practices of HBV-
infected patients are summarized in Table 2. Fifty-seven
percent of providers reported administration of hepatitis A
(HAV) vaccine to greater than 75 % of their patients. Sev-
enty percent reported screening more than 75 % of their
HBV-infected patients for hepatitis C virus (HCV) infection,
and 47 % for human immunodeficiency virus (HIV) co-
infection. Treatment for HBV infection was offered by 19 %
of primary providers. In terms of HBV monitoring practices
(Fig. 1), 79 % reported monitoring patient ALT levels every
6—12 months, and 44 % monitoring HBV viral load levels
every 6—12 months. There was a wide range of reported
HBeAg testing, including 26 % who reported never testing
for HBeAg. Of those surveyed, 96 % reported regular HCC
surveillance in their practice, and nearly half reported that
the majority of HBV-infected patients had been screened for
HCC. Forty-three percent of respondents were not familiar
with AASLD guidelines for HBV management.

In terms of survey assessment of knowledge, attitudes,
and perceived barriers (Table 3), on average, 73 % of
providers answered all knowledge questions correctly.
Over 90 % of providers knew that chronic hepatitis B is
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Table 1 Provider and practice characteristics

Table 2 Management practices by provider self-report

Characteristic All providers

HBV management All providers

(N = 148) (N = 148)

Age, years [N, (%)] Proportion of patients with CHB vaccinated against HAV [N, (%)]
20-39 66 (45) 1-25 % 12 (8)
40-59 67 (45.5) 26-50 % 9 (6)
>60 11 (7) 51-75 % 29 (20)
Not reported 4 (2.5) 75 % 84 (57)

Female gender [N, (%)] 105 (71) None 1(1)

Race/ethnicity [N, (%)] Uncertain/not reported 13 (9)
Caucasian 87 (59) Proportion of patients with CHB screened for HCV [N, (%)]
African-American 4 (3) 1-25 % 8 (5)
Hispanic/Latino 10 (7) 26-50 % 10 (7)
Asian 35 (24) 51-75 % 20 (14)
Other/not reported 12 (7) 75 % 103 (70)

US born [N, (%)] 123 (83) None 2 (1)

Providers with Asian language 23 (16) Uncertain/not reported 54)
proficiency [N, (%)] Proportion of patients with CHB screened for HIV [N, (%)]

Post-graduate degree [N, (%)] 1-25 % 16 (11)
MD 103 (70) 26-50 % 25 (17)
NP/PA 38 (26) 51-75 % 29 (20)
Other 7@ 75 % 69 (47)

Specialty [N, (%)] None 2(1)
Internal medicine 61 (41) Uncertain/not reported 7 (4)
Family medicine 66 (45) Provider offers HBV treatment in their practice [N, (%)]
Infectious diseases 503 Self-rated familiarity with AASLD HBV 28 (19)
Other/not reported 16 (11) guidelines [N, (%)]

Years in practice [N, (%)] Not familiar 64 (43)
0-10 86 (58) Somewhat/very familiar 83 (56)
11-20 37 (25) Not reported 1(1)
>20 22 (15) Provide HCC surveillance for patients with CHB [N, (%)]

Not reported 3(2) Proportion of patients with CHB screened for HCC 142 (96)

Number of patients seen per week [N, (%)]

[N, (%)], patients 1-25 % 9 (6)
0-20 53 (36) 26-50 % 18 (12)
21-40 44 (30) 51-75 % 33 (22)
41-60 27 (18) 75 % 68 (46)
>60 20 (13.5) None 1(1)
Not reported 4 (2.5) Uncertain/not reported 19 (13)

Provi'der practice consists of more than 25 % Asian 71 (47) HBYV hepatitus B virus, HCC hepatocellular carcinoma, HAV hepati-
patients [N, (%)] tus A virus, AASLD The American Association for the Study of Liver

Provider practice consists of more than 50 % of 59 (40) Disease, CHB chronic hepatitus B

patients with limited English proficiency [N, (%)]

often asymptomatic, that uninfected household contacts
should be vaccinated against hepatitis B, that vaccinating
against hepatitis B can prevent liver cancer, and that
treating hepatitis B can prevent cirrhosis. Fewer providers
knew that higher levels of HBV viral load are associated
with increased risk of cirrhosis (67 %), and that liver
cancer can occur in the absence of cirrhosis (71 %).
Regarding attitudes, 65 % of providers reported that not

screening for liver cancer among patients with hepatitis B
is a malpractice risk. Over 95 % indicated that good evi-
dence regarding reduction of mortality or society recom-
mendations influenced their decision to perform screening
tests. The most common perceived barriers to HBV care
were difficulty accessing specialty care resources (26 %),
lack of awareness of guidelines (24 %), lack of clarity of
guidelines (25 %), and patient financial barriers (15 %).
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Fig. 1 Self-reported hepatitis B monitoring tests used by providers.
The figure summarizes the responses of providers with regard to the
type of test and the frequency of the test used in their practice for
hepatitis B monitoring. AST aspartate aminotransferase, ALT alanine
aminotransferase, HBV viral load hepatitis B viral load, HBeAg
hepatitis B e antigen

Practice Patterns Based on Review of Electronic
Medical Records

Electronic medical records of 1,727 patients with chronic
HBYV infection were evaluated (Table 4). Just over half
were male, the mean age was 51 years, and the majority
(67 %) were Asian American. Sixty percent of patients
were covered by public insurance, while nearly 40 % were
uninsured, many of whom rely on the Healthy San Fran-
cisco program for access to care. Healthy San Francisco is
not medical insurance but a program operated by the
SFDPH designed to make healthcare more accessible and
affordable to uninsured San Francisco residents (www.
healthysanfrancisco.org). Testing for HAV immunity
(HAV total antibody) was performed in 81 % of patients,
and of those tested, 84 % (1,173/1,398) were immune
(antibody positive). Twenty-four percent of HBV-infected
patients were vaccinated during this period and, of these,
77 % (322/420) had prior documentation of HAV immune
status, while 23 % (98/420) were vaccinated without prior
testing. Thirty-two percent (71/225) of HAV-susceptible
patients were not vaccinated, yet 14 % (168/1,173) of
HAV-immune patients did receive HAV vaccination. HCV
antibody testing was performed in 35 % of patients overall,
and while only one-third of Asians and Caucasians were
tested (31 and 34 %, respectively), nearly half of African-
American and Latino patients (48 % and 44 %, respec-
tively) were tested for HCV. For the 24 % of patients
screened for HIV, rates were again higher among African-
Americans (37 %) and Latinos (37 %), as compared to
Asians (20 %) and Caucasians (29 %).

Serum ALT measurement was performed in 95 %
(1,646) of all patients, of which 75 % (1,291/1,646) had
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testing within the past 12 months, and 60 % (991/1,646)
within the past 6 months. HBV viral load was assessed in
47 % (813) of all patients, 51 % (413) within the past
12 months. HBeAg serologic testing was performed in
71 % (1,231) overall, but only 29 % (363/1,231) were
tested within the past 12 months. The majority (83 %,
1,024/1,231) of those tested were HBeAg negative. In total,
369 patients or 21 % of the patient population met our
defined criteria for minimal recommended clinical moni-
toring, i.e., testing of ALT and HBV viral load within the
past 12 months, and HBeAg at any time point.

HCC Surveillance

Just over half (51 %) of all patients with chronic HBV
infection underwent some form of HCC surveillance within
the past 12 months (847/1,727). Of those screened, half
(434/847) had AFP measurement alone, 36 % (301/847) had
combined AFP measurement and an abdominal imaging, and
13 % (112/847) had imaging alone. The majority (66 %) of
all HBV-infected patients had no prior abdominal imaging.
Among the 848 at-risk patients, defined as Asian men over 40
and Asian women over 50 years of age, 63 % (531/848) had
HCC surveillance over the past 12 months, and again, the
most common screening modality was AFP alone in 47 %
(252/531) followed by abdominal imaging with or without
AFP in 41 % (218/531). The most common imaging
modality used for screening of individuals in this at-risk
population was the combination of ultrasound and a cross-
sectional imaging study such as CT or MRI (54 %; 150/279),
followed by ultrasound alone (36 %; 101/279).

Patient and Provider Characteristics Associated
with Recommended HBV Monitoring

On univariate analysis, patient characteristics that were
positively associated with receipt of recommended HBV
monitoring included male gender (OR 1.45, 95 % CI
1.09-1.93, p = 0.010) and Asian race (OR 4.51, 95 % CI
2.53-8.05, p < 0.0001). Positively associated provider and
practice characteristics included provider Asian race (OR
1.01,95 % CI 1.00-1.02, p = 0.015), provider fluency in an
Asian language (OR 1.01, 95 % CI 1.00-1.02, p = 0.002),
having more than 25 % Asian patients in practice (OR 1.01,
95 % CI 1.01-1.02, p = 0.005), and provider familiarity
with AASLD guidelines for HBV management (OR 1.02,
95 % CI 1.01-1.03, p < 0.001). Having a higher median
patient load in practice was also positively associated with
recommended HBV monitoring (OR 1.22, 95 % CI
0.96-1.55, p = 0.099), but this did not reach statistical sig-
nificance. On multivariate analysis (Table 5), when con-
trolling for certain patient, provider, and practice factors,
only Asian patient race (OR 4.18, 95 % CI 2.40-7.27,
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Table 3 Provider knowledge,
attitudes, and barriers towards

Knowledge (mean score = 8.5 & 1.76)

Correct answers (%)

hepatitis B virus (HBV)

. Chronic hepatitis B is often asymptomatic 97

management and liver cancer o ; ] o . )
screening The majority of the world’s population live in hepatitis B-endemic areas 74
Screening for liver cancer among hepatitis B patients is cost-effective 64
Vaccination against hepatitis B can prevent liver cancer 95
Treating hepatitis B can prevent cirrhosis 90
Uninfected household contacts of hepatitis B carriers do not need to receive 92

hepatitis B vaccination

High levels of hepatitis B viral load are associated with increased risk of cirrhosis 67

In patients with hepatitis B, liver cancer only occurs in the setting of cirrhosis 71
All patients with hepatitis B should be treated 62
The prevalence of chronic hepatitis B remains high in this country due to 72

high rates of acute hepatitis B

The balance of risks and benefits associated with liver cancer screening in patients 28
with chronic hepatitis B are clearly known

Attitudes (mean score = 5.5 + 1.71)

Percent agree (%)

What factors influence you to order screening tests?

When there is good evidence that screening leads to decreased mortality 97
When it is recommended by a national organization 92
When I see an increased frequency of that disease in my population 72
When my patients ask for it 64
When it is used as a quality measure at my institution or by insurance companies 78
When it is covered by health insurance 62

Not screening for liver cancer among patients with hepatitis B is a malpractice risk 65

There are mostly other factors

58

Perceived barriers (mean score = 1.26 £ 1.35)

Percent agree (%)

Difficulty accessing specialty (GI/Hepatology) care 26
Language barriers with patient 9
Patient financial barriers 15
Lack of blood testing resources 1
Lack of clarity of liver cancer screening guidelines 25
Uncertain or unaware of liver cancer screening guidelines 24
Discomfort with discussing liver cancer screening

Lack of effective treatment for liver cancer 9
Other barriers (listed by provider) 16

p < 0.001) and provider familiarity with AASLD guidelines
(OR 1.02, 95 % CI 1.00-1.03, p = 0.010) were positively
associated, while older patient age was negatively associated
with recommended HBV monitoring (OR 0.99 per decade,
95 % CI10.98-1.00, p = 0.026).

Patient and Provider Characteristics Associated
with Recommended HCC Surveillance

On univariate analysis, physicians were significantly more
likely to provide recommended HCC surveillance as
compared to nurse practitioners and physicians assistants
(OR 1.03, 95 % CI 1.01-1.04, p = 0.001), while older

providers were less likely to do so (OR 0.57 per decade,
95 % CI 0.39-0.85, p = 0.005). On multivariate analysis,
provider characteristics positively associated with HCC
surveillance included provider Asian race (OR 1.02, 95 %
CI 1.01-1.03, p < 0.001), provider knowledge score (OR
1.99, 95 % CI 1.14-3.48, p = 0.016), and provider atti-
tudes towards screening (OR 1.48, 95 % CI 1.08-2.03,
p = 0.014), while older provider age (OR 0.18 per decade,
95 % CI 0.07-0.44, p < 0.001), higher barrier score (OR
0.45, 95 % CI 0.24-0.85, p = 0.013), and having more
than 25 % Asian patients in practice (OR 0.97, 95 % CI
0.95-0.99, p = 0.006) were negatively associated with
HCC surveillance.
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Table 4 Patient characteristics and documented HBV monitoring
and management

Characteristic All patients
(N = 1,727)
Age (mean £ SD), years 51 £ 12
Male gender [N, (%)] 926 (54)
Race/ethnicity [N, (%)]
Asian/Pacific Islander 1,164 (67)
Caucasian 220 (13)
African-American 206 (12)
Hispanic/Latino 93 (5)
Other 44 (3)
Patients uninsured 649 (38)
HAV screening performed [N, (%)] 1,398 (81)
Received HAV vaccination [N, (%)] 420 (24)
HCV screening performed [N, (%)] 597 (35)
HIV screening performed [N, (%)] 417 (24)
ALT measurement performed [N, (%)] 1,646 (95)
Most recent ALT measurement within 12 months 1,291 (75)
[N, (%)]
ALT levels (median (min—-max)) 28 (10-193)
HBYV viral load measurement [N, (%)] 813 (47)
HBV DNA >2,000 IU/mL 326 (40)
HBYV viral load measurement within 12 months 413 (24)
[N, (%)]
HBeAg testing [N, (%)]
HBeAg negative 1,024 (59)
HBeAg positive 207 (12)
Not performed 496 (29)
Most recent HBeAg test within 12 months 363 (21)
[N, (%)]
AFP measurement performed [N, (%)] 1,100 (64)
Abdominal imaging [N, (%)]
None 1,142 (66)
Ultrasound 348 (20)
CT 235 (14)
MRI 2 (0.1)
Combination of imaging studies 410 (24)
Any HCC screening within 12 months [N, (%)] 847 (51 %)

HBYV hepatitus B virus, HAV hepatitus A virus, HCV hepatitus C
virus, HBeAg hepatitis B e antigen

Discussion

To our knowledge, this is the first study to investigate
patient, provider, and practice factors that impact recom-
mended CHB management as well as patterns of HBV
disease monitoring within a diverse safety net patient
population. Our findings confirm that in the primary care
setting, by both provider report and review of patient
records, most HBV-infected patients were being monitored
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with at least annual ALT testing. However, the frequency
of HBV viral load and HBeAg monitoring was suboptimal.
Additionally, while nearly 100 % of providers indicated
that they perform HCC surveillance in patients with HBV
infection, 60 % of at-risk individuals had evidence of HCC
surveillance in the past year, most often with AFP alone or
in combination with liver imaging. We found that provider
familiarity with AASLD guidelines and Asian patient race
were independently associated with recommended HBV
monitoring, whereas only provider factors including age,
Asian race, knowledge, attitudes, and perceived barriers, as
well as having a high proportion of Asian patients in
practice, were associated with recommended HCC
surveillance.

The AASLD guidelines are the most widely acknowl-
edged evidence-based recommendations for the preferred
diagnostic, therapeutic, and preventative approaches to
chronic HBV care in the United States [1]. It is not clearly
known how these guidelines are applied in the primary
practice setting, where the majority of HBV infected
individuals in the US receive care. In our study, over 40 %
of primary care providers were unfamiliar with AASLD
guidelines by self-report. While more than two-thirds of
providers reported ALT and HBV viral load testing every
6—12 months, use of HBeAg testing was limited. Indeed,
75 % of patients had evidence of ALT testing by review of
medical records within the past 12 months, while only
25 % had HBV viral load testing, and the variable fre-
quency of HBeAg testing reflected the lack of provider
clarity on the utility of this test in practice. These findings
are in keeping with the recent IOM report [14], recom-
mending provider education to improve HBV care.

It is recommended that all patients with chronic liver
disease be tested for HAV and vaccinated if appropriate
[24], and over 80 % of patients were in fact tested for
HAYV. Of those tested, one-third of non-immune individu-
als did not go on to receive HAV vaccination. Additionally,
23 % of patients were vaccinated without prior testing of
immunity, and 14 % of immune patients were still vacci-
nated against HAV. Therefore, while providers appear to
be familiar with the need to screen for HAV, there are
opportunities for improving provider interpretation of
results and creating protocols for the systematic vaccina-
tion of at-risk patients. With respect to screening for HCV
and HIV in the context of HBV infection, recommenda-
tions have been primarily based on risk factor assessment
[2]. African Americans and Latinos in this study were
tested at a higher frequency for both HCV and HIV, which
may reflect provider assessment of individual risk factors
for HBV acquisition and potential for co-infection. Upda-
ted age cohort HCV screening recommendations for all
individuals born between 1945 and 1965 [25] may increase
HCV screening rates among HBV-infected Asians and
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E;?;gtfrghggézziﬁ’l‘il?}?%ygsf Variable Odds ratio (95 % CI) p value
monit.oring and HCC Factors associated with chronic HBV monitoring
surveillance .
Patient age (per decade) 0.99 (0.98-1.00) 0.026
Patient male gender 1.08 (0.92-1.28) 0.358
Patient race (vs. Caucasian)
Asian 4.18 (2.40-7.27) <0.001
Black 1.46 (0.74-2.85) 0.273
Latino 2.13 (0.75-6.04) 0.156
Other 3.88 (1.59-7.80) 0.003
Patient insured 0.86 (0.69-1.07) 0.177
Provider age (per decade) 0.87 (0.60-1.27) 0.48
Provider male gender 0.99 (0.98-1.00) 0.518
Asian provider race (vs. non-Asian) 1.00 (0.99-1.01) 0.638
Clinic practice comprised of >25 % Asian patients 1.00 (0.99-1.00) 0.444
Provider knowledge score (per unit) 1.06 (0.79-1.40) 0.712
Provider attitude score (per unit) 0.99 (0.78-1.27) 0.965
Provider barrier score (per unit) 1.06 (0.78-1.43) 0.722
Provider familiarity with AASLD HBV guidelines 1.02 (1.00-1.03) 0.012
Factors associated with HCC surveillance
Patient male gender 0.94 (0.74-1.19) 0.616
Patient insured 1.32 (0.74-2.36) 0.353
Provider age (per decade) 0.18 (0.07-0.45) <0.001
Provider male gender 0.99 (0.98-1.04) 0.867
Asian provider race (vs. non-Asian) 1.02 (1.01-1.03) <0.001
Clinic practice comprised of >25 % Asian patients 0.97 (0.95-0.99) 0.006
HBY hepatitus B virus, HCC Provider knowledge score (per unit) 1.99 (1.14-3.48) 0.016
hepatocellular carcinoma, Provider attitude score (per unit) 1.48 (1.08-2.03) 0.014
AASLD The American Provider barrier score (per unit) 0.45 (0.24-0.85) 0.013
Association for the Study of Provider familiarity with AASLD HBV guidelines 0.99 (0.97-1.00) 0.095

Liver Disease

Caucasians who may not have been previously tested based
on traditional risk factors.

Periodic HBV disease monitoring is critical to identify
those patients at risk for disease progression and adverse
outcomes, as well as candidates for antiviral therapy. While
ALT is an imperfect marker of viral activity, and in fact
may be normal in 20 % of patients with advanced fibrosis
[26], in resource limited settings, regular evaluation of liver
enzymes is a key component of basic disease monitoring
and may prompt providers to send additional tests or refer
to specialist care. However, the fact that HBV viral load
was tested in 50 % of patients at any time point and only
24 9% within the past year is concerning, given that over
40 % of those tested had levels above 2,000 IU/mL. Prior
studies also highlight low rates of disease monitoring
among HBV-infected patients, including a chart review of
a low-income patient population in Los Angeles county
reporting that only 28 % of HBV-infected patients had
received laboratory evaluation with either HBeAg or HBV

viral load [13]. Lack of recommended monitoring impedes
provision of appropriate disease management and likely
plays a central role in the exceedingly low HBV antiviral
treatment rates as highlighted by several recent studies [6,
12, 13]. Targeted primary provider education aimed at
increasing familiarity with monitoring guidelines is there-
fore likely to play a significant role in improving HBV
care.

The most recent AASLD guidelines recommend semi-
annual HCC surveillance with abdominal ultrasound, with
or without serial AFP measurement, given that the inter-
pretation of ultrasound findings is operator dependent and
access to imaging may be limited in some cases [18, 27]. In
the United States, the incidence of HCC has risen dra-
matically in recent years, and over 70 % of HBV-related
cases of liver cancer occur among Asian Americans [28,
29]. While HCC surveillance practices in the primary care
setting are not well known, insufficient screening has been
highlighted by this and other studies [28, 30]. Our prior
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study of HBV-infected Asian Americans within the San
Francisco safety net system revealed that while 67 % had
HCC screening within the past calendar year, the rate of
annual screening declined to 23 % after 10 years of follow
up [30]. In the present study, nearly all surveyed providers
reported regular HCC screening in their practices, and two-
thirds felt that such screening was cost-effective. However,
only half of at-risk Asian Americans were screened within
the previous year, most often with AFP alone. While AFP
may be the most feasible screening modality in a safety-net
system, the current guidelines specify use of abdominal
ultrasound as the optimal modality [1, 31]. Interestingly,
the utilization of cross-sectional imaging alone or the use
of multiple imaging modalities was as frequent as ultra-
sound for HCC surveillance, highlighting further educa-
tional opportunities to improve rates of both recommended
and cost-effective care.

In this study, we identified several patient and provider
factors influencing HBV management. Primary providers
reported having a high proportion of Asian American
patients in their practice and, accordingly, were overall
quite knowledgeable about HBV disease. However,
familiarity with AASLD HBV disease monitoring guide-
lines was limited and was independently associated with
delivery of recommended HBV care. While several studies
have reported on suboptimal provider knowledge of HBV
screening guidelines in at-risk individuals [5, 19, 21, 32],
less is known about provider knowledge of HBV disease
monitoring practices among those chronically infected.
This is the first study to show that provider knowledge of
HBV management guidelines influences disease monitor-
ing within the primary care setting. While similar to prior
studies, higher provider knowledge score was associated
with HCC screening [21, 33, 34], in contrast to HBV
monitoring, provider familiarity with AASLD guidelines
per se did not appear to play a significant role in HCC
screening in this study. However, both provider attitudes
and perceived barriers to HBV management were inde-
pendent predictors of HCC screening practices. These
findings complement a study by Nguyen et al., which found
that certain provider beliefs were strongly associated with
reported HCC screening, and screening behaviors were
influenced primarily by quality control measures and fear
of malpractice [35].

With respect to patient-related factors, Asian Americans
were four times more likely to receive recommended HBV
monitoring as compared with Caucasians. This is in con-
trast to a recent study that did not find Asian race to be
particularly associated with HBV evaluation or treatment
[13], and surprising given that overall, Asian Americans
are at increased risk for inadequate preventive health care
[36-38], and have low rates of HBV knowledge and dis-
ease awareness [4, 5, 39]. There are several possible
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explanations for our findings. First, the San Francisco Bay
Area has a high density of Asian immigrants with a
reported HBV prevalence of 9-15 % [4, 33, 34], and as
such, providers may have increased familiarity with HBV
management in this population. Additionally, a large
grassroots campaign aimed at improving HBV awareness
in the Asian American community has been ongoing in this
region and an analysis of the impact of San Francisco
Hepatitis B Free Campaign found that a high proportion of
Asian respondents were familiar with hepatitis B (90 %)
and that almost half reported an increase in hepatitis B
awareness within their community [40]. These factors are
likely to have played a role in the higher rates of HBV
disease monitoring among Asian American patients in this
study.

The main limitations of this study are the retrospective
design and a provider response rate of 45 %, while the
primary strengths include large patient sample size as well
as the prospective provider survey assessment. Given that
there was no significant difference in the proportion of
provider survey responders versus non-responders from
clinics with high or low HBV patient load, it is likely that
survey responses are representative of the providers within
this safety net health system. While it is known that pro-
vider self-report tends to overestimate actual practice
behavior [41], this study is unique in that we evaluated
both practice patterns based on provider report and also
through examination of patient records for the actual care
received. Additionally, while a large majority of HBV-
infected patients in this country are from immigrant and
underserved populations, generalizability of the findings to
non-safety net populations may be limited. Nevertheless,
important gaps in HBV management were identified that
can be targeted by future interventions directed at both
providers and patients.

In summary, the majority of HBV-infected patients in
this study received periodic disease monitoring with ALT
measurement, but use of HBV viral load and HBeAg
testing in the primary care setting was limited. Since these
tests also determine criteria for treatment candidacy, it is
likely that insufficient evaluation of these disease markers
may underlie low HBV treatment rates [6, 12, 13]. In
addition, there was suboptimal utilization of imaging to
screen for HCC in the at-risk Asian population. While most
patients were receiving recommended preventative care in
the setting of HBV, gaps in HAV vaccination practices
were also identified. Importantly, we uncovered certain
provider, patient, and practice factors that were associated
with recommended HBV monitoring and HCC surveil-
lance. These findings highlight the importance of targeted
provider education to improve overall care for chronic
HBV. Further in-depth assessment of patient-specific fac-
tors, including knowledge, attitudes, and perceived barriers
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to HBV disease and its management, also represents an
important area of future investigation.
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