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T he incidence of hepatocellular carcinoma (HCC) 
is rising in the U.S., with an estimated 8,500 to 
11,500 new cases occurring annually, represent-

ing the ninth leading cause of U.S. cancer deaths.1,2

An important risk factor for HCC is infection with 
hepatitis B virus (HBV), an oncogenic virus. Patients 
with HBV infection have an associated 5- to 15-fold in-
creased risk of HCC, compared with that of the general 
population.3 Despite clinician awareness of major risk 
factors for HCC, the disease is often diagnosed at an 
advanced stage when patients have developed a high 
tumor burden or metastatic disease and have few treat-
ment options.4

It is well recognized that U.S. veterans are dispro-
portionately affected by hepatitis C virus (HCV) in-
fection, which also places them at risk for HCC. In 
contrast, the prevalence of HBV infection, which has 
shared routes of transmission with HCV, and its asso-

ciated complications among U.S. veterans has not been 
fully characterized. A recent national study showed 
that 1% of > 2 million veterans tested for HBV infection 
had a positive hepatitis B surface antigen (HBsAg), in-
dicating active HBV infection.5

Routine surveillance for HCC among high-risk pa-
tients, such as those with chronic HBV infection, can lead 
to HCC detection at earlier stages, allowing curative treat-
ments to be pursued more successfully.6-9 Furthermore, 
HBV infection can promote development of HCC even 
in the absence of cirrhosis.10,11 Therefore, according to 
the American Association for the Study of Liver Diseases 
(AASLD) guidelines, HCC screening with abdominal ul-
trasound is recommended every 6 to 12 months for pa-
tients with chronic HBV infection who have additional 
risk factors for HCC, including those aged ≥ 40 years,  
and patients with cirrhosis or elevated alanine amino-
transferase levels (ALTs).10

Overall adherence to HCC screening recommenda-
tions in the U.S. has been low, although rates have var-
ied depending on the underlying risk factor for HCC, 
provider type, patient characteristics, and practice set-
ting.12-20 In a 2012 systematic review, the pooled HCC 
surveillance rate was 18.4%, but nonwhite race, low 
socioeconomic status, and follow-up in primary care 
(rather than in subspecialty clinics) were all associ-
ated with lower surveillance rates.18 Low rates of HCC 
screening also have been seen among veterans with 
cirrhosis and chronic HCV infection, and a national 
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survey of VHA providers suggested that provider- and 
facility-specific factors likely contribute to variation in 
HCC surveillance rates.14 

There are few data on HCC incidence and sur-
veillance practices specifically among veterans with 
chronic HBV infection. Furthermore, the reasons for 
low HCC surveillance rates or potential interventions 
to improve adherence have not been previously ex-
plored, although recent research using national VA data 
showed that HCC surveillance rates did not differ sig-
nificantly between patients with HBV infection and pa-
tients with HCV infection.14

Considering that veterans may be at increased risk for 
chronic HBV infection and subsequently for HCC and 
that early HCC detection can improve survival, there is a 
need to assess adherence to HCC screening in VA settings 
and to identify modifiable factors associated with the fail-
ure to pursue HCC surveillance. Understanding barriers 
to HCC surveillance at the patient, provider, and facility 
level can enable VA health care providers (HCPs) to de-
velop strategies to improve HCC screening rates in the 
veteran population.

METHODS
The authors conducted a mixed-methods study at the 
Corporal Michael J. Crescenz VAMC (CMCVAMC) in 
Philadelphia, Pennsylvania. Both quantitative and qual-
itative data were collected to evaluate current HCC 
screening practices for patients with HBV infection and 
to identify barriers to adherence to nationally recom-
mended screening guidelines. The CMCVAMC Institu-
tional Review Board approved all study activities.

Inclusion Criteria
Patients were included in the quantitative study if 
they had ≥ 1 positive HBsAg test documented between 
September 1, 2003 and August 31, 2008; and ≥ 2 vis-
its to a CMCVAMC provider within 6 months during 
the study period. Patients who had negative results 
on repeat HBsAg testing in the absence of antiviral 
therapy were excluded. From September 1, 2003 to 
December 31, 2014, the authors reviewed the Com-
puterized Patient Record System (CPRS) medical re-
cords of eligible patients. Patients were assigned to 
a HCP group (ie, infectious disease [ID], gastroen-
terology [GI], or primary care) identified as being 
primarily responsible for management of their HBV 
infection. 

Focus Group Implementation
Separate focus group discussions were held for pri-
mary care (2 focus groups), ID (1 focus group), and GI 
(1 focus group) providers, for a total of 4 focus groups. 
The focus group discussions were facilitated by 1 study 
team member (who previously had worked but had no 
affiliation with CMCVAMC at the time of the study). 
All CMCVAMC HCPs involved in the care of patients 
with chronic HBV infection were sent a letter that out-
lined the study goals and requested interested HCPs to 
contact the study team. The authors developed a focus 
group interview guide that was used to prompt discus-
sion on specific topics, including awareness of HCC 
screening guidelines, self-reported practice, reasons be-
hind nonadherence to screening, and potential inter-
ventions to improve adherence. No incentives were 
given to HCPs for their participation.

HCC Screening Guidelines
The main study endpoint was adherence to HCC 
screening guidelines for patients with HBV infection, 
as recommended by the AASLD.9 Specifically, AASLD 
guidelines recommend that patients with HBV infec-
tion at high risk for HCC should be screened using ab-
dominal or liver ultrasound examination every 6 to  
12 months. High risk for HCC was defined as: (1) pres-
ence of cirrhosis; (2) aged > 40 years and ALT eleva-
tion and/or high HBV DNA level > 2,000 IU/mL; (3) 
family history of HCC; (4) African Americans aged  
> 20 years; or (5) Asian men aged > 40 years and Asian 
women aged > 50 years.10 

Cirrhosis was defined by documented cirrhosis di-
agnosis on liver biopsy or by aspartate aminotransfer-
ase-to-platelet ratio index (APRI) ≥ 2, which accurately 
identifies cirrhosis (METAVIR stage F4) in patients with 
chronic HBV.21 For each patient qualifying for HCC 
screening, the annual number of abdominal ultrasounds 
performed during the study period was determined, and 
adherence was defined as having an annual testing fre-
quency of ≥ 1 ultrasound per year. 

Providers may not have obtained a screening ul-
trasound if another type of abdominal imaging (eg, 
computed tomography [CT] or magnetic resonance 
imaging [MRI]) had been performed for a separate in-
dication and could be reviewed to evaluate for possible 
HCC. Therefore, the annual number of all abdomi-
nal imaging tests, including ultrasound, CT, and MRI, 
also was determined. Adherence, in this case defined as 
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having ≥ 1 abdominal imaging test per year, was eval-
uated as a secondary endpoint.

To evaluate whether providers were recommending 
HCC screening, CPRS records were reviewed using 
the following search terms: “HCC,” “ultrasound,” 
“u/s,” “hepatitis B,” and “HBV.” Patients whose CPRS 
records did not document their HBV infection status 
or mention HCC screening were identified.

HCC Diagnoses
Incident HCC diagnoses were identified during the 
study period, and the diagnostic evaluation was fur-
ther characterized. An HCC diagnosis was considered 
definite if the study participant had an ICD-9 code re-
corded for HCC (ICD-9 155.0) or histologic diagnosis 
of HCC by liver biopsy. The use of an ICD-9 code for 
HCC diagnosis had been validated previously in a ret-
rospective chart review of VA data.22 An HCC diagnosis 
was considered possible if the participant did not meet 
the aforementioned definition but had radiographic 

and clinical findings sugges-
tive of HCC.

Statistical Analyses
Differences in the demo-
graphic and clinical char-
acteristics of patients with 
HBV infection seen by  pri-
mary care, GI, and ID pro-
viders were assessed using 
chi-square or Fisher exact 
tests for categoric data and 
analysis of variance or Krus-
kal-Wallis tests, as appropri-
ate, for continuous data. The 
proportion and 95% confi-
dence interval (CI) of pa-
tients with adherence to HCC 
screening guidelines were de-
termined by provider type. 
Differences in outcomes by 
provider group were evalu-
ated using chi-square tests. 
The proportions of patients 
whose CPRS records did not 
mention their HBV infection 
status or address HCC screen-
ing were determined. Last, 
HCC incidence (diagnoses/
person-years) was determined 
by dividing the number of 

definite or possible HCC cases by the total follow-up 
time in person-years among those with and without 
cirrhosis (defined earlier) as well as in those who met 
criteria for HCC surveillance.

For the qualitative work, all focus group discus-
sions were recorded, and transcripts were reviewed by  
3 members of the study team to categorize responses into 
themes, using an iterative process. Discrepancies in cod-
ing of themes were resolved by mutual agreement among 
the reviewers. Analysis focused on highlighting the simi-
larities and differences among the different specialties and 
identifying strategies to improve provider adherence to 
HCC screening guidelines.

RESULTS
Among 215 patients with a positive HBsAg test between 
September 1, 2003 and August 31, 2008, 14 patients 
were excluded because they had either a negative HBsAg 
test on follow-up without antiviral treatment or were 
not retained in care. The final study population included 

Overall (n = 99)

Type of provider seen by patientb

Primary care (n = 13)

Gastroenterology (n = 65)

Infectious Diseases (n = 21)

ALT elevation (n = 61)

HBV viremia (n = 66)

Cirrhosis (n = 15)

Asian man > 40 years (n = 2)

HCC screeing criteria met

0 20 40 60 80 100

Patients With HBV Infection, No.

Figure 1. HCC Screening Rates (n = 99)a

Abbreviations: ALT, alanine aminotransferase level; HBV, hepatitis B virus; HCC, hepatocellular carcinoma.
aHepatocellular carcinoma (HCC) screening rates were calculated among patients in whom screening 
is recommended based on the following criteria: (1) aged ≥ 40 years with intermittent/persistent alanine 
aminotransferase elevation levels (> 40 IU/mL) or hepatitis B virus viremia (HBV) (> 2000 IU/mL); (2) have 
cirrhosis; (3) are Asian men aged ≥ 40 years. There were no patients in this study who met the other criteria for 
HCC screening listed by the American Association for the Study of Liver Diseases. Patients could qualify for 
HCC screening based on > 1 criteria.
bThere were no statistically significantly differences by provider type in adherence to HCC screening (P > .10  
for both outcomes).

≥ 1 abdomen 
ultrasound/y

≥ 1 any abdomen 
imaging/y
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201 patients with a median follow-up of 7.5 years.  Forty 
(20%) had their HBV infection managed by primary care, 
while 114 (57%) had GI, and 47 (23%) had ID providers. 
There were 15 patients who had no documentation in 

the CPRS of being chronically infected with HBV despite 
having a positive HBsAg test during the study period.

Patients with HBV infection seen by the different 
provider groups were fairly similar with respect to sex, 

Table 1. Patient Demographics and Clinical Characteristics

Provider Overseeing Care of Patient With HBV Infection 

Characteristics Primary Care (n = 40) Gastroenterology (n = 114) Infectious Disease (n = 47) P Value

Median age (IQR), y 53 (46-60) 53 (47-59) 47 (41-53) < .01

Male, n (%) 39 (98) 110 (96) 45 (96)    .90

Race, n (%)
   Asian
   Black
   White
   Not reported

  1 (2)
27 (68)
10 (25)
  2 (5)

  3 (3)
 81 (71)
 25 (22)
  5 (4)

  1 (2)
32 (68)
  6 (13)
  8 (17)

   .15
  –
  –
  –

Median BMI (IQR), kg/m2 27 (24-28)        27 (24-32) 25 (22-28)    .06

CV disease, n (%)a   8 (20)  16 (14)   5 (11)    .46

Diabetes, n (%)   7 (18)  35 (31)   7 (15)    .06

ESRD, n (%)   0 (0)   3 (3)   5 (11)    .02

Psychiatric illness, n (%)b 24 (60)  52 (46) 24 (51)    .29

Active alcohol use, n (%) 15 (38) 47 (41) 18 (38)    .89

HCV co-infection, n (%) 12 (30)  26 (23) 15 (32)    .47

HIV co-infection, n (%)
HIV status unknown, n (%)c

  0 (0)
24 (60)

  1 (1)
  46 (40)

41 (87)
  1 (2)

< .01
–

Cirrhosis, n (%)   0 (0)  12 (11)   3 (6)    .07

Anti-HBV therapy, n (%)d
Interferon, n
Lamivudine, n
Entecavir, n
Tenofovir, n
Emtricitabine, n

  0 (0)
     –
     –
     –
     –
     –

 26 (23)
                       6
                     12
                       7
                       7
                       2

37 (79)
  2
14
  0
30
20

< .01
–
–
–
–
–

Meet criteria for HCC screening, n (%)e
ALT elevation, n
HBV viremia, n
Cirrhosis, n
Asian male > 40 y, n

13 (32)
10
  5
  0
  0

65 (57)
39
46
15
  1

21 (45)
12
15
  3
  1

.02
–
–
–
–

Median duration of follow-up (IQR), y 7.3 (2.4-9.8)           7.7 (3.6-10.6)         7.4 (4.2-11.0) .36

Abbreviations: ALT, alanine aminotransferase; BMI, body mass index; CV, cardiovascular; ESRD, end-stage renal disease; HBV, hepatitis B virus; HCC, hepatocellular 
carcinoma; HCV, hepatitis C virus; IQR, interquartile range; IU, international units.
aIncludes those diagnosed with cerebrovascular disease, coronary artery disease, history of prior myocardial infarction, or peripheral vascular disease.
bIncludes those diagnosed with depression, generalized anxiety disorder, posttraumatic stress disorder, schizophrenia or schizoaffective disorder, and bipolar 
disorder.
cDefined by aspartate aminotransferase (AST)-to-platelet ratio score (APRI) score ≥ 2 or documented cirrhosis on liver biopsy.
dIncludes participants whose medical charts document the receipt of the listed anti-HBV treatments at any point during the study period. Participants may have 
received > 1 treatment.
eHCC screening is recommended for patients with HBV infection who are: (1) aged ≥ 40 years with intermittent/persistent ALT elevation (> 40 IU/mL), or HBV 
viremia (> 2,000 IU/mL); (2) with cirrhosis (defined by APRI score ≥ 2 or documented cirrhosis on liver biopsy); (3) who are Asian and aged ≥ 40 years if male.  
There were no patients in this study who met the other criteria for HCC screening listed by the American Association for the Study of Liver Diseases.
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race, and some medical comorbidities (Table 1). All but 
1 of the patients co-infected with HIV/HBV was seen by 
ID providers and were younger and more likely to re-
ceive anti-HBV therapy than were patients who were 
HBV mono-infected. Patients with cirrhosis or other 
risk factors that placed them at increased risk for HCC 
were more likely to be followed by GI providers. 

According to AASLD recommendations, 99/201 
(49.3%) of the cohort qualified for HCC screening (Fig-
ure 1). Overall adherence to HCC screening was low, 
with only 15/99 (15%) having ≥ 1 annual abdomen ul-
trasound. Twenty-seven patients (27%) had ≥ 1 type of 
abdominal imaging test (including ultrasound, CT, and 
MRI scans) performed annually. Although primary care 
HCPs had lower adherence rates compared with that of 

the other provider groups, these differences were not 
statistically significant (P > .1 for all comparisons). 

During the study period, 5 definite and 3 pos-
sible HCC cases were identified (Table 2). Rou-
tine screening for HCC led to 5 diagnoses, 
and the remaining 3 cases were identified dur-
ing a workup for abnormal examination find-
ings or another suspected malignancy. Among the 
8 patients with a definite or a possible diagnosis,  
5 were managed by GI providers and 6 had cir-
rhosis by the time of HCC diagnosis. All but 2 of 
these patients died during the study period from 
HCC or related complications. Incidence of HCC 
was 2.8 and 0.45 cases per 100 person-years in 
those with and without cirrhosis, respectively. 
Among those meeting criteria for HCC surveil-
lance, the incidence of HCC was 0.88 cases per 
100 person-years overall.

BARRIERS TO GUIDELINE ADHERENCE

Nineteen providers participated in the focus 
group discussions (9 primary care, 5 GI, and  
5 ID). Physicians and nurse practitioners  
(n = 18; 95%) comprised the majority of partic-
ipants. Health care providers had varying years 
of clinical experience at the CMCVAMC, ranging 
from < 1 year to > 20 years.

The authors identified 3 categories of major 
barriers contributing to nonadherence to HCC 
screening guidelines: (1) knowledge barriers, in-
cluding underrecognition of chronic HBV infec-
tion and lack of awareness about HCC screening 
guidelines; (2) motivational barriers to recom-
mending HCC screening; and (3) technical/logis-
tic challenges. Additional time was spent in the 
focus groups devising strategies to address identi-

fied barriers. An overlap in barriers to screening adher-
ence was identified by the different HCPs (Figure 2).

Underrecognition of Chronic HBV Infection
For patients to receive appropriate HCC screening, 
HCPs first must be aware of their patients’ HBV in-
fection status. However, in all the focus groups, pro-
viders indicated that chronic HBV infection likely is 
underdiagnosed in the veteran population because vet-
erans at risk for HBV acquisition might not be tested, 
HBV serologic tests may be misinterpreted, and there 
may be failure to communicate positive test results 
during provider transitions, such as from the inpa-
tient to outpatient setting. Typically, new HBV diag-
noses are identified by CMCVAMC primary care and 

Table 2. Characteristics of Patients With Definite 
or Possible HCC 

Characteristics
Definite HCC 

(5)
Possible HCC 

(3)

Race, n (%) 
   White
   Black

2 
3 

1 
2

HIV co-infection, n (%) 1 0 

HCV co-infection, n (%) 1 2 

At time of HCC diagnosis: 
   Age, y
   Cirrhosis present, n (%)
   On HBV treatment, n (%)

54-69
3 
2 

59-80
3 
1

Time from HBV diagnosis to HCC  
   diagnosis, y 0-4.1 4.4-5.8

HCC screening led to diagnosis, n (%) 3 2 

Provider responsible for diagnosis, n (%)
   Primary care
   Infectious diseases
   Gastroenterology
   Other (ie, general surgery)

1 
1 
2 
1

0 
0 
3 
0 

Patient expired during study, n (%) 4 2 

Years from HCC diagnosis to: 
   Deatha

   End of follow-upa
0.2-2.8

1.2
0.2
0.3

Abbreviations: HBV, hepatitis B virus; HCC, hepatocellular carcinoma; HCV, hepatitis 
C virus.
aFor the 2 patients alive at the end of study period, time from HCC diagnosis to end of 
available follow-up is presented. For remaining 6 patients, time from HCC diagnosis to 
death is presented.
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ID physicians, the latter serving as primary care pro-
viders (PCPs) for patients with HIV infection. All pri-
mary care and ID providers routinely obtained viral 
hepatitis screening in patients new to their practice, but 
they stated that they may be less likely to pursue HCC 
screening for at-risk patients. 

Providers suggested implementing HBV-specific ed-
ucational campaigns throughout the year to highlight 
the need for ongoing screening and to provide refreshers 
on interpretation of HBV screening serologies. They ad-
vised that, to increase appeal across providers, education 
should be made available in different formats, including 
seminars, clinic handouts, or online training modules.

An important gap in test result communication was 
identified during the focus group discussions. Veter-
ans hospitalized in the psychiatric ward undergo HBV 
and HCV screenings (ie, testing for HBsAg, hepatitis 
B surface antibody, and HCV antibody) on admission, 
but no clear protocol ensured that positive screening 
tests were followed up in the outpatient setting. The 
majority of providers indicated that all newly identi-
fied diagnoses of HBV infection should receive at least 
an initial evaluation by a GI provider. Therefore, dur-
ing discussion with the GI providers, it was proposed 
that the laboratory automatically notify the viral hepa-
titis clinic about all positive test results and the clinic 
designate a triage nurse to coordinate appropriate fol-
low-up and GI referral as needed.

Unaware of HCC Screening Guidelines
Both primary care and ID providers reported that a 
lack of familiarity with HCC screening guidelines likely 
contributed to low screening rates at the CMCVAMC. 
Most discussants were aware that patients with HBV 
infection should be screened for HCC, but they did 
not know which test to perform, which patients to 
screen, and how often. Further, providers reported that 
chronic HBV infection was seen less frequently than 
was chronic HCV infection, contributing to reduced fa-
miliarity and comfort level with managing patients with 
HBV infection. Several participants from both primary 
care and ID provider groups stated they extrapolated 
guidelines from chronic HCV management in which 
HCC screening is recommended only for patients with 
cirrhosis and applied them to patients with HBV infec-
tion.23 In contrast, GI providers reported that they were 
knowledgeable about HCC screening recommendations 
and routinely incorporated AASLD guidelines into their 
practice.

To address this varying lack of awareness, all provid-
ers reiterated their support for the development of ed-

ucational campaigns to be made available in different 
formats about HBV-related topics, including ongoing 
screening and interpretation of HBV screening serologies. 
In addition, primary care and GI providers agreed that all 
newly identified cases of HBV infection should receive 
an initial assessment by a GI provider who could out-
line an appropriate management strategy and determine 
whether GI or primary care follow-up was appropriate. 
In contrast, the ID providers did not endorse automatic 
referral to the GI clinic of new HBV diagnoses in their 
patients with HIV infection. Instead, ID providers stated 
that they were confident they could manage chronic 
HBV infection in their patients with HIV infection inde-
pendently and refer patients as needed.

Motivational Barriers
Lack of confidence in the value of HCC screening for pa-
tients with chronic HBV infection was prevalent among 
primary care and ID physicians and led to reduced moti-
vation to pursue screening tests. One provider noted that 
HCC is a “rare enough event that the utility of screening 
for this in our patient population is unclear.” Both sets of 
providers contrasted their different approaches to colon 
cancer and HCC screening: Colon cancer screening “has 
become more normalized and [we] have good data that 
early detection improves survival.” Another provider 
said, “There is lack of awareness about the potential ben-
efit of HCC screening.”

Acknowledging that most patients have multiple co-
morbidities and often require several tests or interven-
tions, providers in both primary care and the ID focus 
groups reported that it was difficult to prioritize HCC 
screening. Among ID physicians who primarily see pa-
tients who are co-infected with HIV/HBV, adherence to 
antiretroviral therapy (along with social issues, including 
homelessness and active substance use) often predomi-
nates clinical visits. Consequently, one participant stated, 
“Cancer screening goes down on the list of priorities.”

Technical Challenges
All providers identified health system and patient- 
specific factors that prevent successful adherence to 
HCC screening guidelines. At the study site, to ob-
tain an ultrasound, the provider completes a requisi-
tion that goes directly to the radiology department, 
which is then responsible for contacting the patient and 
scheduling the ultrasound test. Ultrasound requisitions 
can go uncompleted for various reasons, including 
(1) inability to contact patients because of inaccurate 
contact information in the medical records; (2) long de-
lays in test scheduling, leading to forgotten or missed  
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appointments; and (3) lack of protocol for rescheduling 
missed appointments. 

All providers agreed that difficulty in getting their pa-
tients to follow through on ordered tests is a major im-
pediment to successful HCC surveillance. All providers 
described patient-specific factors that contribute to low 
HCC surveillance rates, poor medication adherence, and 
challenges to the overall care of these patients. These fac-
tors included active substance use, economic difficulties, 
and comorbidities. In addition, providers reported that al-
ternative screening tests that could be administered at the 
time of the clinic visit, such as blood draws or fecal occult 
blood test cards, were more likely to be completed suc-

cessfully in their individual 
practices.

Furthermore, there was 
variation in the way provid-
ers described the test ratio-
nale to patients, which they 
agreed may influence a pa-
tient’s likelihood of obtaining 
the test. Some providers in-
formed their patients that the 
ultrasound test was intended 
to screen specifically for liver 
cancer, and they believed 
that concern about possi-
ble malignancy motivated 
patients to follow through 
with this testing. One of the 
GI providers noted that his 
patients obtained recom-
mended HCC screening be-
cause they had faced other 
serious consequences of 
HBV infection and were mo-
tivated to avoid further com-
plications. However, other 
providers expressed con-
cern that mentioning cancer 
might generate undue pa-
tient anxiety and instead de-
scribed the test to patients as 
a way of evaluating general 
liver health. They acknowl-
edged that placing less im-
portance on the ultrasound 
test may lead to lower pa-
tient adherence. 

Primary care and ID pro-
viders suggested that educa-

tional campaigns developed especially for patients may 
help address some of these patient-specific factors. Re-
ferring to the success of public service announcements 
about colon cancer screening or direct-to-consumer ad-
vertising of medications, providers felt that similar ap-
proaches would be valuable for educating high-risk 
patients about the potential benefits of HCC surveillance 
and early detection.

DISCUSSION
In this study, an extremely low HCC surveillance rate 
was observed among veterans with chronic HBV in-
fection, despite HCC incidence rates that were 

Figure 2. Screening Challenges

Primary Care Providers Infectious Diseases Providers

Underrecognition 
of chronic HBV
infection

Infrequent patient 
visits

Lack of continuity 
of care 

  Inadequate 
development 
of patient-
provider trust
and relationship

 Psychosocial 
issues with 
HIV/HBV-
co-infection 
complicate medical 
care

Substance abuse

 Homelessness

 Comorbidities

 Medication adherence

Mental illness

Variation among providers within the 
division regarding the type of and 
frequency of HCC screening tests 
performed for patients with HBV infection

Late referral to hepatitis clinic, and patient 
may already have developed HCC

HBV management 
is complex and confusing

Logistic challenges
to ultrasound testing

Patient nonadherence

 Lack of awareness 
about HCC screening 
guidelines 

 Lack of confidence in value 
of HCC screening

Low prioritization in 
medically complex patient

Gastroenterology Providers

Abbreviations: HBV, hepatitis B virus; HCC, hepatocellular carcinoma.
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comparable with those observed among patients in Eu-
rope and North America.24 Importantly, the incidence 
rate among those who met HCC surveillance criteria in 
this study was 0.88 cases per 100 person-years, which 
exceeded the 0.2 theoretical threshold incidence for ef-
ficacy of surveillance.4 This study adds to the growing 
body of literature demonstrating poor adherence to HCC 
surveillance among high-risk groups, including those 
with cirrhosis and chronic HCV and HBV infections.5,14,25 

Because of the missed opportunities for HCC sur-
veillance in veterans with HBV infection, the authors 
explored important barriers and potential strategies to 
improve adherence to HCC screening. Through focus 
groups with an open-ended discussion format, the au-
thors were able to more comprehensively assess barriers 
to screening and discuss possible interventions, which 
had not been possible in prior studies that relied primar-
ily on surveys. 

Barriers to Screening
Underrecognition of HBV infection was recognized as a 
major barrier to HCC screening and likely contributed 
to the low HCC surveillance rates seen in this study, 
particularly among PCPs, who generally represent a pa-
tient’s initial encounter with the health care system. 
Among veterans with positive HBsAg testing during the 
study period, 7% had no chart documentation of being 
chronically infected with HBV. Through focus group 
discussions, it became clear that these missed cases 
were most frequently due to misinterpretation of HBV 
serologies or incomplete handoff of test results. 

To prevent these errors, an automated notification 
process was proposed and is being developed at the 
CMCVAMC, whereby GI providers evaluate all positive 
HBsAg tests received by the laboratory to determine the 
appropriate follow-up. Another approach previously 
shown to be successful in increasing disease recogni-
tion and follow-up is the integration of hepatitis care 
services into other clinics (eg, substance use disorder) 
that serve veterans who have a high prevalence of viral 
hepatitis and/or risk factors.26 Proper identification of 
all chronic HBV patients who may need screening for 
HCC is the first step toward improving HCC surveil-
lance rates.

Lack of information about HCC screening guidelines 
and evidence supporting screening recommendations 
was a recurring theme in all the focus groups and may 
help explain varying rates of screening adherence among 
the providers. Despite acknowledging the lack of aware-
ness about screening guidelines, ID specialists were less 
likely than were PCPs to endorse a need for GI referral 

for all patients with HBV infection. 
Infectious disease providers emphasized motivational 

barriers to HCC surveillance, which were driven by their 
lack of confidence in the sensitivity of the screening test 
and lack of awareness of improved survival with earlier 
HCC diagnosis. Within the past few years, studies have 
challenged the quality of existing evidence to support 
routine HCC surveillance, which possibly fueled these 
providers’ uncertainty about its relevance for their pa-
tients with HBV infection.27,28 Nonetheless, there seems 
to be limited feasibility for obtaining additional high-
quality data to clarify this issue, possibly through ran-
domized controlled trials, because of sufficient existing 
patient and provider preference for conducting HCC  
surveillance.29 

The GI providers who routinely treat HCC are likely 
to have a different perspective from PCPs about the fre-
quency of HCC occurrence in chronic HBV infection 
and the demonstrable survival benefit with early detec-
tion and thus may have greater motivation to pursue 
screening. Similarly, providers observed that patients 
who understood that the abdominal ultrasound was for 
the early detection of liver cancer seemed to be more 
likely to be adherent with providers’ ultrasound recom-
mendations. In the absence of a clear understanding of 
the potential benefits of HCC screening tests, providers 
may be more reluctant to recommend the tests and pa-
tients may be less likely to complete them. 

Education
To address these knowledge and motivational barri-
ers, providers emphasized the need for educational op-
portunities designed to close these knowledge gaps and 
provide resources for additional information. Given the 
differing levels of training and experience among pro-
viders, educational programs should be multifaceted 
and encompass different modalities, such as in-person 
seminars, online training modules, and clinic-based re-
minders, to reach all HCPs. 

Additionally, providers advocated implementing educa-
tional efforts aimed at high-risk patients to raise awareness 
about liver cancer. Because such programs can provide 
more information than can be conveyed during a brief 
clinic visit, they may help quell patient anxiety that is in-
duced by the idea of liver cancer screening—an important 
concern expressed by various providers.

Adherence to any recommended test or medication 
regimen has been shown to be inversely linked to the 
technical or logistic complexity of the recommenda-
tion.30 At CMCVAMC an unwieldy process for obtain-
ing abdominal or liver ultrasounds—the recommended 
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HCC screening test—contributed to low rates of HCC 
surveillance. Providers noted anecdotally that screening 
tests that could be given during the clinic visit, such as 
blood draws or even fecal occult blood test cards, were 
more likely to be successfully completed than tests that 
required additional outside visits. There is no standard 
approach for scheduling screening sonography across 
the VA system, but studying screening adherence at vari-
ous facilities could help identify best practices that war-
rant national implementation. Proposing changes to the 
process for ordering and obtaining an ultrasound were 
outside the scope of this study, given that it did not in-
volve additional relevant staff such as radiologists and 
ultrasound technicians. However, this area represents fu-
ture investigation that is needed to achieve substantial 
improvements to HCC surveillance rates within the VA 
health system.

Limitations
This study should be interpreted in the context of sev-
eral potential limitations. The retrospective study design 
limited the authors to the existing CPRS data. How-
ever, chart review primarily focused on abstracting ob-
jective data, such as the number of abdominal imaging 
studies performed, to arrive at a quantitative measure of 
HCC surveillance that likely was subject to less bias. The 
findings of the study, conducted at a single VA facility in 
Philadelphia, may not be generalizable beyond a veteran 
population in an urban setting. In addition, providers in 
the focus groups were self-motivated to participate and 
might not represent the experiences of other providers. 
Last, the relatively small number of patients seen by the 
different HCPs in this study may have precluded having 
sufficient power to detect differences in adherence rates 
at the provider level.

CONCLUSION
An extremely low HCC surveillance rate was observed 
among veterans with chronic HBV infection in this 
study. Health care providers at the CMCVAMC identi-
fied multiple challenges to ensuring routine HCC sur-
veillance in high-risk HBV-infected patients that likely 
have contributed to the extremely low rates of HCC 
observed over the past decade. 

In this qualitative study, although broad themes 
and areas of agreement emerged across the differ-
ent HCP groups involved in caring for patients with 
HBV infection, there were notable differences between 
groups in their approaches to HCC surveillance. En-
gaging with HCPs about proposed interventions based 
on the challenges identified in the study focus groups 

resulted in a better understanding of their relative im-
portance and the development of interventions more 
likely to be successful.  
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