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Abstract

Background & Aims—~Fewer than 20% of patients with cirrhosis undergo surveillance for
hepatocellular carcinoma (HCC), so these tumors are often detected at late stages. Although
primary care providers (PCPs) follow 60% of patients with cirrhosis in the US, little is known
about their practice patterns for HCC surveillance. We investigated factors associated with
adherence to guidelines for HCC surveillance by PCPs.

Methods—We conducted a web-based survey of all 131 PCPs at a large urban hospital. The
survey was derived from validated surveys and pretested among providers; it included questions
about provider and practice characteristics, self-reported rates of surveillance, surveillance test and
frequency preference, and attitudes and barriers to HCC surveillance.

Results—We obtained a clinic-level response rate of 100% and provider-level response rate of
60%. Only 65% of respondents reported annual and 15% reported biannual surveillance of
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patients for HCC. Barriers to HCC surveillance included not being up-to-date with HCC
guidelines (68% of PCPs), difficulties in communicating effectively with patients about HCC
surveillance (56%), and more important issues to manage in clinic (52%). About half of PCPs
(52%) reported using ultrasound or measurements of a-fetoprotein in surveillance; 96% said that
this combination was effective in reducing HCC-related mortality. However, many providers
incorrectly believed that clinical examination (45%), or levels of liver enzymes (59%) or a-
fetoprotein alone (89%), were effective surveillance tools.

Conclusions—PCPs have misconceptions about tests to detect HCC that contribute to
ineffective surveillance. Reported barriers to surveillance include suboptimal knowledge about
guidelines, indicating a need for interventions, including provider education, to increase HCC
surveillance effectiveness.

Keywords
AFP; screening; liver cancer; early detection

INTRODUCTION

Hepatocellular carcinoma (HCC) is the third leading cause of cancer-related death
worldwide and has an increasing incidence in the United States?. Prognosis for patients with
HCC depends on tumor stage at diagnosis, with curative options only available for patients
diagnosed at an early stage?. Patients with early HCC achieve 5-year survival rates near 70%
with resection and transplantation, whereas those with advanced HCC have a median
survival of less than one year3: 4.

HCC surveillance has been demonstrated to improve early detection and survival in patients
with hepatitis B infection®. Although there is not a randomized controlled trial in patients
with cirrhosis, HCC surveillance is associated with early tumor detection, receipt of curative
treatments, and improved survival in several cohort studies®. Based on this evidence, several
societies, including the American Association for the Study of Liver Diseases (AASLD) and
National Comprehensive Cancer Network (NCCN), recommend surveillance using
ultrasound, with or without AFP, at six-month intervals in patients with cirrhosis’. Although
surveillance is efficacious for detecting HCC at an early stage8, its effectiveness in clinical
practice is impacted by several factors, including low utilization rates®11, A recent meta-
analysis demonstrated that fewer than 20% of patients with cirrhosis in the United States
undergo surveillancel?. Rates of guideline-consistent surveillance every 6 months are even
lower at less than 5%. Although there are multiple potential reasons for surveillance
underutilization, provider recommendation is one of the strongest predictors for receipt of
HCC surveillancel3,

Currently, primary care providers (PCPs) follow most patients with cirrhosis in the United
States, with only 20-40% being followed by gastroenterologists/hepatologists!4. By
recommending HCC surveillance to their patients, PCPs play a central role in implementing
guidelines. Low surveillance rates may relate to poor provider knowledge or negative
attitudes regarding the benefits of surveillance. However, data on PCP knowledge, attitudes,
and practice patterns regarding HCC surveillance are sparse. An understanding of these
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attitudes and barriers can facilitate the development and implementation of interventions to
improve HCC surveillance effectiveness. The aim of our study was to explore provider- and
practice-level factors associated with guideline-consistent recommendations for HCC
surveillance in patients with cirrhosis.

METHODS

Study Population

The Parkland Health and Hospital System (Parkland), the safety net health system of Dallas
County, includes a network of 12 primary care clinics and cares for over 2000 patients with
cirrhosis. Eligible respondents were any PCP who reported seeing at least one patient with
cirrhosis per week. We selected providers practicing the primary care specialties of general
practice, family practice, and general internal medicine. We excluded providers who were in
residency training, retired, or those whose major professional activity was teaching,
research, or administration. Overall, we sampled 131 PCPs from this safety net health
system. The study was approved by the Institutional Review Board of UT Southwestern
Medical Center.

Survey Development and Administration

Eligible physicians were sent an anonymous web-based survey between August 2012 and
March 2013. Providers who did not respond to the initial survey were sent a follow-up web-
based survey and given an opportunity to complete the survey at a PCP clinic meeting. The
survey took approximately 20 minutes to complete and included questions about self-
reported surveillance rates, surveillance test and frequency preference, attitudes and barriers
to HCC surveillance, and provider and practice characteristics. We used a theoretical model
of physician behavior (Figure 1), based on Social Cognitive Theory!® and the Theory of
Reasoned Action1®, to guide selection of relevant physician and practice variables. This
model includes domains of provider background and experience, perceptions of screening,
physician influences, and practice environment and practice patterns. As it has been
successfully applied to colorectal cancer screening’, we hypothesized that these factors
would be associated with guideline-consistent HCC surveillance recommendations.
Questions were adapted from earlier validated surveys when available!8-21, After initial
development of the survey, it was pretested among 10 providers, with each provider
completing a cognitive interview about the survey after completion22: 23,

Study Outcomes and Statistical Analysis

Our primary outcome of interest was guideline-consistent HCC surveillance
recommendations based on AASLD guidelines’- 24. This outcome was assessed in two
independent manners. First, providers were asked to provide self-reported annual and
biannual surveillance rates for patients with cirrhosis. Second, providers were provided six
patient vignettes and asked if they would recommend HCC surveillance. Potential
surveillance choices included ultrasound alone, AFP alone, ultrasound and AFP, CT and/or
MR, and no surveillance. Four cases warranted HCC surveillance, whereas two cases did
not necessitate surveillance. Surveillance recommendations were categorized into three
possibilities: overuse, underuse, and appropriate use (i.e. guideline-consistent). Secondary
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outcome of interests were provider-reported surveillance test choice (ultrasound alone, AFP
alone, ultrasound and AFP, CT and/or MR, or no surveillance) and surveillance interval
(every 3 months, every 6 months, every 12 months, or other).

Distributions of provider characteristics and perceptions of screening were reported with
descriptive statistics. Fisher exact and Mann-Whitney rank-sum tests were performed to
identify factors associated with guideline-consistent HCC surveillance recommendations for
categorical and continuous variables, respectively. Independent variables included perceived
test effectiveness and influence of factors such as guidelines, financial reimbursement,
practice patterns of colleagues, and patient preferences. We assessed potential barriers to
surveillance including difficulty in identifying patients with liver disease and/or cirrhosis,
time constraints in clinic, lack of patient interest, difficulty communicating with patients,
poor patient compliance, and a shortage of facilities to provide HCC surveillance. Physician
and practice demographics included age, gender, race and ethnicity, number of years in
practice, provider type, and number of patients seen during a typical week. Statistical
significance was defined as p-value less than 0.05. All data analysis was performed using
Stata 11 (StataCorp, College Station, TX).

RESULTS

Provider and Clinic Characteristics

We had a provider-level response rate of 59% (n=77 of 131 providers) and clinic-level
response rate of 100% (n=12 of 12 clinics). Provider characteristics are provided in Table 1.
Nearly one-third (30%) of providers were over age 50, 60% between 35-50 years old, and
10% were younger than 35 years old. The majority (56%) of providers were female. Most
providers (90%) were board certified in Internal Medicine or Family Practice and 63% were
full-time clinical faculty. All respondents routinely cared for patients with cirrhosis, with
50% seeing more than 10 patients per year.

Approximately two-thirds of the providers reported their primary practice location was in
PHHS community-oriented primary care (COPC) clinics, whereas the other one-third
practiced in hospital-based clinics. Although 78% of providers reported having systems-
level reminders, such as computer-based prompts, for colorectal cancer (CRC) screening,
none reported similar reminder systems for HCC surveillance. As expected, providers
reporting seeing a racially and socioeconomically diverse cohort of patients. Over 40% of
providers reported the majority of their patients were African American and/or Hispanic.
Similarly, nearly 50% of providers reported the majority of their patients were uninsured
and only covered by Parkland Health Plus, a healthcare assistance program for Dallas
County residents.

Provider Attitudes and Barriers Regarding HCC Surveillance

Provider attitudes are detailed in Table 2. Most PCPs believed HCC surveillance is effective
for early tumor detection (85%) and cost-effective (79%); however only half (52%) believed
it reduces all-cause mortality. Nearly all (96%) providers reported ultrasound +/— AFP are
effective HCC surveillance tests. However, providers incorrectly believed clinical exam
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(45%), liver enzyme testing (59%), and AFP alone (89%) are also effective HCC
surveillance tests. Despite a lack of evidence, 92% of providers believed CT and/or MRI are
also effective as HCC surveillance tests.

Providers reported several influential factors including evidence in published literature
(93%), out-of-pocket costs to patients (82%), and practice patterns of colleagues (70%).
Many providers reported a positive influence from AASLD (64%) and NCCN (54%)
guidelines on their surveillance practices; however, 87% reported being less likely to
perform surveillance given a lack of US Preventive Services Task Force (USPSTF)
recommendations. Interestingly, one-fourth of providers (26%) reported patient preferences
are not important in determining their HCC surveillance recommendations. Only 38% of
providers were concerned about potential legal ramifications for not performing HCC
surveillance in patients with cirrhosis.

Most PCPs (90%) reported HCC surveillance is the responsibility of both PCPs and
gastroenterologists, and only 5% believed it is the responsibility of gastroenterologists alone.
However, providers reported several barriers to performing HCC surveillance, including not
being up to date with current guidelines (68%), difficulty with effective communication with
patients about HCC surveillance (56%), and having more important issues to manage in
clinic (52%) (Table 3). Other potential issues such as identifying the at-risk population
(36%) and radiologic capacity (23%) were not perceived as major barriers to surveillance.
Providers also expressed little concern about patient barriers to effective surveillance. Two-
thirds (66%) of respondents believed patients with cirrhosis want to discuss HCC
surveillance and less than 10% were concerned about patient non-compliance when ordering
surveillance.

Provider Surveillance Practices

Self-reported surveillance rates—Providers had median self-reported annual
ultrasound surveillance rates of 65% (range 0-100%) in patients with cirrhosis (Figure 2),
although median biannual surveillance rates were only 15% (range 0-100%). Gender and
provider type were associated with self-reported annual surveillance rates. Female providers
reported significantly higher HCC surveillance rates than males (75% vs. 45%, p=0.04), and
mid-level providers reportedly higher surveillance rates than other providers (85% vs. 55%,
p=0.03).

Patient clinical vignettes—We also assessed guideline-consistent HCC surveillance
recommendations using six clinical vignettes (Supplemental Table). Although 83% of
providers would perform ultrasound-based surveillance in 50-year old patients with
compensated cirrhosis, reported rates were lower in patients with ascites (68%), those with
morbid obesity (63%), and otherwise healthy elderly patients (50%). Nearly one-fifth of
providers would instead perform surveillance with CT and/or MRI in those with ascites
(19%) and those with morbid obesity (22%). The only predictor of surveillance underuse in
clinical vignettes was a belief that ultrasound and AFP were not effective at reducing HCC-
related mortality (p=0.04).
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With regard to surveillance overuse, many providers would perform surveillance in patients
with non-cirrhotic hepatitis C infection (77%) and those with significant comorbid
conditions precluding any survival benefit (55%). In fact, 53% of respondents felt that HCC
surveillance was cost-effective in patients with non-cirrhotic hepatitis C.

Test Choice and Surveillance Interval—Most (83%) PCPs reported using ultrasound,
with or without AFP, for surveillance in patients with cirrhosis seen in clinic, although one-
fourth (20-30%) of providers reported also using CT and/or MRI for surveillance (Figure 3).
Providers were more likely to use ultrasound-based surveillance if they believed ultrasound
and AFP were effective at reducing mortality in cirrhosis (p=0.003), did not overuse
surveillance in those without cirrhosis (p=0.002), reported their practice patterns were
influenced by published literature (p=0.04) or patient preference (p=0.04), and were
interested in CME activities about HCC surveillance (p=0.04). Two-thirds of providers who
use ultrasound-based surveillance do so on an annual basis, and only one-third reported
performing surveillance every 6 months (Figure 3). One-fourth (25%) of providers reported
an increased frequency of ultrasound use over the past few years, although most (62%)
reported no change in their ultrasound use.

DISCUSSION

Given the growing literature highlighting the underuse of HCC surveillance in clinical
practice, a better understanding of provider knowledge and attitudes is needed. Most prior
surveys were conducted among gastroenterologists and/or focused on HBV patients25-27,
and there are few studies evaluating PCP attitudes and practice patterns for HCC
surveillance in patients with cirrhosis. Our study fills an important void in current literature
given PCPs follow over 60% of patients with cirrhosis nationally. We found over 90% of
PCPs believe HCC surveillance is their responsibility; however, they have misconceptions
about how best to perform surveillance and report several barriers to effective
implementation. These findings highlight the need for provider education and systems-level
interventions to optimize HCC surveillance effectiveness in clinical practice.

A key finding of our study is that several HCC surveillance recommendations and practices
reported by PCPs were inconsistent with current guidelines. Nearly 90% of providers
believed AFP is an effective surveillance test when used alone, and two-thirds of providers
reported performing annual, instead of biannual, surveillance. This is consistent with studies
highlighting misconceptions among providers caring for chronic hepatitis B patients, in
whom many providers use liver enzymes and HBV viral load as HCC surveillance tests26.
The choice of surveillance tests and intervals from our study also reflect practice patterns
seen in SEER, in which many patients receive inconsistent surveillance using AFP alone?8,
The use of inappropriate surveillance tests and intervals is concerning given that poor test
sensitivity is an important reason for late stage tumor detection in clinical practice2®.
Biannual surveillance significantly increases sensitivity for detecting tumors at an early
stage, when curative options exist, compared to annual surveillance3°. Similarly,
surveillance with AFP alone is not recommended given poor sensitivity and specificity when
used in isolation3L.,
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The majority of PCPs reported believing CT and MRI were effective as HCC surveillance
tests, and one-fourth of providers reported using CT/MRI intermittently as surveillance tests
in their patients. This is consistent with other reports suggesting these tests are increasingly
being used for surveillance purposes, particularly in liver transplant centers. However, the
one study evaluating cross-sectional imaging found annual CT was marginally less sensitive
(67% vs. 71%) and more costly for detection of early HCC than biannual ultrasound32.
Similarly, three-fourths of providers reported performing surveillance in patients with HCV
but no cirrhosis. Although surveillance may be reasonable in some patients with stage 3
fibrosis given the possibility of sampling error on biopsy, this would account for the
minority of noncirrhotic patients. Overall, this cohort remains at low risk for HCC and
surveillance is not cost-effective in those without cirrhosis. Studies are needed to further
assess the magnitude and potential harms of surveillance overuse in those without cirrhosis.

Although most PCPs believe HCC surveillance is at least partly their responsibility, we were
unable to determine how providers believe this responsibility should be shared between
PCPs and gastroenterologists. In fact, this may contribute to underuse of surveillance if both
providers assume the other will order the appropriate testing. Furthermore, they reported
several barriers to implementation, including not being up-to-date with current guidelines
and having more important issues to manage in clinic. These barriers are similar to those
reported by providers for other cancer-screening efforts, such as CRC screening33: 34,
Lessons learned from other cancers can likely be applied to optimize HCC surveillance
uptake in clinical practice3. In CRC screening, provider-focused reminders and systematic
mass screening programs have been successful strategies to bypass or increase provider
recommendations for screening; however, similar interventions have yet to be attempted for
HCC surveillance among patients with cirrhosis3®. In our study, three-fourths of providers
reported systems-level reminders, such as computer-based prompts, for CRC screening,
none reported similar reminder systems for HCC surveillance.

Many providers reported difficulty with effective communication with patients about HCC
surveillance and one-fourth reported not accounting for patient preferences when
considering HCC surveillance. In an age where patient involvement is being increasingly
recognized as being important, this finding is both surprising and concerning. Patients with
cirrhosis have high levels of concern regarding HCC, desire information about HCC
surveillance from their providers, and want to be more involved in their care3’. Furthermore,
involvement of patients in their care has been previously shown to be an independent
predictor of HCC surveillance completion3”. Patient communication and engagement should
be considered as an important target for future interventions to optimize surveillance rates.

It is important to note that our study had limitations. Our study was performed in a single
large safety-net hospital and may not be generalized to other practice settings. For example,
our results might not be generalizable to PCPs associated with transplant centers given most
patients in our center are not eligible for liver transplantation given social and/or financial
barriers3. However, most PCPs at Parkland are well aware of our large multidisciplinary
HCC clinic, which evaluates all patients with HCC for treatment (including liver
transplantation as applicable)39. A national survey is needed to see if our data are
representative of PCPs practicing in other settings. Additionally, surveillance rates were
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self-reported and may not reflect actual practice. Survey studies are inherently limited by
response bias, in which respondents answer questions how they should practice instead of
how they actually practice. Although we had a high provider-lever response rate of 59% and
clinic-level response rate of 100%, there is also the possibility of non-response bias, in
which providers who routinely perform surveillance are more likely to respond.

Overall, our study provides important insights into PCP knowledge, attitudes and barriers
regarding HCC surveillance among patients with cirrhosis. Despite over 90% of PCPs
believing HCC surveillance is their responsibility, they have misconceptions about how best
to perform surveillance and report several barriers to implementation. These misconceptions
and barriers might partly explain the gap between the efficacy of HCC surveillance and its
effectiveness in clinical practice. Overall, these findings highlight the need for provider
education and systems-level interventions to optimize HCC surveillance effectiveness in
clinical practice.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Conceptual Model for Primary Care Provider HCC Surveillance Recommendations
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Primary Care Provider and Practice Characteristics

Variable

Number (%6)

Gender (% Male)

29 (44.0%)

11 - 25 years
More than 25 years

Race/Ethnicity 19 (28.8%)
Non-Hispanic Caucasian 8 (12.1%)
Black 30 (45.5%)
Asian 4 (6.1%)
Hispanic Caucasian

Primary Clinic Practice Location 22 (33.8%)
Hospital-based clinic 43 (66.2%)
Outpatient Clinic

Type of Practitioner 38 (55.9%)
MD, internal medicine 23 (33.8%)
MD, family practice 2 (2.9%)
MD, not board certified 4 (5.9%)
Mid-level provider (NP or PA)

Years in Practice 6 (9.8%)
Less than 10 years 37 (60.7%)

18 (29.5%)

Time Spent on Patient Care (%)
Less than 50%

12 (17.7%)
13 (19.1%)

Fewer than 25 patients
26 - 50 patients

50-80% 43 (63.2%)
Greater than 75%
Number patients per week 14 (18.4%)

16 (21.1%)
21 (27.6%)

26 - 50 patients

More than 50 patients

51 - 75 patients 25 (32.9%)
More than 75 patients
Number patients with cirrhosis per 38 (50.0%)
year 22 (29.0%)
Fewer than 10 patients 11 (14.5%)
11 - 25 patients 5 (6.5%)
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Primary Care Provider Attitudes regarding HCC Surveillance in Patients with Cirrhosis

Table 2

Attitude regarding HCC Surveillance Number (%)

Effectiveness of HCC surveillance for early stage tumor detection 16 (21.6%)
Strongly agree 47 (63.5%)
Agree 9 (12.2%)
Disagree 2 (2.7%)
Strongly disagree

Effectiveness of HCC surveillance for reducing mortality 8 (11.0%)
Strongly agree 30 (41.1%)
Agree 29 (39.7%)
Disagree 6 (8.2%)
Strongly disagree

Cost-effectiveness of HCC surveillance 25 (34.2%)
Strongly agree 33 (45.2%)
Agree 14 (19.2%)
Disagree 1(1.4%)
Strongly disagree

Provider legally liability if not performing HCC surveillance 6 (8.1%)
Strongly agree 22 (29.7%)
Agree 29 (39.2%)
Disagree 17 (23.0%)
Strongly disagree

Providers responsibility for HCC surveillance 4 (5.3%)
Primary care provider alone 68 (89.4%)
Both primary care provider and gastroenterologist 4 (5.3%)
Gastroenterologist alone

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2016 April 01.

Page 15



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Dalton-Fitzgerald et al.

Primary Care Provider Reported Barriers to Effective HCC Surveillance

Table 3

Barriers to Effective HCC Surveillance

Number (%6)

Rare to never

Insufficient time in clinic 9 (13.8%)
Often 18 (27.7%)
Sometimes 38 (58.5%)
Rare to never

Competing interests in clinic 10 (15.2%)
Often 24 (36.4%)
Sometimes 32 (48.4%)

Not being up-to-date with surveillance guidelines

12 (18.2%)

Sometimes
Rare to never

Often 33 (50%)
Sometimes 21 (31.8%)
Rare to never

Difficulty identifying at-risk population 5 (7.7%)
Often 18 (27.7%)
Sometimes 42 (64.6%)
Rare to never

Insufficient radiologic capacity 6 (9.2%)
Often 9 (13.8%)
Sometimes 50 (76.9%)
Rare to never

Difficulty arranging follow-up diagnostic testing for 14 (21.5%)

patients 14 (21.5%)
Often 37 (57.0%)
Sometimes
Rare to never

Difficulty arranging treatment for patients with HCC 11 (15.5%)
Often 23 (32.4%)

37 (52.1%)

Sometimes
Rare to never

Difficulty communicating with patients 4 (6.3%)
Often 32 (50%)
Sometimes 28 (43.7%)
Rare to never

Patients are not interested in discussing HCC surveillance 6 (9.2%)
Often 16 (24.6%)

43 (66.2%)

Concerns about patient non-compliance
Often
Sometimes
Rare to never

2 (3.1%)
4 (6.2%)
59 (90.7%)
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