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Abstract

Background The incidence rate of hepatocellular carci-

noma (HCC) in the USA is rapidly rising. Surveillance

using biannual ultrasound (US) is recommended, but actual

practices are unknown.

Aim To determine current HCC surveillance practices

among gastroenterology and hepatology providers in the

USA.

Methods A 21-question electronic survey was emailed to

12,485 gastroenterology and hepatology providers in the

USA. The survey contained questions concerning provider

background, surveillance practices, and opinions. Pearson

chi-square and multivariate logistic regression tests were

used to analyze the data.

Results We received 777 responses (6.2 % response rate);

656 were eligible for analysis. 92 % place cirrhotic patients

under surveillance independent of etiology, 79 % exclu-

sively use a 6-month interval, and 77 % use alpha-feto-

protein. While 93 % use US, only 36 % use US exclusively

and 60 % use two or more imaging modalities. Providers

from transplant centers favor using additional imaging

modalities, instead of only US. Multivariate analysis

showed transplant center providers who allocate more time

to patient care (OR 1.96, p = 0.004) and see more cirrhotic

patients (OR 2.07, p = 0.033) have increased odds of using

additional imaging modalities.

Conclusions Participating providers reported very high

rates of surveillance utilization and use of a biannual

interval. It is likely that the sample is composed of pro-

viders who are very engaged and informed about HCC

surveillance. However, their surveillance imaging practices

largely deviated from practice guidelines, which all rec-

ommend only using US. Providers affiliated with transplant

centers tend to use additional imaging modalities such as

computed tomography and MRI, instead of US only.
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Introduction

Worldwide, hepatocellular carcinoma (HCC) is the sixth

most common cancer with 782,000 new cases and the

second leading cause of death by cancer with 746,000 cases

in 2012 (GLOBOCAN http://globocan.iarc.fr). Its inci-

dence rate is rapidly rising in Western countries; between

1975 and 2005, the age-adjusted incidence rate of HCC in

the USA increased threefold [1]. In fact, HCC is regarded
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as the fastest growing cause of cancer-related death in the

USA [2].

In 1998, before the establishment of clinical practice

guidelines, Chalasani et al. [3] conducted a national survey

of members of the AASLD (American Association for the

Study of Liver Diseases) to understand their surveillance

practices. Since 2005, practice guidelines for the manage-

ment of HCC have been issued by multiple liver and cancer

societies, recommending the use of biannual ultrasound for

any patient with cirrhosis [4–6].

The aim of our study was to understand current HCC

surveillance practices among gastroenterologists and hep-

atologists in the USA.

Methods

The survey was self-administered, anonymous, and elec-

tronic; it was designed and hosted using REDCap elec-

tronic data tools [7]. YK and KJ developed the survey

questions using the Chalasani et al. study as a model.

Questions were asked to ascertain provider type, number of

years of experience, type of medical practice, whether the

facility is a transplant center, and number of new cirrhotic

patients seen each month. The survey asked which patients

were placed under surveillance, interval, tests utilized,

cost-effectiveness, and whether failure to place an at-risk

patient under surveillance poses a malpractice liability. Our

survey was unique in asking how providers administer

ultrasound (US), via specific protocols and sonographers.

These questions were created based on the authors’ expe-

rience and personal communications.

Using the authors’ personal network and membership

roster of the American Medical Association (AMA), gas-

troenterology and hepatology providers were asked to

participate in a brief online survey. The entire study was

approved by the Institutional Review Board of UC San

Diego Health System.

A participant was excluded from further analysis if their

survey was incomplete, if they failed to provide their

consent, or if they do not actively see adult patients. An

incomplete response was defined as failure to submit the

questionnaire on the last page.

Statistical Analysis

To test differences between categorical variables, the

Pearson chi-square test was used. p values \ 0.05 were

deemed statistically significant. Multivariate logistic

regression was used to identify independent factors asso-

ciated with the use of additional imaging modalities. All

data analysis was completed using SPSS version 21 (IBM

Corp, Armonk, NY, USA).

Results

Survey Participants

An email invitation was sent to 12,485 gastroenterology

and hepatology providers. There were 777 responses

(6.2 %); 119 were excluded because they did not complete

the survey (n = 45), did not actively see adult patients

(n = 12), did not provide their consent (n = 3), or a

combination of the above factors (n = 59), resulting in 656

eligible for analysis.

Table 1 contains background information on the entire

participating population, including provider type and

attributes of medical practices. Thirty-seven percent

Table 1 Characteristics of all providers participating in the

2012–2013 national survey of HCC surveillance practices in the USA

(n = 656)

Provider type n %

Gastroenterologist 402 61

Hepatologist 182 28

Other MD 40 6

Nurse practitioner, physician assistant 32 5

Practice type

Academic center 380 58

Private practice 215 33

VA (exclusive) 17 3

Community clinic 15 2

Other 29 4

Facility

Transplant center 337 51

Non-transplant center 310 47

Not respond 9 2

Experience (# of years)

0 to 5 194 29

5 to 10 96 15

10 to 15 70 11

15? 290 44

Not respond 6 1

% Time Spent on patient care

x \ 50 % 86 13

50 to 75 % 91 14

x [ 75 % 474 72

Not respond 5 1

Patient Care: # new cirrhotics seen/month

x \ 5 249 38

5 to 10 208 32

10 to 20 126 19

20? 66 10

Not respond 7 1
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(n = 150) of gastroenterologists and 77 % (n = 141) of

hepatologists are affiliated with transplant centers.

Surveillance Practices and Opinions

Ninety-seven percent (n = 638) reported placing cirrhotic

patients under HCC surveillance, and 92 % (n = 604) did

so independent of etiology. Ninety-three percent (n = 609)

use US in some capacity, but only 36 % (n = 234)

exclusively use US. Sixty-percent of providers (n = 390)

use two or more imaging modalities. Seventy-seven per-

cent (n = 507) use AFP (alpha-fetoprotein) for surveil-

lance, 9 % (n = 58) use AFP-L3, 3 % (n = 19) use DCP

(Des-gamma carboxyprothrombin), and 6 % (n = 42) use

two or more of the three biomarkers for HCC surveillance

(Table 2).

Forty-five percent (n = 297) implement specific US

protocols for HCC surveillance, which might include

additional time, better documentation accounting for fac-

tors like quality, or other specific instructions. Addition-

ally, 16 % (n = 104) indicated that they use specific

sonographers for surveillance.

Provider opinions on the use of surveillance varied, and

87 % (n = 569) believe that a failure to place an at-risk

patient under HCC surveillance poses a malpractice lia-

bility. Approximately 50 % (n = 329) think that surveil-

lance is cost-effective for all cirrhotics, including Child-

Pugh C patients who are ineligible for liver transplantation.

Providers Who Use Additional Imaging Modalities

for Surveillance

All provider types affiliated with transplant centers

(n = 337) were compared with those practicing at non-

transplant centers (n = 310). Relative to non-transplant

center providers, transplant center providers favor using

additional imaging modalities such as CT and MRI for

surveillance, instead of US alone (p = 0.046).

The variables associated with transplant center providers

using additional imaging modalities for surveillance were

analyzed univariately. A provider having 10–15 years of

experience (p = 0.029), allocating more than 75 % of

professional time to patient care (p = 0.008), and seeing

more than 20 new cirrhotic patients per month (p = 0.027),

were statistically significant.

In multivariate analysis, transplant center providers

allocating more than 75 % of their time to patient care

(p = 0.004) and transplant center providers seeing more

than 20 new cirrhotic patients per month (p = 0.033)

remained statistically significant (Table 3).

Discussion

This is the first national survey of gastroenterologists and

hepatologists about HCC surveillance since the issuance of

clinical practice guidelines. Because of the sample size, the

results cannot be generalized broadly to all providers who

utilize HCC surveillance. However, we found some inter-

esting results from the 656 gastroenterologists and hepa-

tologists whose responses were analyzed. These providers

reported very high rates of general surveillance utilization

(97 %), ordering of surveillance tests for cirrhotic patients

independent of etiology (92 %), and the use of a biannual

surveillance interval (79 %). These findings are not only

highly congruent with practice guidelines [4–6], but are

significantly higher than previously published studies [8,

9]. This suggests that these participating providers repre-

sent a group that is most likely more engaged and informed

about HCC surveillance.

Table 2 Summary of participants’ key HCC surveillance practices:

tests utilized, ultrasound practices, and surveillance interval

(n = 656)

Surveillance tests N %

US and AFP 162 25

Imaging

CT, MRI, US 263 40

US only 234 36

US, MRI 65 10

US, CT 51 8

CT, MRI 11 2

Other 10 1

Not respond 22 3

Ultrasound practices (n = 609)*

Have a specific protocol in place** 297 45

Use specific sonographers 104 16

Interval

6 months (exclusive) 518 79

AFP alpha-fetoprotein, US ultrasound, CT computed tomography,

MRI magnetic resonance imaging

* n = 22 do not use US for surveillance; n = 25 skipped the question

** A specific protocol might include additional time, explicit

instructions, etc

Table 3 Multivariate analysis of factors associated with transplant

center providers using additional imaging modalities for surveillance,

instead of ultrasound alone

Factor Odds ratio (OR) OR (95 % CI) p value

% time patient care

x \ 50 % 0.446 0.254–0.782 0.005

75? % 1.96 1.24–3.09 0.004

No of new cirrhotic patients/month

x \ 5 0.367 0.228–0.592 \0.001

20? 2.07 1.06–4.02 0.033
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Conversely, the same providers strongly deviated from

the guidelines in their utilization of surveillance tests,

particularly imaging modalities. All major liver societies

recommend using US for HCC surveillance [4–6]. Fur-

thermore, biannual US and AFP were effective in reducing

HCC-related mortality in the seminal randomized control

trial [10]. Multiple analyses have shown US to be the only

cost-effective surveillance modality [11, 12]. Yet, only

36 % of respondents exclusively use US; 60 % of partici-

pating providers use additional imaging modalities such as

CT and/or MRI. We observed that transplant center pro-

viders favor using additional imaging modalities such as

CT and MRI, instead of US alone. This practice difference

was not observed when comparing gastroenterology to

hepatology providers. While the performance of US in

detecting early HCC lesions is limited [13] and worse than

CT and MRI [14], no data exist to support the use of CT

and MRI in the surveillance context. We did not ask why

responding providers favored using additional imaging

modalities. It might be that a provider at a transplant center

is more cognizant of the need to detect HCC lesions as

early as possible to keep a patient eligible for curative

treatment such as liver transplantation. Chalasani et al. [15]

found that CT has an 88 % sensitivity compared with 59 %

for US among cirrhotic, transplant candidates undergoing

surveillance. A provider’s concern with the sensitivity of

US in detection of early HCC during surveillance is not

unjustified. In their retrospective study of patients from the

HALT-C cohort, Singal et al. [16] found that inadequate

sensitivity of US explained 70 % of all late HCC cases

detected beyond the Milan criteria as opposed to gaps in

follow-up or compliance.

In their meta-analysis, Singal et al. [17] found that the

sensitivity values of US for detecting early HCC (less than

5 cm in diameter) during surveillance varies from 23 to

98 %, with a pooled sensitivity of 69 %. All of the inclu-

ded studies were conducted in Europe and Japan and none

were from the USA, where more than one-third of all adults

are obese [18]. While it is suspected that the operator,

equipment, patient characteristics, and potentially other

factors contribute to US quality, no evidence exists to

support these claims. Although not proven, in cases where

US quality is poor, it is highly likely that sensitivity may

also be poor. More studies are needed to demonstrate this

link, and a cost-effective alternative imaging modality may

be needed.

Some providers implement additional measures to

improve ultrasound’s effectiveness for surveillance, like

specific protocols and sonographers. Nearly half of all

providers claimed to use specific protocols, and 16 % uti-

lize specific sonographers for surveillance. EASL-EORTC

[5] is the only major society to recommend specialized

training for sonographers.

In their recent meta-analysis, Singal et al. [19] found

that surveillance in cirrhotics was significantly associated

with the improved detection of early HCC, increased use of

curative treatments, and improved survival. Yet, in the

USA, HCC surveillance is plagued by a very low rate. In

their literature review, Singal et al. [9] reported a utiliza-

tion rate of 18.4 % for cirrhotic patients in the USA, which

might even be an overestimation. Furthermore, they

observed a striking disparity in utilization when comparing

gastroenterologists, 51.7 %, to primary care physicians

(PCP), 16.9 %. Davila et al. [8] found that cirrhotic

patients followed by both gastroenterologists and PCP were

4.5 times more likely to be placed under regular surveil-

lance compared with those followed exclusively by PCP.

This finding is particularly relevant since many cirrhotic

patients are only followed by PCP. Moreover, when these

findings are coupled with the rising incidence of HCC in

the USA [20, 21], it creates an added sense of urgency

for greater engagement with PCP about HCC and

surveillance.

The principal limitation of our study is that it does not

reflect all providers who utilize HCC surveillance. First,

the study does not contain data from PCPs. Also, not all

gastroenterologists and hepatologists in the USA are

members of the AMA. Our response rate, 6.2 %, was lower

than other recently published surveys of gastroenterologists

[22, 23]. Additionally, we were unable to obtain the

demographic information of non-respondents and compare

it with respondents, positing a non-response bias.

In summary, our study shows that the surveillance

practices from this sample, providers who are likely well

engaged and informed about HCC surveillance, are not

uniform and deviate from clinical practice guidelines most

conspicuously when it comes to the utilization of surveil-

lance imaging modalities. The use of additional imaging

modalities is highly influenced by a provider’s affiliation

with transplant centers. More studies are needed to define

the underlying factors that mediate US’s wide-ranging

sensitivity, which seems to cause providers to use alter-

native tests and imaging modalities, even if they are not

recommended by clinical practice guidelines [4–6].
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