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Abstract

Introduction: Healthcare providers (HCPs) may face numerous dilemmas in
optimally screening, diagnosing, and treating patients with, and/or at risk for,
hepatocellular carcinoma (HCC). This study aimed to achieve a greater under-
standing of the challenges in HCC care which in turn could delineate HCP edu-
cational opportunities within this oncologic sub-specialty.

Methods: A mixed-methods approach was used to identify practice gaps and
clinical barriers experienced by US-based medical oncologists, hepatologists, on-
cology physician assistants, oncology nurse practitioners, and interventional ra-
diologists involved in HCC care. The qualitative (semi-structured interview) and
quantitative (survey) data collection approaches were deployed sequentially with
findings subsequently triangulated.

Results: A total of 214 HCPs participated in this study. Analysis revealed chal-
lenges related to screening and diagnosing HCC, specifically in applying appropri-
ate screening guidelines, and the optimal use and decisions related to diagnostic
imaging and biopsy. Issues related to treatment selection included the application
of existing HCC guidelines in treatment decision-making, weighing risk/benefit
ratios of various antineoplastics regimens (i.e., tyrosine kinase inhibitors-TKIs,
immunotherapy agents, chemotherapy), sequencing therapies, potential toxicity
management, and optimally educating patients about their HCC.

Conclusion: These findings highlight the educational needs of those involved
in HCC care and provide a starting point for clinicians to both reflect on their
practice and identify opportunities to enhance communication within the HCC
team and between provider and patient. There is an opportunity to optimize
continuing professional development interventions that address the identified
gaps in clinical practice specifically related to teamwork and interdisciplinary
communication.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.
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1 | INTRODUCTION

Primary liver cancer is a leading cause of cancer death
worldwide." Hepatocellular carcinoma (HCC) represents
75%-85% of primary hepatic malignancies.” Its occur-
rence has increased globally over the last decades and is
projected to affect 1.4 million people by 2040.** Risk fac-
tors such as hepatitis B and C, chronic alcohol consump-
tion, and non-alcoholic fatty liver disease (NAFLD) are
associated with HCC resulting from cirrhosis.>® Currently,
NAFLD's limited diagnostic testing options and therapeu-
tic modalities increase HCC's global prevalence.’

While early diagnosis is associated with improved out-
comes and disease control, HCC tends to be diagnosed at a
later stage because of low disease awareness from general
practitioners and patients, low levels of screening of at-
risk patients by specialists, and the high associated cost of
screening.®® In particular, appropriate screening (i.e., with
ultrasound, non-invasive cross-sectional abdominal imag-
ing or alpha fetoprotein [AFP] marker testing) is underuti-
lized for patients at risk of HCC. This often results in a
diagnosis of advanced stage HCC when liver resection,
transplantation, or ablation are no longer viable treatment
options.'!! Biopsy-guided diagnosis also has limitations
due to access (e.g., obscured tumor location, presence of
ascites) and concern for increased risk of bleeding.'*"?

The use of systemic therapies for patients with ad-
vanced HCC, especially those not candidates for resection,
transplantation, or local ablative therapies, have recently
increased."*'> However, toxicity prevalence has been as-
sociated with dose reduction or treatment interruption.*
Due to the plethora of novel systemic therapy options
for HCC, new challenges for HCPs have arisen related to
staying updated with those rapidly evolving treatment op-
tions, and the ideal regimen sequencing.'®

The complexity and heterogeneity of HCC requires
treatment selection to be highly individualized and, ide-
ally, multidisciplinary in nature, integrating numerous
indices such as tumor burden and stage, performance sta-
tus, presence of comorbidities, quality of life (QoL), and
patient preferences.'”'® However, such multidisciplinary
settings are not uniformly available, and while palliative
care is ideally integrated into care planning early in the
patient trajectory, unfortunately, these services are cur-
rently underutilized for patients with HCC."

As a cancer with increasing global incidence that has a
propensity for late-stage diagnosis and currently lacks ef-
fective curative treatment options, there is a need to better

understand and address potential challenges that HCC
healthcare providers (HCPs) face. HCPs who are well-
informed and who more effectively leverage the knowl-
edge and experience of their colleagues (and coordinate
their care delivery as a member of the HCP team) are bet-
ter able to inform the patient regarding their care pathway.

The primary objective of this study was to identify
and categorize team-based clinical practice gaps and
challenges experienced by US-based medical oncologists
(MOs), hepatologists (HEPs), oncology physician assis-
tants (PAs), oncology nurse practitioners (NPs), and inter-
ventional radiologists (IRs) involved in the care of patients
with HCC. The identification of these issues can provide a
starting point for clinicians to reflect on their practice and
for both clinicians and educators to recognize opportuni-
ties for learning and improvement.

2 | METHODS

A mixed-methods sequential design combining a qualita-
tive exploratory data collection phase with a quantitative
validation phase was utilized.*® The qualitative explora-
tion consisted of 45-minute semi-structured interviews
with open-ended questions to explore the HCP's percep-
tions about screening, diagnosis, and treatment of HCC.
Additionally, participants were queried about the nature
and quality of their inter-provider and patient-provider
communication. Findings from this qualitative phase
informed the development of a 20-min online survey
(quantitative validation phase). The study was approved
by Veritas IRB (QC, Canada), an international, independ-
ent ethical review board registered with the United States
Department of Health and Human Services (DHHS).

2.1 | Recruitment

Potential participants were initially identified using two
separate ICC/ESOMAR guideline compliant panels.”* Each
panel contains validated healthcare professionals who vol-
unteered to receive study invitations via email. A subsam-
ple of each panel, restricted to the targeted professions and
specialty, was sent an email invitation containing a secure
link to an online screener.”' Responses provided to the on-
line screener were used to determine eligibility (see next
paragraph), and only eligible participants were presented
the consent form. Those who consented to participate were
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redirected either to the interview availability form or the on-
line survey. Participants were compensated in accordance
with the nature of their participation (interview/survey) and
their profession in alignment with best practices and ethics.*?

2.2 | Research criteria

Eligibility criteria was established in accordance with the
project focus and objectives through discussions between
education experts (including GJ, PL, PM) and clinical oncol-
ogy practitioners (DAB, HBE, RJL, SMS). Participants were
required to have an active practice for a minimum of 3years
as a medical oncologist (MO), hepatologist (HEP), oncology
PA or NP, or interventional radiologist (IR) in the United
States, with a minimum monthly caseload of 10 HCC pa-
tients for MO/HEP, 3 for PA/NP, and 5 for IR. A purposive
sampling methodology was used to ensure that participants
represented multiple perspectives in terms of practice set-
tings (i.e., academic, community), years of practice, and
geographic location, (i.e., rural, suburban, urban).®

2.3 | Data collection

A non-exhaustive review of the literature, in tandem with
consultations between education experts and clinical on-
cology practitioners, guided the development of the quali-
tative data collection instrument. The semi-structured
interview guide included open-ended questions and
probes for trained interviewers to elicit elaboration on re-
ported professional challenges. The interviews (conducted
March to May 2020) were recorded with participant con-
sent and then transcribed. An online survey, informed
by the qualitative findings, was subsequently developed
and administered (August-September 2020). The survey
contained 146 to 149 items (depending on profession) and
was designed to evaluate participants' level of knowledge,
skills, confidence, and agreement to statements specific
to HCC care. A five-point Likert-type scale was used to
quantify knowledge and skill levels (1 = no knowledge/
skill; 5 = expert knowledge/skill). Confidence items uti-
lized a visual analogue scale (0 = not at all confident;
100 = highly confident). Agreement items included a five-
point Likert-type scale (1 = strongly disagree; 5 = strongly
agree). Each item also included the option to respond,
“Not relevant in my current role.”

2.4 | Analysis

Interview transcripts were coded and analyzed through
an approach drawing from the tenets of directed content

analysis® and thematic analysis® with NVivo software
(QSR International Pty Ltd, Version 12, 2018). The cod-
ing tree was developed a priori based on the interview
guide structure and then refined as details emerged
from the data. Quantitative data from the survey were
analyzed through cross-tabulations, analysis of variance
(ANOVA), and Kruskal-Wallis H tests with SPSS 26.0
software (IBM Corporation, Armonk, NY) to identify dif-
ferences in knowledge, skills, confidence, and agreement
levels according to profession, years of practice, and type
of setting. The five-point Likert-type scale for knowledge/
skill items was recoded into 2 categories: “sub-optimal”
(1 = none, 2 = basic, 3 = intermediate) and “optimal”
(4 = advanced, 5 = expert).” When over 30% of a respond-
ent sub-group reported “sub optimal” knowledge or skills,
this was considered an indication of a gap or educational
need. Confidence levels were determined to be “sub opti-
mal when the mean was below 80. The five-point Likert
scale for agreement items was recoded in 3 categories:
“disagree/strongly disagree,” “neither agree nor disagree,”
and “agree/strongly agree.” Qualitative and quantitative
data were then combined using a triangulation of sources
(five professions), methods (qualitative, quantitative), and
investigational perspectives (multidisciplinary interpreta-
tion between educational and clinical experts).*’

3 | RESULTS

A total of 214 HCPs participated in this study: MOs
(Ngua = 8; Nguant = 48), HEPS (ngya1 = 8; Ngyane = 45), oncol-
0gy PAs (Ngua = 25 Rguane = 19), oncology NPs (ngy, = 6;
Rguant = 26), and IRs (Ngys = 8; Ngyant = 44). The major-
ity (62%) of survey respondents practiced in commu-
nity settings, while qualitative phase participants were
evenly split between academic and community settings.
Participants were generally well distributed across the
US, although the West region was slightly underrepre-
sented. Demographic data of participants are detailed in
Table 1. Mixed method analysis revealed three challenges
reported by the HCC team related to screening and diag-
nosis and five challenges related to treatment selection
and management.

3.1 | Screening and diagnosis
3.1.1 | Applying appropriate screening
criteria/guidelines

Quantitative data revealed that 40% of all HCPs “agreed/
strongly agreed” with the statement, “There is a lack of
reliable guidelines on HCC screening,” with variability in
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TABLE 1 Description of sample by phase (qualitative and quantitative) and speciality

Qualitative
interviews ONC (n =38) HEP (n = 8) PA(n=2) NP (n = 6) IR (n = 8) Total (n = 32)
Years of practice

3-10years 3 1 0 5 13

11-20years 4 4 2 1 15

21+ years 1 3 0 0 0 4
Setting

Academic 4 3 0 4 5 16

Community 4 5 2 2 3 16
Location

Rural 2 0 0 4 0 6

Suburban 5 4 1 3 15

Urban 1 4 1 0 5 11
US Region®

Northeast 1 5 1 2 2 11

Midwest 3 2 0 3 3 11

South 3 0 1 1 2 7

West 1 1 0 0 1 3
Quantitative Total
survey ONC (n = 48) HEP (n = 45) PA (n=19) NP (n = 26) IR (n = 44) (n =182)
Years of practice

3-10years 15 13 10 16 19 73

11-20years 24 23 6 8 18 79

21+ years 9 9 3 2 7 30
Setting

Academic 16 13 9 17 15 70

Community 32 32 10 9 29 112
Location

Rural 3 4 2 2 1 12

Suburban 18 17 5 6 20 66

Urban 27 24 12 18 23 104
US Region®

Northeast 15 12 9 11 15 62

Midwest 12 8 4 10 42

South 15 20 5 4 13 57

West 6 5 1 6 21

US Regions based on the US Census bureau (https://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf). Northeast = Connecticut,
Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and Vermont. Midwest = Illinois, Indiana, Iowa, Kansas,
Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota and Wisconsin. South = Alabama, Arkansas, Delaware, District of Columbia,
Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Virginia, and West Virginia.
West = Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington and Wyoming.

agreement according to profession (Table 4-A). Suboptimal
knowledge of the AASLD screening guidelines for HCC
was reported by most - PAs (63%), NPs (69%), and IRs
(65%) (Table 2-A). Regarding the NCCN screening guide-
lines for HCC, suboptimal knowledge was also reported by
most—HEPs (58%), PAs (58%), NPs (50%), and IRs (65%)

(Table 2-B). Similarly, suboptimal knowledge was also re-
ported regarding the NCI PDQ HCC screening guidelines
by the majority of HEPs (60%), PAs (74%), NPs (69%), and
IRs (70%) (Table 2-C).

Across all professional groups, an average of 78% of
all HCPs “agreed/strongly agreed” that, “There is a lack of
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awareness about HCC screening at the primary care level”
(Table 4-B), a concern that HCPs also expressed during
the qualitative phase (Table 6-Q1).

PAs (47%), NPs (46%), and IRs (51%) reported sub-
optimal skills determining the need for ongoing surveil-
lance following a first screening for HCC (Table 3-A).
HCPs also reported suboptimal mean levels of con-
fidence in developing an action plan based upon the
results of screening: between (mean +standard devia-
tion; 0-100 scale) 64 + 20 for PAs and 78 +19 for HEPs
(Table 5-A).

3.1.2 | Using imaging for diagnosis

MOs (34%), PAs (58%), and NPs (46%) reported sub-
optimal knowledge of contraindications for imaging mo-
dalities (Table 2-D). Qualitative data also revealed how
patient-specific variables can make the diagnosis chal-
lenging (Table 6-Q2).

Suboptimal skills interpreting imaging results with
atypical presentations were reported by MOs (43%), HEPs
(38%), PAs (79%), and NPs (92%) (Table 3-B). Interviewees
shared that initial imaging results do not always meet the
HCC criteria such as in the case of patients having atypical
features, which renders the diagnosis difficult to establish
(Table 6-Q3).

3.1.3 | Biopsy decision-making

Twenty-seven percent of MOs, 47% of PAs, and 54% of
NPs reported suboptimal skills determining which cases
necessitate a biopsy of a suspicious lesion/mass (Table 3-
C). Suboptimal confidence when deciding if a biopsy of a
suspicious lesion/mass is required was also reported by
MOs (74 +16), PAs (66 +19), and NPs (62 +22) (Table 5-
B). Qualitative data characterized the difficulties ex-
perienced when imaging findings were inconclusive
(Table 6-Q4).

3.2 | Treatment
selection and management

3.2.1 | Applying guidelines in
treatment decisions

On average, 44% of HCPs “agreed/strongly agreed” that,
“Treatment decisions for HCC are difficult because there are
too many options” (Table 4-C). Interviewed participants
reported that existing guidelines do not always optimally

.. 3675
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support decision-makers in considering multiple treat-
ment options (Table 6-Q5/Q6).

3.2.2 | Balancing risks and
benefits of treatment

Quantitative survey data revealed suboptimal knowledge
of potential side effects of TKIs (55%), immunotherapeu-
tics (49%), and conventional chemotherapy agents (43%),
with variation between profession groups (Table 2-E/F/
G). Interviewees also expressed difficulty finding relevant
information on side effect prevalence for newer therapy
options (Table 6-Q7).

HEPs (38%), PAs (53%), NPs (54%), and IRs (62%) re-
ported suboptimal skills identifying the safest and most ef-
fective treatment option for a specific patient (Table 3-D).
Interviewees expressed the perception that the toxicities
of newer agents seem to generally outweigh the benefits
of their efficacy (Table 6-Q8).

Suboptimal skills managing toxicities to enhance QoL
were also reported by HEPs (53%), PAs (37%), and IRs
(82%) (Table 3-E). Confidence in making the necessary
treatment changes to reduce side effects was suboptimal
for all professions, ranging from 42 + 31 for IRs to 75+18
for MOs (Table 5-C). Qualitative data reveal concerns
about using systemic therapy because of the side effects
that can be difficult to tolerate and may lead to non-
adherence (Table 6-Q9).

3.2.3 | Patient profiles and co-morbidities
HCPs reported suboptimal knowledge of best practices
to treat HCC in patients with comorbid renal failure
(59%), lung disease (59%), and cardiovascular disease
(57%), with variations between profession groups
(Table 2- H/I/J). Suboptimal skills making treatment
decisions for patients with multiple comorbidities were
also reported by HEPs (47%), PAs (58%), NPs (46%), and
IRs (70%) (Table 3-F). Interviewees expressed concerns
about the heightened risks for patients with comor-
bidities, which limits the number of options available
(Table 6-Q10).

3.2.4 | Sequencing treatments

Knowledge of best practices in treatment sequencing,
and skills determining the ideal sequencing of treatments
were reported as suboptimal for all professions, ranging
from 29% of MOs to 74% of IRs for knowledge (Table 2-K),
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TABLE 6 Representative quotes from the qualitative interviews

Theme

Al. Applying appropriate
screening criteria and
guidelines

A2. Using imaging for
diagnosis

A3. Biopsy decision-making

B1. Applying guidelines in
treatment decisions

B2. Balancing risks and
benefits of treatment

B3. Patient profiles and
comorbidities

Ilustrative quotes

Q1: “I think it's pretty laid out well for us by the AASLD about who we should be screening. I think that there
is a lot of pushback. I have personally dealt with some pushback from some primary care physicians in the
community that feel that it's overkill doing an ultrasound every six months for these patients. They feel it's
a waste of money.”

- Hepatologist

Q2: “Some people cannot get an MRI for whatever reason, if it's a matter of claustrophobia or implants and
things like that. And as I said, the concern for CT is especially if they get follow-up on a recurring basis,
that there's radiation exposure [...| if they have contraindications for the contrast, that can be an issue.
That would be a limitation for evaluating these cases. In which case we can still do - we can get some idea
about the tumors with MRI without contrast. Obviously, it's not ideal.”

— Interventional radiologist

Q3: “The imaging criteria are helpful, but they are not perfect. So, we are often in a situation where there is
a suspicious type of legion, but it does not quite fulfill all the criteria to make it HCC. So that happens,
particularly when the alpha-fetoprotein is not elevated. That's kind of a diagnostic challenge.”

— Hepatologist

Q4: “There are some patients with very atypical presentations of HCC on imaging. We do have
multidisciplinary tumor boards particularly to evaluate these patients and sometimes that can be a
challenge. And then, there’s always the question of whether they need a liver biopsy or not. Particularly
given the theoretical spread of the liver cells if you are getting a biopsy. I think there are some diagnostic
dilemmas.”

- Hepatologist

Q5: “.. the explosion in systemic therapy options that have evolved in the last year or two that have really
changed the landscape of systemic options. Synthesis of that information has been a little challenging as
we do not quite have great guidelines on how to use some of those medications ...”

— Interventional radiologist

Q6: “I try to follow the NCCN guidelines when I can. And sometimes they are helpful, sometimes they are less
s0. [...] Some of it is based on the data that's available. We just do not know what's better, if it's better to do
something local regional or if it's better to do something systemic.”

- Medical oncologist

Q7: “I'would say a second barrier is learning all the new side effects and management and dose suggestions
for the new agents. [...] I think the drug companies could have more physician-friendly supportive
materials. They're so weighed down by these legal requirements from the FDA, etcetera, that these
websites are so tortured to navigate. They become limited in their utility. I think if the websites were a little
bit more user friendly and a little bit really more helpful for the clinician, I would appreciate that.”

- Medical oncologist

Q8: “I think there’s a lot of excitement about all of the new drugs and approvals and everything, but I think
my challenge honestly is I do see there are a lot of new drugs available but the efficacy of all of them does
not seem to warrant the degree of excitement that's out there. I think they all add something, and it's nice
to have additional options in line for therapy, but I think the toxicities can be pretty significant and what
we are getting out of these agents is certainly not what we would hope for.”

- Medical oncologist

Q9: “..most of these drugs that are out—whether they are the tyrosine kinase inhibitors, the multikinase
inhibitors, the PD1 inhibitors—all have fairly significant side effect profiles. [...] even once you have made
the decision to initiate one of these patients on one drug or a combination of drugs, they all respond
differently to the medications. Some of them have severe side effects that limit their ability to continue on
that medication.”

- Interventional radiologist

Q10: “.. Surgeons are certainly more hesitant to operate on a patient who has a lot of comorbidities.
Interventional radiology is hesitant to perform embolization, and things like that, on patients who are
frail and do not have a good performance status. [...| If they have a history of esophageal varices, or if they
have the history of bleeding from those varices, then it's not going to be safe to give them, say, bevacizumab
and atezolizumab because of the risk of bleeding. So, you really have to take it all into account. Often
times, things will be eliminated just based on their comorbidities and the degree of their liver dysfunction,
which limits what we can do.”

— Nurse practitioner
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TABLE 6 (Continued)
Theme Ilustrative quotes

B4. Sequencing treatments

.. 3679
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Q11: “The biggest issue is trying to navigate between the TKIs and immunotherapy and the local regional

therapy. To try to figure out when to do local regional, when to do immunotherapy, when to do TKIs. [...]
it's sometimes tough to figure out exactly what to do when, in what sequence, in terms of what's best for the

patient.”
- Medical oncologist

B5. Promoting realistic
treatment expectations

Q12: “Sometimes they do not want to talk about it. But sometimes they want to know about the details. How
many months am I going to live, what are the chances that this works. The patients really vary. Some are

very insistent on getting numbers and all the data, and some of them really just, just they do not want to
talk about it. They're very anxious to talk about it.”

- Medical oncologist

and from 27% of MOs to 74% of PAs for skills (Tables 3-G
and 6-Q11).

3.2.5 | Promoting realistic treatment
expectations

MOs (29%), HEPs (29%), PAs (42%), and IRs (57%) re-
ported suboptimal skills promoting realistic expectations
to patients about chosen treatment option (Table 3-H).
Qualitative data revealed a related perception that some
patients are reluctant to discuss their long-term treatment
expectations using realistic projections (Table 6-Q12).
Suboptimal confidence was reported by PAs (72 +20) and
IRs (64 +29) in communicating to patients the importance
of reporting side effects (Table 5-D).

4 | DISCUSSION

This study identified multiple challenges experienced by
HCPs involved in HCC care with respect to several criti-
cal decision points. In relation to screening and diagno-
sis, these included: (1) adherence to established screening
criteria; (2) use of appropriate imaging for diagnosis; (3)
making the decision to perform a diagnostic biopsy. In
relation to treatment and management, these critical de-
cision points included: (1) applying guidelines in thera-
peutic decision-making; (2) balancing risks/benefits of
treatment regimens; (3) managing various patient profiles
and comorbidities; (4) optimal sequencing of modalities;
and (5) addressing patients’ expectations.

The perception that practice guidelines for HCC
screening are inadequate has been reported in this study
and elsewhere: for example, in a recent evaluation of HCC
guidelines by radiation oncologists, the lowest overall
score of any of the domains was “applicability,” among
the 18 guidelines examined.*® This was attributed to the
inadequacy of guidelines to adapt to the rapidly-changing
treatment landscape and the necessary multi-disciplinary

nature of HCC care.”® A general assessment of interna-
tional HCC guidelines posits that certain challenges (i.e.,
regional variations in care practices, resources, disease
prevalence) make pursuit of universal, applicable, and
reliable HCC guidelines unrealistic.”’ Existing guide-
lines are perceived to be inconsistent in relation to rec-
ommendations for identifying high-risk individuals and
factoring in the combination of ultrasonography and
testing serum AFP levels due to false positives and im-
precision.”” Some of these inconsistencies relate to lack
of high-level dependable evidence for the efficacy of the
proposed interventions. Our study found that there were
significant differences among professions and specialties
in their perception of guidelines, with HEP and IR find-
ing them less reliable. This may be explained by the dif-
ferent professional roles (i.e., IRs are not expected to be
involved directly in the screening of HCC patients) and by
recent controversies regarding both the efficacy and best
practices for HCC screening that more directly impact
these professionals.”**" The consequences of inadequate
or unclear guidelines also impact primary care provid-
ers who play an important role in screening for HCC. A
lack of knowledge of HCC screening practices, including
misconceptions about HCC surveillance, was reported in
a 2019 study of primary care providers.*" Despite these
challenges, the scope and scale of the issue is becoming
better understood. As the quality of evidence needed to
support better guidelines improves, knowledge transla-
tion and implementation science will help increase aware-
ness and enhance application of the updated guidelines.?’
Promoting an open exchange of information and experi-
ences between all members of the healthcare team can
help deliver a well-informed, evidence-based, cohesive
care plan for patients with HCC.

In this research, determining an individualized patient
care pathway was complicated by challenges specific to
interpreting unclear or atypical imaging results. Rao et al.
have suggested that confusion over the clinical signifi-
cance of a lesion or nodule can delay the establishment
of a diagnosis and subsequent treatment.”* Prolonged
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delays (>60days) in establishing an HCC diagnosis in
patients with cirrhosis are associated with guideline non-
adherence on the part of the HCP.*> We posit that time-
liness and access to rigorous multidisciplinary specialist
care could mitigate these diagnostic errors and delays and
improve patient outcomes. Patients residing in remote
or rural areas often have later clinical presentation and
decreased survival rates.>* However, a case review by an
interdisciplinary tumor board has the potential to reduce
mortality when completed within 30days of diagnosis.*
In the absence of formal board reviews, creating an envi-
ronment that promotes and helps to facilitate case discus-
sions between a broad range of members of the healthcare
team can be a valuable mechanism to identify diagnos-
tic challenges and pursue appropriate treatment options
while minimizing delays.

The increased emphasis on multi-disciplinary cancer
care is likely to reduce overall discrepancies in the level
of knowledge of toxicity found between the professions.
Patients often present first with hepatic symptoms and
are then treated by a hepatology team. Although patients
with early-stage disease being considered for curative in-
tent therapy may not require seeing a medical oncologist,
many patients are detected later and should be referred.
Many patients present symptoms and imaging data that
do not fully reflect HCC diagnostic criteria and thus may
not always be referred to an oncologist. This creates siloed
care where HCPs are unaware of the need for close col-
laboration, knowledge of current treatment implications,
or the need for effective plans to manage toxicities as a
team comprised of oncologists and radiologists, hepatol-
ogists, NPs, and PAs.3*37 When a multidisciplinary team
is in place, it requires coordinated communication and
collaboration which can be complex, especially in light of
the fact that quite often four or more providers are con-
currently involved in decision-making. In addition to sub-
optimal skills, such collaboration often is complicated by
scheduling issues and limited availability.

Interpreting liver imaging results and determining
when a biopsy should be done was reported as a challenge.
Since biopsy in patients with suspected HCC comes with
delays,*® studies suggest a multidisciplinary and patient-
specific approach to these decisions based on a combina-
tion of screening approaches and methods of collecting
patient data.* Clinical decision-making algorithms could
improve screening and identification of HCC, even with
atypical presentation, using radiomics and artificial in-
telligence.”” These deep learning technologies aid in
decision-making for suspected HCC lesions that do not fit
the Liver Imaging Reporting and Data System [LI-RADS]
criteria.*!

We found that HCPs have suboptimal skills related to
improving patients’ QoL and suboptimal confidence in

making changes to reduce side effects and promote ad-
herence. A study of patient perspectives indicated they
want more information throughout their care and would
benefit from the services of patient advocates, especially
to assist them in navigating decisions resulting from
the often-difficult side effects of available treatments.*
Improvements in HCC management can be addressed
through continuing medical education (CME) and con-
tinuing professional development (CPD) activities de-
signed to build skill in establishing trust with the patient
and setting realistic expectations in terms of potential
treatment side effects. Also, the addition of patient advo-
cate resources and improved patient education may assist
in building a base of knowledge within the patient and, in
so doing, alleviating the impact of HCC on well-being and
autonomy, as well as promoting patient's active participa-
tion in the management of the condition.

Recent approvals and improvement in systemic and
combination treatment options for HCC“* occurred
during the data collection phase of this study. Regardless,
concerns about treatment safety and management of
side effects of antineoplastics remain and the addition of
new HCC treatment modalities may introduce additional
challenges; for example, some patients experience rapid
disease progression following treatment with immune
checkpoint inhibitors'? and decision-making for each type
of treatment becomes more challenging due to a lack of
evidence for optimal therapy sequencing.’

This study highlighted significant differences among
professions in their knowledge of guidelines, plus their
level of skill interpreting imaging, treating patients, and
ensuring QoL, as some competencies are more-directly re-
lated to some roles as compared to others. This supports
the position of previous studies that HCC, due to its nature
and complexity, requires a care team with a wide range of
knowledge, experience, and competencies within the con-
text of a multidisciplinary approach.**** It is crucial that
members of the healthcare team recognize and respect the
role that each one plays in delivering optimal patient care.

4.1 | Limitations

This study's findings stem from self-reported data rather
than empirical observations. To minimize self-reporting
biases such as social desirability,*> our methodology in-
cluded the use of triangulation (i.e., the combination of
different data sources, research methodologies and/or
interpretation viewpoints in the study of the same phe-
nomenon)* and maximum variation purposive sampling
(i.e., where participants are selected to represent a broad
spectrum of perspectives).® Results from the qualitative
phase may have been limited by the low sample sizes
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of some sub-groups (e.g., PAs); however, triangulation
with the quantitative findings has ensured the trustwor-
thiness of the overall findings. Caution should be taken
when generalizing the findings to other professions/
specialties involved in HCC or to other countries. More
studies should be done to inform the development of
local educational activities/offerings and region-specific
and setting-specific needs assessments should be con-
ducted to ensure the benefits of developing precise activ-
ities for the targeted learners and the needs of the patient
population.

5 | CONCLUSION

This study illuminated the educational needs of provid-
ersinvolved in the spectrum of care of patients with HCC.
It highlighted needs to improve the use, content, and
knowledge of guidelines for HCC, as well as to enhance
skills needed to appropriately screen and diagnose HCC
and to improve decision-making when faced with HCC
lesions with atypical presentation. Confidence and skills
to enhance QoL were also found to be lacking, despite
being critically important for HCC (as a chronic, com-
plex, and severe condition).*’” Although these challenges
could be ameliorated in part by CME/CPD, an emphasis
on implementing a multi-disciplinary team approach to
HCC care may be equally integral to improving patient
outcomes, as the complicated and diverse presentation
of HCC, and the number of HCPs involved in care must
be better coordinated to optimize the complementary
skills of a diverse team. These findings should be taken
into consideration by clinicians in their continuous
reflection to improve their practice, and by educators
when developing educational interventions on early di-
agnosis and proper management of patients with HCC,
especially as the demand for evidence-based CME/CPD
increases.”®
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