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Abstract
Background and Aims A rapid increase in the use of telemedicine for delivering healthcare has occurred since the onset of 
the Covid-19 pandemic. There is evidence for using telemedicine to facilitate cancer care delivery for patients with hepato-
cellular carcinoma (HCC). Examining how telemedicine can be used to communicate multidisciplinary tumor board (MTB) 
recommendations for HCC has not been studied. This study has two specific aims: (1) to evaluate the patient perspective of 
the MTB review process and identify best strategies for communicating treatment recommendations for HCC and (2) to pilot 
test a telemedicine intervention following MTB review to assess patient feasibility and satisfaction with using telemedicine 
to facilitate treatment decision-making and treatment referral.
Methods We conducted a mixed-methods study. First, semi-structured qualitative interviews were conducted among patients 
diagnosed with HCC who were discussed in MTB review at one of three VA Medical Centers (VAMC). We collected 
information about the MTB process from the patient perspective and identified strategies for improving communication 
and delivery of care. Rapid qualitative analysis was used to inform intervention development. Using our qualitative data, 
a MTB telemedicine pilot intervention was developed and implemented to assess the feasibility of using this approach for 
patients with HCC.
Results Almost all patients (94%) in the pilot study would recommend telemedicine to other patients with HCC, and half 
of the patients (50%) preferred telemedicine over in-person visits. Many patients (81%) found communication through 
telemedicine an acceptable platform to deliver difficult cancer information. Overall, patients felt they understood their treat-
ment recommendations and found them clear and useful. Further, patients reported that they enjoyed being included in the 
decision-making process and appreciated being able to have family members easily join them for the telemedicine visit.
Conclusions Using telemedicine to communicate treatment recommendations following MTB review was found to be fea-
sible and an acceptable alternative to an in-person visit for patient with HCC. Future studies could include expanding this 
approach for communicating MTB recommendations to patients with other types of cancers.
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Abbreviations
HCC  Hepatocellular carcinoma
CPRS  Computerized Patient Record System
MEDVAMC  Michael E. DeBakey Veterans Affairs 

Medical Center
MRI  Magnetic resonance imaging
MTB  Multidisciplinary tumor board
TACE  Transcatheter arterial chemoembolization
VAMC  Veterans Affairs Medical Center
VVC  VA Video Connect

Introduction

A rapid increase in the use of telemedicine for delivering 
healthcare has occurred since the onset of the Covid-19 pan-
demic. The use of telemedicine for patient care was previ-
ously met with a number of barriers, including reimburse-
ment, physician usability and comfort, and a steep learning 
curve [1–4]. Telemedicine is now widely utilized and offers 
several advantages for patients, including eliminating travel 
time and associated costs, reducing time off from work, and 
increased access to care [5–10]. Telemedicine has also dem-
onstrated high levels of satisfaction by physicians including 
reducing patient no-show rates, lowering operating costs, 
and increasing efficiency in the utilization of resources 
[11–15]. Before the pandemic, telemedicine for oncol-
ogy services was uncommon [16]. Given the need to con-
tinue providing oncology care in the midst of a pandemic, 
access to and coverage for telemedicine services have been 
expanded. Fifty states and Washington, DC now provide bet-
ter reimbursement for telemedicine services [15–20].

Hepatocellular cancer (HCC) is a complex cancer associ-
ated with a poor prognosis [21]. Delays for HCC diagnosis 
have been reported in nearly half of patients, and treatment 
is often underutilized in patients with HCC [22, 23]. Due to 
its difficult diagnosis and management treatment algorithm, 
multidisciplinary care for these patients is often needed. 
There is a growing body of evidence for using telemedicine 
to facilitate cancer care delivery for patients with hepato-
cellular carcinoma (HCC). Recent studies have shown that 
telemedicine is an effective way to remotely evaluate HCC 
patients for liver transplantation [24, 25]. Further, virtual 
multidisciplinary tumor boards (MTB), which involve a 
team of specialists providing recommendations for care, 
have been shown to be effective with completing HCC treat-
ment evaluations in a shorter amount of time [26]. However, 
examining how telemedicine can be used to communicate 
MTB treatment recommendations to patients with HCC has 
not been studied.

To fill this knowledge gap, we conducted a mixed-methods 
study among patients with HCC who underwent review by 
MTB. Our study had two specific aims: (1) to evaluate the 

patient perspective of the MTB review process and identify 
best strategies for communicating treatment recommendations 
for HCC and (2) to pilot test a telemedicine intervention fol-
lowing MTB review to assess feasibility and satisfaction with 
using telemedicine to facilitate treatment decision-making and 
treatment referral.

Methods

Study Design

We performed a mixed-methods study, specifically a sequen-
tial explanatory design, among patients with HCC who were 
diagnosed in the Department of Veterans Affairs Medical 
Center and underwent review by a MTB. First, we conducted 
semi-structured qualitative interviews among patients diag-
nosed with HCC (N = 30) at three Veterans Affairs Medi-
cal Centers (VAMC) from 2017 to 2018 who were recently 
evaluated by the HCC MTB to collect information about 
the MTB process from the patient perspective and identify 
strategies for improving communication and delivery of 
care. Then, based on data collected from our patient quali-
tative interviews, we used a participatory framework and 
developed and implemented a pilot intervention among a 
different cohort of patients with HCC (N = 16) at one of the 
three sites, the Michael E. DeBakey Veterans Affairs Medi-
cal Center (MEDVAMC), from 2019 to 2020 to assess fea-
sibility and satisfaction with telemedicine follow-up visits 
following MTB review.

Participants

For both components of the study, patients were recruited 
using convenience sampling and enrolled based on availabil-
ity and accessibility. HCC was confirmed by the presence of 
at least one positive imaging within 90 days prior to MTB 
review. Eligible patients met the following criteria: (1) con-
firmed HCC diagnosis by imaging or biopsy; (2) received 
care at a VAMC; and (3) evaluated by MTB for HCC treat-
ment recommendations. For the intervention component, we 
excluded patients who did not have Internet access.

Part 1: Qualitative Study Among Patients with HCC 
Who Were Seen by MTB

Study Procedures

Patients at each of the three sites were initially identified by 
medical record review. Prior to recruitment, study staff con-
firmed patient eligibility with their hepatologist or primary 
physician. Eligible patients were recruited by telephone.
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For those who agreed to participate, the consent process 
was completed by phone, and they were scheduled for an 
interview. Semi-structured qualitative interviews were con-
ducted by project coordinators with qualitative interviewing 
experience and lasted approximately 30–45 min. Most inter-
views were completed by phone; only three interviews were 
completed in person due to patient preference. All interviews 
were audio-recorded and transcribed. Based on recommen-
dations from a qualitative methodologist, the sample size 
for the qualitative component of the study was determined 
to achieve data saturation.

Data Analysis

We used rapid qualitative analysis to identify key themes 
across sites, synthesize data by interview domains, and 
inform intervention development [27, 28]. Transcript sum-
mary templates that reflected and condensed major topics of 
the interview guide into key domains were developed. Two 
qualitative analysts independently reviewed all data and met 
regularly to compare summaries and resolve discrepancies.

To optimize validity, a qualitative methodologist reviewed 
a subset of the analysts’ work for accuracy. Transcript sum-
mary domains were placed within a matrix to review find-
ings across the dataset. Domain summaries were created that 
identified relevant themes across the three sites and sub-
themes within sites that informed tumor board intervention. 
Patient and clinical domains and themes were reviewed 
by an expert panel. Key focus areas were identified for the 
pilot intervention in patient experiences, preferences, and 
expectations.

Part 2: Pilot Study of MTB Telemedicine Intervention 
for HCC

Study Intervention

Prior to the study intervention, information regarding MTB 
recommendations and next steps was communicated with 
patients primarily through telephone, and sometimes dur-
ing in-person clinical visits. Information was generally con-
veyed by either a physician assistant, nurse practitioner, or 
physician.

Results from our qualitative study were used to inform 
and develop our pilot intervention. Our pilot intervention 
consisted of a structured protocol to schedule a telemedi-
cine visit with a hepatologist within 7 days following MTB 
review, a telemedicine visit with the HCC patient to discuss 
MTB recommendations and next steps using a standardized 
format, and a direct referral to a specialist for treatment 
immediately following the telemedicine visit. To support the 
long-term sustainability of the intervention, existing clinic 

equipment for live video technology, such as computers and 
video cameras, was used to deliver the intervention.

Study Procedures

We identified patients with HCC who were scheduled for 
MTB review and evaluated the medical record for pre-
liminary eligibility. We used the convenience sampling 
method, and our target enrollment was 20 patients based 
on recommendations from a qualitative methodologist. This 
a priori sample size was selected based on the complexity 
and desired level of depth for our research questions. For 
patients who met the initial eligibility criteria, we contacted 
their primary physician or hepatologist to confirm their eli-
gibility for the study. Patients were then contacted by tel-
ephone and those who consented to participate in the pilot 
intervention were scheduled for a telemedicine visit with 
their hepatologist within 7 days following the date of their 
MTB review. Concurrently, an appointment was scheduled 
with the study coordinator to complete the patient survey by 
phone. The survey focused on key study domains, including 
patient satisfaction and preference, use of technology, ability 
to communicate with the physician, and appropriateness of 
receiving healthcare information using telemedicine. The 
approximate time to complete the survey was 30 min and 
patients received a $20 incentive.

Intervention Protocol

Approximately 24 h prior to the telemedicine visit, patients 
were contacted by phone to remind them about the visit, 
answer questions, and address any technology-related issues. 
VA Video Connect (VVC), a platform that allows Veter-
ans and their caregivers to quickly and easily meet with VA 
healthcare physicians through live video on any computer, 
tablet, or mobile device with an Internet connection, was 
used for the telemedicine follow-up visit [29]. Patients were 
not provided any tutorials, coaching, or additional informa-
tion on how to use VVC.

The structure and content of the telemedicine visit did 
not differ from the telephone and in-person clinical visits. 
During the telemedicine visit, the hepatologist and patient 
discussed the following topics: (1) overview of the MTB 
discussion and treatment recommendations, (2) benefits and 
risks associated with treatment alternatives, and (3) patient 
preferences related to treatment. The goal of the visit was 
to decide on a treatment plan that was aligned with patient 
preferences and to determine next steps. Immediately fol-
lowing the visit, the physician entered specialty referrals 
into the electronic health system for follow-up by the tumor 
board coordinator, who then communicated with the patient 
to facilitate coordination of appointments.
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Data Collection

On the day following the telemedicine visit, the study coordi-
nator contacted the patient to complete the survey. Informa-
tion related to patient clinical characteristics and HCC treat-
ment was ascertained from the VA electronic health record 
at the time of the intervention and at 6 months following 
the telemedicine visit. Electronic health record information 
was obtained from the Computerized Patient Record System 
(CPRS) at the MEDVAMC in Houston, TX. Patient clinical 
characteristics included HCC stage at the time of the tumor 
board review, cirrhosis status, and presence of liver-related 
comorbidities. Information on referrals for HCC treatment 
and receipt of treatment was captured at 6 months follow-
ing the telemedicine visit. Patients living in rural areas were 
identified using the 2013 Rural–Urban Continuum Codes 
[30]. Patient demographics such as age, gender, race/ethnic-
ity, geographic area, and clinical characteristics such as liver 
disease etiology were also obtained.

Data Analysis

Descriptive analyses of survey data and information collected 
from CPRS were conducted using SAS 9.4 (SAS Institute Inc., 
Cary, NC). Statistically significant differences in proportions 
were determined using the chi-square and continuity-adjusted 
chi-square tests to prevent overestimation of statistical sig-
nificance for small data. A significance level of p < 0.05 was 
used as an indicator of statistically significant differences. The 
study protocol was approved by the Baylor College of Medi-
cine Institutional Review Board and the Michael E. DeBakey 
VA Research & Development Committee.

Results

Rapid Qualitative Analysis

Key domains obtained from the patient interviews included 
(1) patient confidence in tumor board recommendations; (2) 
patient understanding of tumor board recommendations; 
(3) communication of tumor board recommendations to 
patients; and (4) patient concerns about receiving health-
care. Among patients who recalled discussions with their 
physicians about tumor board recommendations (n = 23), 
the majority felt comfortable, hopeful, and more confident 
that a team of physicians discussed their case. The pre-
dominant context of this communication was in person, 
which patients preferred over telephone discussion. Most 
patients felt the recommendations were communicated in 
understandable, lay language. However, not all patients 
interviewed felt they had a say in treatment decisions after 
their case was discussed at MTB, but most were satisfied 

with treatment results and were confident in their physicians’ 
recommendations.

When asked about the preferred method of communica-
tion in patient interviews, patients did not endorse using 
secure messaging through the electronic patient portal as 
a mechanism for providing tumor board recommendations. 
Patients stated they do not actively use the electronic patient 
portal and discussed having security concerns regarding 
their health information on the Internet. Patients also men-
tioned that letters providing tumor board recommendations 
are not a preferred form of communication. They preferred 
a specialist, such as an oncologist, a hepatologist, or a physi-
cian, from the transplant team to communicate tumor board 
recommendations with them directly.

Among patients who recalled that physicians discussed 
their case at MTB, a majority felt reassured they were receiv-
ing good care after learning about these discussions. Among 
patients who did not recall MTB discussions, these patients 
also felt reassured they were receiving good care after learn-
ing about MTB discussions and preferred receiving tumor 
board recommendations in person. These patients had mixed 
feelings about using secure messaging through the online 
patient portal as the primary form of communication for 
their cancer care. Themes and illustrative quotes identified 
from the rapid qualitative analysis are reported in Table 1.

Pilot Intervention Results

A total of 16 HCC patients had a telemedicine visit after their 
MTB review and completed the patient survey. All patients 
were male, and more than half were 50 to 65 years old and 
living in metropolitan areas. Half of patients in this study were 
White non-Hispanic. Most patients had cirrhosis and hepatitis 
C virus and were within Milan criteria. Demographic features 
and clinical characteristics of these patients are reported in 
Table 2. Approximately 82% of patients reported they had 
prior experience using video conferencing for healthcare visits. 
When patients were asked about their personal comfort using 
telemedicine after the intervention, all but one patient (n = 15) 
rated their comfort as “excellent” or “very good” or “good.”

Almost all patients (94%) felt comfortable asking ques-
tions during their telemedicine visit for MTB recommenda-
tions, and 81% felt the length of time to convey questions 
or concerns while speaking with the hepatologist was either 
“excellent” or “very good.” Nearly 70% of patients were 
“completely satisfied” with the care they received during 
the telemedicine visit, and a quarter of patients reported 
they were “somewhat satisfied.” When asked about the vis-
ual quality of their telemedicine visit, half of the patients 
reported the visual quality was “excellent.” Overall, patients 
felt the quality of the telemedicine visit as a whole was 
“excellent,” “very good,” or “good,” and 88% of patients 
found telemedicine to be very efficient (n = 14).
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Approximately 25% of patients reported they traveled to 
MEDVAMC more than 5 times in the past 12 months for 
in-person follow-up visits before the survey. Almost half 
of the patients (44%) traveled 3 to 5 times to MEDVAMC 
in the past 12 months for in-person follow-up visits. We 
found that 38% of patients spent 1 to 3 h traveling for in-
person follow-up visits and almost half of patients (44%) 
spent more than 3 h traveling. Half of the patients received 

VA travel pay within 12 months before their telemedicine 
visit. This program reimburses for mileage and other travel 
expenses to and from approved healthcare appointments 
within 12 months before their telemedicine visit.

Most patients (75%) stated they felt they understood the 
tumor board recommendations and their treatment plan 
after the telemedicine follow-up visit. Approximately 70% 
of patients felt confident in their physicians’ treatment rec-
ommendations, while 31% were unsure. When patients were 
asked how confident they were in receiving the treatment 
discussed during the visit, 69% of patients reported they 
were confident.

Half of the patients reported that a family member, friend, 
or relative was able to join them during the telemedicine 
visit. Regarding patient telemedicine preferences, half of the 
patients said they prefer in-person visits instead of telemedi-
cine. When asked if patients preferred a phone call instead 
of a video visit, more than half (56%) said they preferred 
telemedicine. When patients were asked whether they would 
recommend telemedicine to other patients with HCC who 
were reviewed by MTB, almost all patients (94%; n = 15) 
said they would recommend telemedicine to other patients 
(Fig. 1). Finally, most patients (81%) reported telemedicine 
was an acceptable form of delivering bad news.

When assessing receipt of treatment, almost all patients 
(94%) received the treatment recommended by MTB. 
Regarding types of recommended treatment received, 
38% of patients received curative or local–regional treat-
ment (surgical resection, microwave ablation, or transcath-
eter arterial chemoembolization (TACE)), 38% of patients 
received active surveillance with follow-up magnetic reso-
nance imaging (MRI), and 19% received palliative care. One 
patient sought and received treatment outside of the VA. Of 

Table 2  Patient characteristics for MTB and telemedicine follow-up 
visit (N = 16)

Variable Percentage

Gender (male) 100.0
Age at HCC diagnosis
  50–65 years 56.3
  > 65 years 43.8

Race/ethnicity
  White non-Hispanic 50.0
  Other 50.0

Geographic area
  Metropolitan counties 81.2
  Nonmetropolitan counties 18.8

Liver disease etiology
  Cirrhosis 75.0
  Hepatitis C 68.8
  Diabetes 50.0

Milan criteria (yes) 68.8
Child–Pugh-Turcotte
  Class A 81.2
  Class B 18.8
  Class C 0.0

Fig. 1  Patient telemedicine 
preferences (N = 16)
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the patients that received the recommended treatment, only 
one patient had a 3-month delay in treatment receipt due to 
Covid-19 concerns.

Discussion

The Covid-19 pandemic has brought transformative changes 
in healthcare, and telemedicine has now emerged as a nec-
essary clinical innovation to provide expanded access to 
specialty health services. We found that almost all patients 
would recommend telemedicine to other patients with HCC, 
and half of the patients preferred telemedicine over in-person 
visits. Both findings in our rapid qualitative analysis and 
pilot intervention are very similar to findings in the litera-
ture, where numerous studies report high patient satisfaction 
with telemedicine across various specialty health areas [9, 
12, 31–34]. We believe this is due to conveniences related to 
reduced or eliminated travel distance, frequency, and associ-
ated costs, which is required for conventional in-person clinic 
visits. Reduced travel time and associated travel costs have 
been consistently reported in the literature as the leading rea-
son for patient satisfaction with telemedicine [8, 10, 34–36].

Previous studies have indicated that physician and patient 
communication regarding news about a life-threatening can-
cer diagnosis and subsequent treatment options should be 
done face-to-face and in person, since this form of commu-
nication is considered more compassionate in terms of psy-
chosocial context [37–40]. Loss of non-verbal communica-
tion, such as body language and facial expressions, makes it 
difficult for physicians to show empathy and support, which 
is important to patients when receiving bad news [41, 42]. 
However, our pilot intervention suggests that a majority 
of patients found communication through telemedicine an 
acceptable platform to deliver difficult cancer information. 
This is likely due to the video component of the telemedi-
cine visits that allows physicians to express non-verbal cues 
during the visit. Patients felt that using secure messaging 
through the electronic patient portal to share MTB recom-
mendations was not acceptable. Patients expressed that they 
valued shared decision-making with their physician regard-
ing treatment decisions, which has been reported in the lit-
erature [37, 43–45].

Previous studies suggested that the presence of a family 
member who is able to be present to provide emotional sup-
port when the patient received bad news is very important 
and affects health outcomes, including cancer outcomes [37, 
39, 46–49]. In our study, half of the patients reported that a 
family member, friend, or relative was able to join them dur-
ing the telemedicine visit. Telemedicine allows the flexibil-
ity for family members whether at home or living far away 

to join the telemedicine visit, participate in the discussion, 
and provide emotional support [46, 49].

We found that many patients in both components of our 
study felt they understood their MTB treatment recom-
mendations, which is contrary to findings in literature [34, 
50–52]. Patients in our study reported that their treatment 
recommendations from MTB were clear and useful, and that 
they liked being included in the decision-making process. In 
addition, most patients in our study were confident in their 
physicians’ recommendations.

We suggest further research in the role of expanding patient-
centered care and MTB treatment decision-making, so patients 
can be empowered to make better-informed treatment deci-
sions. This area of research should be expanded to broader 
populations, including other cancers.

Limitations

We acknowledge the limitations of our study. For both com-
ponents of the study, selection bias may have subsequently 
affected patient satisfaction with MTB and acceptability of 
telemedicine services since we used a convenience sam-
pling approach to recruit patients. In addition, the sample 
size for our pilot intervention survey was small, and we did 
not encounter any females that were eligible to enroll, which 
could reduce the validity and generalizability of our find-
ings. Unfortunately, only 1.5% of Veterans in the USA are 
female [53]. There is also a gender disparity in hepatocel-
lular carcinoma, where men have a much higher prevalence 
rate compared to women [54]. Future research investigating 
how telemedicine can be used to communicate MTB treat-
ment recommendations to patients with HCC is needed in a 
larger, broader population.

We excluded patients who did not have Internet access 
and understand this could create biased estimates, which 
could have impacted findings. Research has shown that those 
without Internet access have considerable demographic and 
socioeconomic differences [55–57]. People who do not have 
Internet access are more likely to be 65 years and older, black, 
and are more likely to live alone [55–57]. Further, this popula-
tion is much less affluent and has less education [55–57]. It is 
possible that these patients who were excluded from the study 
may have disliked receiving MTB treatment recommendations 
through a telemedicine visit for various reasons (i.e., high 
costs of paying for the Internet and obtaining devices needed 
for a telemedicine visit, difficulty hearing or seeing, problems 
with speaking or making oneself understood) [55–57].

Lastly, our pilot intervention was delivered at only one 
VA facility. Future studies are needed to understand whether 
findings from this study are generalizable in other settings.
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Conclusion

To our knowledge, this is the first study to report how 
telemedicine can be used to communicate MTB treatment 
recommendations to patients with HCC in a standardized 
format. Patients are open to telemedicine as a form of com-
munication for complex cancer information, whether MTB 
treatment recommendations or even if patients are receiv-
ing bad news. Future research is needed in broader popu-
lations to facilitate patient-centered care regarding MTB 
treatment decision-making, so patients can be empowered 
to be engaged in their healthcare and participate in shared 
decision-making.
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