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Simple Summary: In this perspective piece we will summarize our path to implement local, regional
and integrated service network tumor boards and our use of technology to facilitate this process and
provide guidance for other institutions outside of Veterans Affairs system to implement this unique
model. We offer a road map to establish regional multidisciplinary liver tumor boards.

Abstract: In this perspective piece, we summarize the development and implementation of multi-
disciplinary liver tumor boards across the Veterans Affairs health care system dating back to 2010.
Referral to multidisciplinary tumor boards (MDLTB) has been demonstrated to decrease the num-
ber of unnecessary invasive procedures, reduce health care costs and maximize patient outcomes.
Although the VA is the largest single care provider in the US, there is significant heterogeneity in
healthcare delivery. We have shown that receiving care at VA centers with MDLTB is associated with
higher odds of receiving active therapy and a 13% reduction in mortality. Access to expert hepatology
care appears to be one of the critical benefits of MDLTB resulting in 30% reduction in mortality.
Integrated health care systems such as the VA have the unique capability of implementing virtual
tumor boards that can easily overcome geographic barriers and standardize care across multiple
facilities regardless of their access to hepatology or other disciplines. Significant barriers remain
requiring implementation plans. This document serves as a roadmap to establish multidisciplinary
tumor boards, including standardization of imaging reports, identifying stake holders who need to
be present at tumor board, institution buy-in, and specifics for local, regional and integrated service
network tumor boards.

Keywords: hepatocellular carcinoma; tumor board; veterans affairs

1. Background

Liver cancer is the sixth most commonly diagnosed cancer and the fourth leading cause
of cancer death [1]. Hepatocellular carcinoma (HCC) accounts for 85% of primary liver
cancers with the majority of the remainder resulting from bile duct (cholangiocarcinoma)
or mixed tumors. While HCC incidence was projected to rise through 2030 [2], recent data
show the rates are starting to decline [3], likely predominantly explained by widespread
treatment of chronic viral hepatitis.

Care by a multidisciplinary team and discussion of cases at a multidisciplinary tu-
mor board have been shown to improve outcomes for patients with liver cancer. In a
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retrospective study of nearly 4000 patients with HCC in the Veterans Administration (VA)
healthcare system, a multidisciplinary approach to delivering care was associated with
improved overall survival [4]. In another study comparing patients with HCC managed
by a multidisciplinary tumor board (MDTB) to those who were not, it was demonstrated
that patients managed by MDTB were more likely to present with cancer at earlier stages
and with lower serum alpha-fetoprotein (AFP). These patients also had higher odds of
receiving any treatment for HCC, independent of their model for end-stage liver disease
(MELD) score, serum AFP, and tumor stage. This study also showed a significant survival
benefit for patients managed through MDTB [5]. Another study showed that discussion of
patients at MDTB doubled referral rates for treatment, improved early-stage detection, in-
creased receipt of curative therapy and palliative care, and improved overall survival [6–8].
Furthermore, data support the effect of MDTB on improving the patient experience [9].

Hepatocellular carcinoma almost always arises in the setting of cirrhosis, which
can vary widely in severity. A multidisciplinary approach is imperative to guide the
management plan with consideration of severity of underlying liver disease, performance
status, tumor stage, and presence of metastatic disease.

Multiple providers such as hepatologists and gastroenterologists, interventional and
diagnostic radiologists, surgical oncologists and transplant surgeons, medical oncologists,
radiation oncologists, pathologists, and primary care and palliative care providers should
be involved in the care of patients with HCC. Ancillary services, such as nutrition, social
work, mental health, and patient support groups also play a vital role in patient care [10].

Here, we discuss our experience with development and implementation of multi-site,
virtual MDTBs that provide recommendations for patients with HCC in geographically
diverse medical facilities within the VA healthcare system.

2. History of Liver Cancer Care at the VA

The Veterans Health Administration (VHA) oversees the largest integrated healthcare
system in the United States, including 170 VA medical centers (VAMCs) and 1074 outpatient
sites caring for varying complexity of diseases and serving 6 million enrolled Veterans each
year. Since VAMCs cross urban, suburban, and rural settings and include varying levels
of specialty care, access to subspecialists, ancillary services, and multidisciplinary tumor
boards may vary geographically.

The VA is separated geographically into 23 regional Veterans Integrated Service
Networks (VISN), each of which spans several states. VISN leadership evaluates and
provides resources for each individual facility in their jurisdiction. This gives each VISN
the unique opportunity to budget and plan Veterans’ healthcare for a particular geographic
area. Increasing access to care in the VA is a national goal and VA has been proactive in
the use of technology to overcome geographic barriers to standardize care across multiple
facilities regardless of academic affiliation and/or distance from tertiary care centers.

Determinants of care for HCC in the VA have been assessed by a large study which
can serve as a benchmark by which to set metrics for healthcare delivery. The Veterans
Outcomes and Costs Associated with Liver disease (VOCAL) Study Group developed
an HCC cohort including 3988 patients diagnosed with liver cancer between 2008–2010
identified by ICD9-CM diagnosis codes and verified by chart review. Most patients were
treated in an urban setting and half lived within 74 miles of the closest VA hospital. Among
these patients, 69% received care at academically affiliated VA medical centers and 51%
were treated at a VA medical center more than 500 miles to the nearest VA transplant center.
Only 34% were discussed at a multidisciplinary tumor board conference. This number
further decreased in patients with Child Pugh B or C cirrhosis.

In this heterogenous group of patients, only 74% of patients received active HCC
treatment. Furthermore, among patients with potentially curable HCC (Barcelona-Clinic
Liver Cancer BCLC stages 0/A), only one out of four patients received potentially curative
therapy. In this study, facility rurality and patient distance to VA medical centers had
no significant impact on receiving HCC therapy; however, patients treated in VA centers
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with an academic affiliation had higher odds of receiving active HCC therapy. Patients
evaluated by gastroenterology and palliative care, rather than hepatology or surgery, had
lower odds of receiving active HCC therapy. Overall survival in this cohort was associated
with seeing a specialist within 30 days of diagnosis and management by multidisciplinary
tumor board [4]. Similar observations have been made in non-VA medical centers with
improvement of patient survival after establishment of MDTB [8,11].

In lockstep with this research, and with the support of the VA HIV Hepatitis and
Related Conditions Program (HHRC), clinical champions across the VA, including members
of this study group, worked collaboratively to operationalize regional networks for HCC
care and to consider how best to set standards and metrics of quality care (Figure 1).
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3. Components of Multidisciplinary Tumor Board

Diagnosis and management of HCC is highly specialized and available only in select
facilities in the VA system. This disparity in access to specialty care led to the creation of
regional tumor boards to expand availability of highly specialized expertise and treatment.

Several steps were followed in implementing regional tumor boards throughout VHA.
First the needs were established related to geographical gaps in specialty care. Initiation
of a multidisciplinary and/or multifacility tumor board started with gaining leadership
support, presenting data to support gaps where outcomes could improve, and developing
a business case to justify the necessary resources. According to National Comprehensive
Cancer Network (NCCN) guidelines [12], liver cancer tumor boards must be attended by
key disciplines, including oncology, radiation oncology, GI/hepatology, surgery, diagnostic
radiologist, interventional radiology, and palliative care. However, the broader team
involves cancer registrars, cancer navigators, social workers, and psychologists and extends
to support staff, such as clinical application coordinators, telehealth coordinators, and
program assistants. Creation of a shared electronic space, e-mail groups, and dedicated
smaller work groups can aid greatly in the standardization and quality improvement of
multiple key processes not only for single institution tumor boards but also for multi-
facility boards.

Liver cancer is the only solid organ malignancy that can be diagnosed exclusively
by imaging. Therefore, proper image acquisition and quality are essential elements of
liver cancer management. Standardization of liver imaging protocols across the VISN for
contrast enhanced CT and MRI as well as sonograms improved accuracy and reporting.
Radiology templates were upgraded with eventual inclusion of the liver imaging reporting
and data system (LIRADS) [13].

Building a team composed of faculty from multiple institutions requires considerable
diplomacy and skill. Teams are psychodynamic systems and need a common goal, trust,
a sense of inclusion, delineation of boundaries, and clear guidance for conflict resolution.
The key to success is for every single team member to have a sense of ownership and
accountability. Annual VA Liver Cancer Summits were initially regional, but eventually
national, and every team member’s involvement not only improved knowledge and
enhanced quality of care, but also led to ongoing maturation of teams that began to serve
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as examples for other centers and regions. Team creation workshops were added to annual
meetings to reinforce the skills of high functioning teams and to help budding teams across
the nation.

A checklist for development of MDLTB is included as Table 1.

Table 1. Checklist of steps for development of MDLTB.

Elements of MDLTB Key Questions and Possible Solutions

Governance, Recording and Documentation
Where will MDLTB meet?
When will MDLTB meet? Who will present cases?
Who will record findings, discussion, and recommendations?

Clinical documentation and coordination

MDLTB Common Data Elements
Getting data into clinical record

– Interfacility consult
– Encrypted email to submitter or site coordinator

Who is going to communicate with the patient?

Agenda creation and submission

Who will create agenda?
Will pre-review be required, who will do?
How will incomplete submissions be handled?

– Service agreements

How/when will agenda be distributed?

– How much time do participants need ahead of meeting?
– Plan for ad hoc cases

Getting data into clinical record

– SCAN-ECHO or IFC Consult
– Encrypted email to submitter or site coordinator
– Who is going to communicate with the patient?
– Telehealth component?

Case submission

Who will have access to submit?

– Open
– Limited group based on participation

Who will control access?
How will data be submitted?

– Paper form
– Encrypted email
– Interfacility Consult
– Sharepoint
– Service agreements

What data are required? See suggested data from VA consensus form
Cutoff date/time

Follow up

Computerized Patient Record System (CPRS) orders at Hub – who is going
to be responsible?

– IR orders
– Consults
– Admissions

Travel vs. Community Care

– Does infrastructure exist for facility to facilitate transportation?
– Who is responsible for arranging?
– Who will track arrangements centrally?

Follow-up imaging

– Communicating recommendations
– Responsibility for completion and resubmission
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Table 1. Cont.

Elements of MDLTB Key Questions and Possible Solutions

Audit and feedback

What outcomes are important for MDLTB to track?

– Type of treatment
– Time to treatment
– Complications
– Survival

Regular review of outcomes
How sentinel events will be reported/discussed
Reporting requirements (if any)

The first VISN-wide liver cancer tumor board was created in 2012 with HHRC funding
and support. This multifacility tumor board (in VISN 2) includes five centers affiliated
with major Universities and one spoke facility without University affiliation. Liver cancer
expertise was available in three of the five facilities, each offering select treatments. Sup-
ported by VISN and facility leadership, program infrastructure was developed to facilitate
communication (e-mail groups with key stakeholders, shared network space), referral
(interfacility consultations, both virtual and in person), and documentation (standardized
templates for documentation informed by NCCN guidelines).

In 2018, building on national efforts at quality improvement, a VA collaborative
consensus statement on a pathway for the development of a multidisciplinary team to
manage HCC) was written to set forth best practices in the VA regarding diagnosis and
staging of HCC and MDTB composition and requirements, defining key elements of tumor
board documentation, surveillance intervals, and surveillance duration after curative and
palliative treatment [14].

In this document and based on the American College of Surgeons (ACOS) guidelines,
a 75% adherence rate with participation at tumor board among the required disciplines
was advised. The disciplines required to participate in MDLTB are shown in Figure 2. The
operations of MDLTB should be reviewed annually by the institutional cancer committee.
Elements to consider in formation of MDLTB include: frequency and format of the con-
ference, disciplines attending, case content such as newly diagnosed, need for additional
treatment or adjuvant treatment, disease recurrence or progression, and discussion of
palliative care. A patient information tool to help navigate the complex treatment options
of HCC has also been developed [15].
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The described efforts resulted in the establishment of tumor boards across VHA (Figure 3).
These are at different stages of development serving Veterans locally and regionally.
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The VISN 2 team demonstrated significant improvement in timeliness of care and
survival. Median time to initial HCC treatment at all sites was 39 days and improved to 26
days after implementation of the MDTB (p = 0.052). One-year survival improved from 44%
to 67%, and 2-year survival improved from 31% to 49% after implementation of MDTB.
As shown in Figure 4, prior to establishment of MDTB, median survival was 9.4 months
(95%CI 4.2–14.6), which improved to 23.4 months (95%CI 19.7–27.1) after establishment of
MDTB. Although the study was limited due to small sample size, it showed that timeliness
of care was significantly improved among all facilities [16]. There was no significant
difference in 5-year survival rate in the two groups.
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4. Discussion and Future Directions

Veterans Affairs hospitals are a unique system that can share medical information
despite geographical distance and overcome physical barriers with the use of technology
to improve access to care.

We have used many of these unique strengths to our advantage to help with imple-
mentation of local and regional tumor boards.

One of the main factors that has led to successful implementation of this program
has been the engagement of clinical champions locally and meeting each center’s needs at
their current state. As can be seen in this map (Figure 3), there are tumor boards across the
country at different stages of development serving veterans locally or at a regional level.

Despite the progress that has been made, there are multiple areas that need improve-
ment in the future. Developing value-based care metrics to help track outcomes and
monitor progress as well as to identify barriers will be key in resource management.

Cancer care navigators, especially when care is not being managed at the local level,
are paramount to helpful transition of care and timely management of HCC.

Outside of VA, technology integration to help electronic medical records communicate
with one another and exploring reimbursement for time spent discussing care of patients
with HCC and offering expertise in the setting of a multidisciplinary tumor board would
remain challenging.

In summary, VHA leveraged a national data and learning collaborative infrastructure
to establish a network of highly successful local and regional tumor boards. The resources
developed to support this work can potentially inform implementation in other complex
healthcare systems to improve the care of patients with chronic liver disease.

Ultimately, we hope that our experience with establishment of local and regional
tumor boards at the VA and use of technology to overcome physical barriers would be a
helpful guide to others caring for complex patients with liver cancer to implement such
systems at their own health care facilities.

Author Contributions: Conceptualization: A.A., T.T. and T.R.M.; Methodology: A.A., T.T., T.R.M.
and A.R.; Writing-original draft preparation: A.R.; Writing-review and editing: A.R., T.T., A.A., T.R.M.,
S.S.R. and D.E.K. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Bray, F.; Ferlay, J.; Soerjomataram, I.; Siegel, R.L.; Torre, L.A.; Jemal, A. Global cancer statistics 2018: GLOBOCAN estimates of

incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J. Clin. 2018, 68, 394–424. [CrossRef] [PubMed]
2. Ryerson, A.B.; Eheman, C.R.; Altekruse, S.F.; Ward, J.W.; Jemal, A.; Sherman, R.L.; Henley, S.J.; Holtzman, D.; Lake, A.;

Noone, A.M.; et al. Annual Report to the Nation on the Status of Cancer, 1975-2012, featuring the increasing incidence of liver
cancer. Cancer 2016, 122, 1312–1337. [CrossRef] [PubMed]

3. Shiels, M.S.; O’Brien, T.R. Recent Decline in Hepatocellular Carcinoma Rates in the United States. Gastroenterology 2020, 158, 1503–
1505.e2. [CrossRef] [PubMed]

4. Serper, M.; Taddei, T.; Mehta, R.; D’Addeo, K.; Dai, F.; Aytaman, A.; Baytarian, M.; Fox, R.; Hunt, K.; Goldberg, D.S.; et al. Associ-
ation of Provider Specialty and Multidisciplinary Care With Hepatocellular Carcinoma Treatment and Mortality. Gastroenterology
2017, 152, 1954–1964. [CrossRef] [PubMed]

5. Agarwal, P.D.; Phillips, P.; Hillman, L.; Lucey, M.R.; Lee, F.; Mezrich, J.D.; Said, A. Multidisciplinary Management of Hepa-
tocellular Carcinoma Improves Access to Therapy and Patient Survival. J. Clin. Gastroenterol. 2017, 51, 845–849. [CrossRef]
[PubMed]

6. Yan, S.-Y.; Zhang, Y.; Sun, C.; Cao, H.-X.; Li, G.-M.; Wang, Y.-Q.; Fan, J.-G. The clinical effect and relevant mechanism of combined
sorafenib and radiofrequency ablation in the treatment of early small hepatocellular carcinoma. Oncol. Lett. 2016, 12, 951–955.
[CrossRef] [PubMed]

7. Gaba, R.C.; Kallwitz, E.R.; Parvinian, A.; Bui, J.T.; Von Roenn, N.M.; Berkes, J.L.; Cotler, S.J. Imaging surveillance and multidisci-
plinary review improves curative therapy access and survival in HCC patients. Ann. Hepatol. 2013, 12, 766–773. [CrossRef]

http://doi.org/10.3322/caac.21492
http://www.ncbi.nlm.nih.gov/pubmed/30207593
http://doi.org/10.1002/cncr.29936
http://www.ncbi.nlm.nih.gov/pubmed/26959385
http://doi.org/10.1053/j.gastro.2019.12.030
http://www.ncbi.nlm.nih.gov/pubmed/31962125
http://doi.org/10.1053/j.gastro.2017.02.040
http://www.ncbi.nlm.nih.gov/pubmed/28283421
http://doi.org/10.1097/MCG.0000000000000825
http://www.ncbi.nlm.nih.gov/pubmed/28877082
http://doi.org/10.3892/ol.2016.4694
http://www.ncbi.nlm.nih.gov/pubmed/27446375
http://doi.org/10.1016/S1665-2681(19)31318-3


Cancers 2021, 13, 4849 8 of 8

8. Chang, T.T.; Sawhney, R.; Monto, A.; Ben Davoren, J.; Kirkland, J.; Stewart, L.; Corvera, C.U. Implementation of a multidisciplinary
treatment team for hepatocellular cancer at a Veterans Affairs Medical Center improves survival. HPB 2008, 10, 405–411. [CrossRef]
[PubMed]

9. Taylor, C.; Munro, A.J.; Glynne-Jones, R.; Griffith, C.; Trevatt, P.; Richards, M.; Ramirez, A.J. Multidisciplinary team working in
cancer: What is the evidence? BMJ 2010, 340, c951. [CrossRef] [PubMed]

10. Siddique, O.; Yoo, E.R.; Perumpail, R.B.; Perumpail, B.J.; Liu, A.; Cholankeril, G.; Ahmed, A. The importance of a multidisciplinary
approach to hepatocellular carcinoma. J. Multidiscip. Health 2017, 10, 95–100. [CrossRef] [PubMed]

11. Yopp, A.C.; Mansour, J.C.; Beg, M.S.; Arenas, J.; Trimmer, C.; Reddick, M.; Pedrosa, I.; Khatri, G.; Yakoo, T.; Meyer, J.J.; et al.
Establishment of a Multidisciplinary Hepatocellular Carcinoma Clinic is Associated with Improved Clinical Outcome. Ann. Surg.
Oncol. 2014, 21, 1287–1295. [CrossRef] [PubMed]

12. National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in Oncology: Hepatobiliary Cancers; Version 3; National
Comprehensive Cancer Network: Plymouth Meeting, PA, USA, 2017.

13. American College of Radiology ACo. Liver Imaging Reporting Data System. Available online: https://www.acr.org/QualitySafety/
Resources/LIRADS (accessed on 3 January 2021).

14. Available online: https://www.hepatitis.va.gov/pdf/HCC-multidisciplinary-management-best-practices.pdf (accessed on
3 January 2021).

15. Available online: https://www.hepatitis.va.gov/pdf/HCC-patient-modules.pdf (accessed on 3 January 2021).
16. Horowitz, J.; Lerer, R.; Nelson, E.; Silver, B.; Zahiruddin, A.; Kalra, A.; Al-Ani, F.; Hunt, K.K.; Lancellotti, F.; Schwartz, D. Effects

of a multifacility, multispecialty tumor board on timeliness of care and survival in HCC. Hepatology 2019, 70, 133A.

http://doi.org/10.1080/13651820802356572
http://www.ncbi.nlm.nih.gov/pubmed/19088925
http://doi.org/10.1136/bmj.c951
http://www.ncbi.nlm.nih.gov/pubmed/20332315
http://doi.org/10.2147/JMDH.S128629
http://www.ncbi.nlm.nih.gov/pubmed/28360525
http://doi.org/10.1245/s10434-013-3413-8
http://www.ncbi.nlm.nih.gov/pubmed/24318095
https://www.acr.org/QualitySafety/Resources/LIRADS
https://www.acr.org/QualitySafety/Resources/LIRADS
https://www.hepatitis.va.gov/pdf/HCC-multidisciplinary-management-best-practices.pdf
https://www.hepatitis.va.gov/pdf/HCC-patient-modules.pdf

	Background 
	History of Liver Cancer Care at the VA 
	Components of Multidisciplinary Tumor Board 
	Discussion and Future Directions 
	References



