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Abstract

Purpose of Review The purposes of the current review are
to (1) define multidisciplinary care and a proposed com-
position for a multidisciplinary team and (2) summarize
process and outcome measures associated with multidis-
ciplinary care for patients with hepatocellular carcinoma
(HCC).

Recent Findings There has been a shift from multidisciplin-
ary tumor boards to multidisciplinary clinics, which facil-
itates greater provider discussion and interaction over pa-
tients’ treatment course. Although most studies examining
the effect of multidisciplinary care for the management of a
newly diagnosed patient with HCC rely on surrogate mea-
sures of quality cancer care, recent studies have demon-
strated significant improvement of stage-stratified survival.
Summary HCC is a complex and heterogeneous disease due
to the concomitant presence of underlying liver disease and
cancer. Given the variety of available treatment options and
data showing improved outcomes, it should be considered
best practice for HCC patients to be managed by a multidis-
ciplinary team.
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Introduction

Hepatocellular carcinoma (HCC) is the third leading cause of
cancer deaths worldwide and the leading cause of death in
patients with cirrhosis [1]. Currently, HCC is the fastest-
growing etiology of cancer-related deaths in the USA with
rapidly increasing incidence and mortality [2].

Patients with HCC are a heterogeneous cohort due to vary-
ing severity of their underlying chronic liver disease and dif-
ferences in tumor burden. The treatment algorithm for these
patients encompasses physicians from several fields including
hepatology, surgery, interventional radiology, radiation oncol-
ogy, medical oncology, and palliative care. In an attempt to
coordinate this multimodal care, multidisciplinary teams
(MDT) have been established to promote interdisciplinary
collaboration and improve outcome measures of patients with
HCC.

The aims of this review are to (1) define multidisciplinary
care, (2) describe the composition of a MDT, and (3) examine
outcome measures associated with the formation of a MDT in
the care of HCC patients.

Multidisciplinary Team Defined

The care of a newly diagnosed cancer patient is complex and
depends on coordination between multiple providers including
specialist physicians, primary care physicians, patients, and oth-
er support services. This coordination permits the exchange of
technical information and improves communication between
all those involved in providing care to the patient. The com-
plexity of cancer care is more pronounced in the treatment of
HCC compared to other solid organ tumors. For a newly diag-
nosed patient with HCC, entering into the healthcare system
through multiple potential ports of entry secondary to the
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multitude of available treatment options adds to the complexity
of care for the HCC patient (Fig. 1). Historically, HCC patients
were often discussed in tumor board conferences, where the
“port of entry” physician presented patients to consultants from
various specialties to formulate a treatment plan at the time of
initial consultation [3, 4].

Over time and with the support of the National Cancer
Institute through the formation of cancer networks, there has
been a paradigm shift away from tumor boards and towards
creation of MDTs [5—7]. The multidisciplinary team approach
to cancer care confers a more proactive and interactive structure
involving providers from a broad range of medical specialties.
This differs in a subtle but important way from the tumor board
conference format. In a tumor board conference, the treating
physician gathers information from specialists to formulate a
treatment plan and implements the plan in a “silo” without con-
tinuous collaborative consultation along the patient’s disease
course. On the other hand, the MDT approach provides the team
framework, which enables the treating physician to continuously
converse with a broad array of the treating physicians and alter
the patient’s treatment during the disease course [8]. In addition,
the MDT approach facilitates increased patient involvement in
the decision-making process so that patients comprehend the

underlying cancer diagnosis and the available treatment options
in a patient-centric manner.

The importance of the paradigm shift from a tumor board to
a MDT approach in formulating treatment plans in HCC can-
not be overstated. The MDT format enhances fluidity in
decision-making among physicians and combines all physi-
cians and ancillary support services under one team leading to
fewer treatment delays and smoother transitions in care [9].
These advantages particular to MDT are critical for the treat-
ment of HCC patients given the heterogeneity in patients and
the multitude of available treatment options. For example, a
patient who initially undergoes a curative treatment (surgical
resection or orthotopic liver transplantation) and subsequently
develops a local recurrence within the liver may be eligible for
locoregional or systemic treatment options. Depending on the
characteristics of the recurrence such as venous invasion or
presence of metastatic disease and the patient’s performance
status, potential treatment options will differ and the fluidity of
a MDT approach eases transitions from one treatment modal-
ity to another. Similarly, a patient with tumor burden beyond
Milan Criteria may be downstaged with locoregional therapy,
such as transarterial chemoembolization (TACE), and there-
fore considered for liver transplantation. However, these
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Fig. 1 Staging and treatment of hepatocellular carcinoma according to
the Barcelona Clinic Liver Cancer system. Reprint from
Gastroenterology, Volume 150, Issue 4, Jordi Bruix, Maria Reig, Morris
Sherman, “Evidence-Based Diagnosis, Staging, and Treatment of
Patients with Hepatocellular Carcinoma”, April 2016, with permission
from Elsevier. *, Child-Pugh classification is not sensitive to accurately

identify patients with advanced liver failure that would deserve liver
transplant consideration; **, patients with end stage cirrhosis due to
heavily impaired liver function (Child-Pugh C or earlier stages with
predictors of poor prognosis, high MELD score) should be considered
for liver transplantation. In them, HCC may become a contraindication if
exceeding the enlistment criteria. PS, Performance status
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transitions may be missed if providers are operating on their
own, outside of a MDT setting.

Unfortunately, the MDT approach in HCC has not been
widely implemented. A recent study in the Veterans
Administration setting demonstrated that either a surgeon or
oncologist saw only 31% of newly diagnosed HCC patients,
and only 34% of them received treatment [10+]. Similar find-
ings in a study utilizing the Surveillance Epidemiology and
End Results (SEER)-Medicare database demonstrated that
22% of HCC patients saw a single medical provider, and only
39% saw 3 or more providers [11]. Both of these studies imply
that most patients with HCC were not seen in the MDT care
setting but rather were evaluated by a single provider, and
their treatment was predicated by the specialty of this one
provider.

Composition of an HCC MDT

The success of a HCC MDT is determined by the composition
and size of the team [12, 13]. An effective HCC MDT requires
a basic composition to adequately discuss the heterogeneous
treatment options available to a patient with HCC.
Specifically, an effective MTD requires at least one provider
from the following specialties: hepatology, surgery, interven-
tional radiology, and medical oncology. Addition of providers
from radiation oncology and palliative care can be beneficial
depending on local expertise. As for team size, a large team is
usually necessary for the treatment of HCC, albeit larger teams
are more difficult to coordinate. Notably, in various cancer
types, large teams have been associated with worse team per-
formance and poor patient outcomes [14]. Thus, a careful
balance between proper team composition and reasonable
team size is necessary to ensure harmonious team dynamic
and optimal patient outcomes.

Ancillary support is also crucial to the long-term success of
the HCC MDT. The ideal team composition would also in-
clude a physician extender who will administer and coordinate
the program and navigate patient care. A recent study
highlighted the importance of a nurse coordinator as a portal
of entry into the HCC MDT system [15¢]. A nurse coordinator
should be responsible for maintenance of patient records and
for navigating patients during assessments, treatments, and
follow-up visits. Additional ancillary support needed for a
successful HCC MDT may include nutritionists, social
workers, and psychologists.

In addition to team composition and size, a third compo-
nent of a HCC MDT that must be established is whether an
“actual” or “virtual” setting is appropriate. Actual MDTs have
providers that see patients in the same setting and time period,
thereby allowing for interactive and collaborative treatment
decisions in a real-time fashion. Virtual MDTs have no con-
joined clinic time or place and merge a tumor board type
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conference with a sequence of separate, disjointed clinic visits
with multiple providers over a short period of time. Both set-
tings rely on the nurse coordinator to maintain careful coordi-
nation of patient care and facilitation of communication
through formally structured medical records. As a MDT is
formed and seen an increase in patient referrals, there is usu-
ally a shift from a “virtual” to an “actual” MDT as revenue
streams justify both physician time and space in a single
clinic.

UT Southwestern Medical Center Model
of Multidisciplinary HCC Care

Prior to establishment of the UT Southwestern (UTSW) HCC
MDT in 2008, care for newly diagnosed and established HCC
patients was fragmented and largely driven by the portal of
entry site into the healthcare system [16¢]. Treatment deci-
sions were largely made in isolation and were biased towards
the initial provider’s specialty. Following the establishment of
the UTSW HCC MDT, all newly diagnosed or referred pa-
tients have been triaged by a single dedicated nurse coordina-
tor who ensures all patient records and images are collected
and entered into the electronic medical record in preparation
for the initial clinic consultation (Fig. 2). During the initial
clinic consultation visit, a patient is evaluated first by the med-
ical and surgical co-directors of the HCC MTD clinic. Then,
patients, during the same clinic visit, are appropriately sched-
uled with providers from transplant hepatology, surgical on-
cology, interventional radiology, and/or medical oncology.
Patients who require evaluation by two providers (e.g., trans-
plant hepatology and interventional radiology for bridging
therapy with TACE while awaiting liver transplantation) are
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Fig. 2 UT Southwestern Medical Center Liver Tumor Clinic workflow
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scheduled with both providers during the same clinic visit.
These providers are gathered in the same clinical space
allowing for ease of collaborative decision-making.
Additional ancillary services from social workers, dieticians,
and palliative care are provided within the clinic on an as-
needed basis.

In conjunction with the HCC MDT clinic, a weekly HCC
radiology/pathology conference is held to discuss imaging
and pathology findings of patients with newly detected liver
lesions or those with possible changes in their treatment plans.
The nurse coordinator schedules patient follow-up visits, re-
cords treatment plans from tumor board, and enters patient
data into the electronic medical records. The recommenda-
tions from the weekly conference are incorporated in to the
medical record to allow follow-up communications with re-
ferring physicians. In addition to the clinical aspect of the
MDT, dedicated HCC research coordinators within the clinic
setting screen patients for entry into available clinical trials.

Outcome Measures Following the Establishment
of a HCC Multidisciplinary Team

The delivery of HCC cancer care following diagnosis is a
complex process with multiple points along the cancer contin-
uum where process failures can occur in the absence of a HCC
MDT program. Delays in referrals to treating physicians fol-
lowing HCC diagnosis of nearly 3 months have been seen in
the absence of a speciality HCC clinic [17]. In addition, both
delays in treatment and treatment underuse are also seen in the
absence of a HCC MDT clinic [18, 19].

In spite of the overwhelming consensus regarding the util-
ity of multidisciplinary cancer care and MDT formation, very
little documented evidence demonstrates a benefit in clinical
outcomes or even surrogates of clinical outcomes. Most stud-
ies on multidisciplinary care, tumor board conference, or
MTD fail to demonstrate an improvement in overall survival
rates, and instead, focus on surrogates of improved clinical
outcomes including changes related to clinical care recom-
mendations, consensual team decision-making, good team-
work, and increased adherence to clinical practice guidelines.

Gashin et al. described their experience with respect to
adherence of treatment decisions recommended by a HCC
multidisciplinary tumor conference [20]. In their study, 137
patients were enrolled and generated 419 tumor board discus-
sions over the course of a 2-year period. The recommenda-
tions made by the tumor board were not followed in 145
discussions (35%) of 90 individual patients. Among those
discussions, approximately half were not followed due to
physician-related reasons including the treating physician pre-
ferring an alternative treatment or deeming a patient to be
ineligible for the MDT-recommended treatment. After the first
tumor board conference discussion, patients who received the

recommended treatment were more likely to be alive at 1 year
and more likely to receive curative therapies including surgi-
cal resection or liver transplantation. Similar to other studies, it
is difficult to ascertain whether the authors classified their
MDT correctly. It may have been more appropriate to broadly
reclassify the MDT as a tumor board conference, as by the
authors’ own conclusions, the majority of physician-related
decisions for not following recommendations were due to
the absence of the treating physician at the initial decision-
making conference. This study highlights the potential draw-
back of team mechanics when all members of the team are not
involved on a regular basis or when the team does not have an
egalitarian decision-making process.

Zhang et al. examined the impact of establishing a multi-
disciplinary liver tumor clinic on changing treatment decisions
implemented by outside physicians prior to referral [21].
Seventy of the 168 patients (42%) referred to the multidisci-
plinary clinic with a formal management plan had a change in
the original plan following discussion in the clinic.
Unfortunately, less than 30% of the patient cohort had a diag-
nosis of HCC, and there were no changes in outcome mea-
sured. Surprisingly, only 51% of patients returned for follow-
up visits with only 89% receiving some form of treatment.
The lack of follow-up and treatment argues that the described
clinic was more responsible for “second opinion” visits and
not actual treatment visits, and it is therefore difficult to draw
firm conclusions about the validity of their findings.

Chang et al. published the first study, which demonstrated that
the formation of a HCC MDT was associated with improved
outcome measures and not surrogates of survival [22]. In their
study, the authors examined the change in survival following the
establishment of a HCC MDT in a VA setting and compared data
from an administrative database from the same setting in the 3-
year period prior to the formation of the HCC MDT. There was a
significant improvement in overall survival in HCC patients pre-
senting with advanced stage patients following the establishment
of the HCC MDT. This difference in survival was partly attrib-
uted to an increase in curative (19 vs 6%) and palliative (45 vs
31%) treatment received following the establishment of the clin-
ic. Importantly, the authors also found that the number of HCC
referrals nearly doubled, and the percentage of early stage HCC
tumors increased dramatically (14 to 75%) following the estab-
lishment of the HCC MDT.

A recent study by our group at UTSW also demonstrated
that the establishment of a HCC MDT is associated with im-
proved clinical outcomes [16¢]. We compared 105 patients
diagnosed in the year following the establishment of the
HCC MDT with 250 patients diagnosed in the four previous
years. Similar to the previous study, patients diagnosed in the
later time period had less advanced disease (BCLC A stage,
44 vs 26%) and were more likely to undergo curative treat-
ments (21 vs 10%). The time to treatment following HCC
diagnosis was also dramatically reduced following
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establishment of a HCC MDT (2.3 vs 5.3 months). The im-
provements in rate of treatment and as well as a reduction in
treatment delays correlated with improved overall median sur-
vival in BCLC B (12.5 vs 9.0 months), BCLC C (9.7 vs
3.1 months), and BCLC D (4.4 vs 1.6 months) staged patients.
Similar to the study by Chang et al., there was no difference in
survival in early stage or BCLC A patients, as this cohort was
more likely to be referred in a timely fashion for curative
resection or orthotopic liver transplantation.

Both of these studies demonstrated an improvement in
overall survival and, interestingly, increased numbers of re-
ferred early staged HCC patients. In the study by our group,
there was no difference in rates of surveillance (abdominal US
or alpha-fetoprotein) in the early vs later time periods to help
explain the increase in diagnosis of early stage tumors.
However, we anticipated that with greater institutional aware-
ness of HCC following the establishment of a MDT, patients
were being referred at an earlier time point due to the ease of
collaborative care. Notably, the increase in referrals for both
early and late HCC staged patients increased the inflow of
patients with non-HCC benign liver lesions to our clinic.
Nevertheless, the increase was trivial as less than 9% of pa-
tients seen in the clinic had non-HCC benign etiologies.

Conclusions

Providing quality care in the newly diagnosed patient with
HCC has become more difficult secondary to the plethora of
treatment options offered by a multitude of different pro-
viders. Over time, the decision-making process to determine
which treatment best serves a newly diagnosed HCC patient
has evolved from tumor board discussions to the formation of
MDTs. Recently, outcome data has demonstrated the utility of
HCC MDT in the face of a multitude of treatment options and
a large number of providing physicians. Further research is
needed to determine the financial impact of these teams and
whether the use of valuable resources can justify the benefits.
In light of current data showing improved outcomes, it should
be standard of care for HCC patients to be managed in a
multidisciplinary format.

Compliance with Ethical Standards

Conflict of Interest Caitlin A. Hester and Ali A. Mokdad each declare
no potential conflicts of interest.

Adam C. Yopp reports grants from Peregrine and Novartis outside the
submitted work.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by any
of the authors.

@ Springer

References

Papers of particular interest, published recently, have been
highlighted as:
* Of Importance

10.

12.

13.

14.

15.

Global Burden of Disease Cancer C, Fitzmaurice C, Dicker D, Pain
A, Hamavid H, Moradi-Lakeh M, et al. The global burden of cancer
2013. JAMA oncology. 2015;1(4):505-27.

Ryerson AB, Eheman CR, Altekruse SF, Ward JW, Jemal A,
Sherman RL, et al. Annual report to the nation on the status of
cancer, 1975-2012, featuring the increasing incidence of liver can-
cer. Cancer. 2016;122(9):1312-37.

Wright FC, De Vito C, Langer B, Hunter A. Expert panel on mul-
tidisciplinary cancer conference S. Multidisciplinary cancer confer-
ences: a systematic review and development of practice standards.
Eur J Cancer. 2007;43(6):1002—10.

Fennell ML, Das IP, Clauser S, Petrelli N, Salner A. The organiza-
tion of multidisciplinary care teams: modeling internal and external
influences on cancer care quality. J Natl Cancer Inst Monogr.
2010;2010(40):72-80.

Warnecke R, Fennell M, Havlicek P. Network demonstration pro-
jects and cancer control: the head and neck demonstration net-
works. Prog Clin Biol Res. 1983;120:247—65.

Kane R. Organizing to improve the management of a disease: an
overview of the breast-cancer networks. Prog Clin Biol Res.
1983;120:211-30.

Clauser SB, Johnson MR, O’Brien DM, Beveridge JM, Fennell
ML, Kaluzny AD. Improving clinical research and cancer care de-
livery in community settings: evaluating the NCI community can-
cer centers program. Implementation science : IS. 2009;4:63.
King M, Jones L, McCarthy O, Rogers M, Richardson A, Williams
R, et al. Development and pilot evaluation of a complex interven-
tion to improve experienced continuity of care in patients with
cancer. Br J Cancer. 2009;100(2):274-80.

Zapka JG, Taplin SH, Solberg LI, Manos MM. A framework for
improving the quality of cancer care: the case of breast and cervical
cancer screening. Cancer epidemiology, biomarkers & prevention :
a publication of the American Association for Cancer Research,
cosponsored by the American Society of Preventive Oncology.
2003;12(1):4-13.

Davila JA, Kramer JR, Duan Z, Richardson PA, Tyson GL, Sada
YH, et al. Referral and receipt of treatment for hepatocellular car-
cinoma in United States veterans: effect of patient and nonpatient
factors. Hepatology. 2013;57(5):1858—68. This important manu-
script outlines the most important factors associated with the
receipt of care in a VA population outlying the heterogeneity of
care and the complex nature of providing good cancer care.
Chirikov VV, Mullins CD, Hanna N, Breunig IM, Seal B, Shaya
FT. Multispecialist care and mortality in hepatocellular carcinoma.
Am J Clin Oncol. 2015;38(6):557-63.

Lemieux-Charles L, McGuire WL. What do we know about health
care team effectiveness? A review of the literature. Medical care
research and review : MCRR. 2006;63(3):263-300.

Alexander JA, Lichtenstein R, Jinnett K, Wells R, Zazzali J, Liu D.
Cross-functional team processes and patient functional improve-
ment. Health Serv Res. 2005;40(5 Pt 1):1335-55.

Shortell SM, Marsteller JA, Lin M, Pearson ML, Wu SY, Mendel P,
etal. The role of perceived team effectiveness in improving chronic
illness care. Med Care. 2004;42(11):1040-8.

Cohen GS, Black M. Multidisciplinary management of hepatocellular
carcinoma: a model for therapy. J Multidiscip Healthc. 2013;6:189-95.
An excellent overview on the multitude of treatment strategies



Curr Hepatology Rep (2017) 16:146-151

151

17.

18.

utilized in a newly diagnosed patient with HCC and how these
treatments are best decided in a multidisciplinary format.

Yopp AC, Mansour JC, Beg MS, Arenas J, Trimmer C,
Reddick M, et al. Establishment of a multidisciplinary hepa-
tocellular carcinoma clinic is associated with improved clin-
ical outcome. Ann Surg Oncol. 2014;21(4):1287-95. This
manuscript details a stage stratified benefit in overall
survival upon the establishment of a multidiscliplinary
HCC clinic.

Mokdad A, Browning T, Mansour JC, Zhu H, Singal AG, Yopp
AC. Implementation of a voice messaging system is associated with
improved time-to-treatment and overall survival in patients with
hepatocellular carcinoma. J Natl Compr Cancer Netw.
2016;14(1):38-46.

Tan D, Yopp A, Beg MS, Gopal P, Singal AG. Meta-analysis:
underutilization and disparities of treatment among patients with
hepatocellular carcinoma in the United States. Aliment Pharmacol
Ther. 2013;38(7):703-12.

19.

20.

21.

22.

Singal AG, Waljee AK, Patel N, Chen EY, Tiro JA, Marrero JA,
Yopp AC. Therapeutic delays lead to worse survival among patients
with hepatocellular carcinoma. J Natl Compr Canc Netwk.
2013;11(9):1101-8.

Gashin L, Tapper E, Babalola A, Lai KC, Miksad R, Malik R, et al.
Determinants and outcomes of adherence to recommendations from
a multidisciplinary tumour conference for hepatocellular carcino-
ma. HPB : the official journal of the International Hepato Pancreato
Biliary Association. 2014;16(11):1009-15.

Zhang J, Mavros MN, Cosgrove D, Hirose K, Herman JM,
Smallwood-Massey S, et al. Impact of a single-day multidisciplin-
ary clinic on the management of patients with liver tumours. Curr
Oncol. 2013;20(2):e123-31.

Chang TT, Sawhney R, Monto A, Davoren JB, Kirkland JG,
Stewart L, et al. Implementation of a multidisciplinary treatment
team for hepatocellular cancer at a veterans affairs medical Center
improves survival. HPB : the official journal of the International
Hepato Pancreato Biliary Association. 2008;10(6):405—11.

@ Springer



	Multidisciplinary Team Management of Patients with Hepatocellular Carcinoma
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Multidisciplinary Team Defined
	Composition of an HCC MDT
	UT Southwestern Medical Center Model of Multidisciplinary HCC Care
	Outcome Measures Following the Establishment of a HCC Multidisciplinary Team
	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as: �• Of Importance



