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Abstract

Background & Objectives—Multidisciplinary tumor boards (MDTBSs) are frequently
employed in cancer centers but their value has been debated. We reviewed the decision-making
process and resource utilization of our MDTB to assess its utility in the management of pancreatic
and upper gastrointestinal tract conditions.

Methods—A prospectively-collected database was reviewed over a 12-month period. The
primary outcome was change in management plan as a result of case discussion. Secondary
outcomes included resources required to hold MDTB, survival, and adherence to treatment
guidelines.

Results—A470 cases were reviewed. MDTB resulted in a change in the proposed plan of
management in 101 of 402 evaluable cases (25.1%). New plans favored obtaining additional
diagnostic workup. No recorded variables were associated with a change in plan. For newly-
diagnosed cases of pancreatic ductal adenocarcinoma (n=33), survival time was not impacted by
MDTB (p=.154) and adherence to National Comprehensive Cancer Network guidelines was
100%. The estimated cost of physician time per case reviewed was $190.

Conclusions—Our MDTB influences treatment decisions in a sizeable number of cases with
excellent adherence to national guidelines. However, this requires significant time expenditure and
may not impact outcomes. Regular assessments of the effectiveness of MDTBs should be
undertaken.

Keywords
Multidisciplinary care; pancreas; tumor board; care conference; oncology

INTRODUCTION

Multidisciplinary coordination of care is a requirement for Commission on Cancer
accreditation? and is recommended in guidelines from national organizations including the
National Comprehensive Cancer Network (NCCN) 2. Often this coordination of care takes
the form of multidisciplinary tumor boards (MDTBSs) with the intent to promote decreased
variation in practice patterns, assure appropriate use of health care resources, offer
educational opportunities for medical professionals, and improve outcomes of cancer care
for select patient populations 2. The use and benefits of MDTBs have been reported across
various cancer pathologies, including breast 4, gynecologic -9, urologic 1011, upper
gastrointestinal 12, and thoracic 13-15 malignancies.

However, the utility of these conferences has been the subject of debate. In some studies,
multidisciplinary review of radiology or pathology altered diagnoses and treatment plans in
as many as 50% of reviewed cases > 9 16 and improved survival for solid organ
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tumors 17-19, Other groups have reported no difference in outcomes, including a review of
138 VA medical centers that failed to demonstrate an association with MDTBs with overall
survival and oncologic quality measures 2%: 21, Clinician non-adherence to MDTBs
recommendations, which has been reported to be as high as 10-15%, can further limit the
effectiveness of these meetings, and is often the result of inadequate consideration of patient
preference or comorbidities during multidisciplinary discussion 22 23, Finally, external
measures of quality, such as adherence to national guidelines, are infrequently reported but
have been at or above 80% in certain series 14 15,

The time required to organize and implement a MDTB must be considered when assessing
utility. These conferences are held regularly and the attendance of a number of clinicians and
support staff represents a substantial institutional investment of nonclinical hours. In the UK,
multidisciplinary conferences are estimated to require one million person-hours annually at a
cost of US$75 million, approximately $120 per case reviewed 24 25, With such a significant
institutional investment and varying reports of utility and quality, institutions might benefit
from identifying appropriate clinical inclusion criteria and MDTB formats can maximize
resources 3.

Despite prior studies evaluating the multidisciplinary approach in solid organ cancers, the
impact of MDTBs in reviewing benign and malignant pancreato-biliary diseases is largely
unknown. The purpose of our study was to evaluate the prospectively collected database
from our weekly pancreas and upper-gastrointestinal MDTB to 1) determine the impact of
MDTB on treatment decisions and identify clinical scenarios or diagnoses that might benefit
most from MDTB discussion, 2) assess the impact of MDTB on institutional resource
utilization, and 3) determine quality of the MDTB process based on adherence to national
guidelines. The results of our study may help to enhance MDTBSs both at our own institution
and other centers and offer a generalizable method of reporting MDTB data.

METHODS

Setting

The Pancreas and Upper Gastrointestinal Multidisciplinary Conference at the Washington
University School of Medicine and Siteman Cancer Center, held weekly, is attended by
hepato-pancreato-biliary (HPB) surgeons, medical and radiation oncologists, interventional
gastroenterologists, diagnostic radiologists, pathologists, advanced practitioners, and clinical
support staff. Cases eligible for presentation include new or existing outpatient or inpatient
cases of benign and malignant pancreatic and upper gastrointestinal conditions. A weekly
case list is distributed to a diagnostic radiologist and pathologist, who utilize non-protected
time to review the cases prior to conference and then lead the MDTB case discussions.

Data Collection and Analysis

Data included in this study were prospectively collected for patients presented during the 12-
month period from September 2014 to August 2015. The investigational approach included
prospective collection of data from the decision-making process, including recording the
pre-conference plan, defined as the submitting physician’s expected next step in the
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diagnostic or treatment plan, and the post-conference plan, defined as the majority decision
for the next step after case discussion at MDTB. If the pre-conference plan was not
explicitly stated during MDTB discussion, chart review of pre-MDTB notes was performed;
any missing data was coded as such and excluded from subsequent analyses.

The primary outcome was change in management after MDTB discussion. Descriptive and
analytic statistical tests including univariate linear regression, multivariate logistic
regression, and Fisher’s exact tests were performed using SAS software version 9.4 (SAS
Institute, Cary, NC), with all tests two-sided and significance p<.05. Mean survival time,
either death date or censored at last known follow-up, were compared using student’s t-test.
Adherence to NCCN guidelines for Pancreatic Ductal Adenocarcinoma (PDAC) was
determined by retrospective chart review restricted to data available at the time of MDTB
presentation and using time-appropriate NCCN guidelines?. Estimates of weekly effort were
gathered retrospectively via electronic surveys of six diagnostic radiologists, two support
staff, and one pathologist. Estimates of potential physician reimbursement were derived
using the following facility-price Current Procedural Terminology codes from the Centers
for Medicare and Medicaid Services 2015A26 for metropolitan St. Louis (locality 0530201),
one per hour: 99205 (new office visit, Level 5; $168.70), 74177-26 (CT abdomen and pelvis
with contrast; $92.32), and 88309 (gross and microscopic pancreatic tissue exam by
pathologist; $149.41). Meeting room costs were excluded.

This study was approved by the Institutional Review Board and Human Research Protection
Office at Washington University. Reporting of this project follows criteria for the STROBE
guidelines for observational studies?’, version 4, and applicable SQUIRE guidelines for
quality improvement reporting28, version 2.0.

RESULTS

470 cases were presented at MDTB during the 12-month period. The median age at the time
of presentation was 61.5 years (range 17 — 89) with 51.2% male. The mean number of cases
presented weekly was 10.7 + 2.7. New diagnoses accounted for 174 cases (37.0%), with the
remainder categorized as either currently on chemotherapy or radiation therapy (n=114,
24.3%) or on observation (benign conditions or surveillance after completion of oncologic
therapy; n=182, 38.7%). 290 cases were presented by HPB surgeons (61.7%), 122 by
medical oncologists (26%), 39 by gastroenterologists (8.3%), 18 by radiation oncologists
(3.8%), and one by an interventional radiologist. The most common organ system presented
was pancreas (75.5%) (Table 1). Pancreatic adenocarcinoma was the most common
pathologic or imaging diagnosis (37%), followed by pancreatic mass (16%) and pancreatic
cyst (7%) (Table 2). The most frequent pre-conference plan was to perform surgery (n=125,
26.6%) and the most frequent post-conference plan was to observe (n=109, 23.2%) (Figure
1).

80 patients were presented more than once during the study period (mean 2.3 times,
maximum five). Patients were more likely to be presented multiple times if they were listed
and presented by medical oncologists (p<.001, OR 2.86, 95% CI 1.65-4.93) or radiation
oncologists (p=.016, OR 4.59, 95% CI 1.36-15.45). Surgeons were inversely associated with
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multiple presentations (p<.001, OR 0.42, 95% CI 0.25-0.69) and gastroenterologists
demonstrated no association (p=.190). Malignancy (p<.001, OR 2.92, 95% CI 1.71-4.96)
and status as an established patient (p<.001, OR 3.99, 95% CI 2.14-7.43) were also
independently associated with additional presentations.

Cases in which MDTB resulted in a change in the treatment plan were further analyzed. 68
cases did not have documented pre-conference plans at the time of MDTB and were
removed from the analysis. Of the remaining 402 cases (85.5%), presentation at MDTB
resulted in a change in 101 cases (25.1%). The pathologic and radiologic diagnosis of these
changed cases are presented in Table 3. MDTB changes tended to favor further workup and
less-invasive plans, as the most common pre-conference plan was possible resection (n=47,
46.5%) and the most common post-conference plan was to obtain further diagnostic testing
(n=24, 23.8%) (Figure 2). For patients with a pre-conference plan of “operate” (n=47), new
post-conference plans were to start chemotherapy or radiation therapy (n=12, 25.5%),
undergo a diagnostic procedure (n=11, 23.4%), observe (n=10, 21.3%), reimage (n=7,
14.9%), continue current chemotherapy or radiation therapy (n=5, 10.6%), change
chemotherapy or radiation therapy (n=1, 2.1%), and review additional records such as
referring facility documentation and pathology (n=1, 2.1%). No variables were associated
with a change in the pre-conference plan, including specialty of presenting physician,
gender, age, established patient, or malignant diagnosis.

MDTB recommendations for patients with new diagnoses of PDAC (n=33) were evaluated
for differences in survival time and adherence to NCCN guidelines. Mean survival time was
no different between cases with a change in plan as a result of MDTB (12.1 + 5.6 months)
and cases without a change in plan (9.0 = 5.4 months; p=0.154). Adherence to NCCN
guidelines was 100% for these 33 cases. Two patients were presented at MDTB with
incomplete NCCN diagnostic workup. MDTB recommended completion of NCCN-
recommended workup in both cases prior to making a treatment decision. NCCN guideline
adherence was 100% for other pathology, including cases of extrahepatic
cholangiocarcinoma (n=4) and neuroendocrine tumor (n=9).

To assess institutional resource utilization for our MDTB, weekly time-effort and time to
receipt of the MDTB-recommended plan were assessed. Average weekly attendance at
MDTB was eleven and weekly time expenditure for preparation was, on average, four (3.92
+ 0.97) hours for a rotating group of six diagnostic radiologists, 0.5 hours for pathology, and
one hour for support staff. MDTB therefore represents a total weekly time expenditure of
16.5 hours and a cost of $2035 weekly, $190 per case, if physicians could be performing
clinical billable duties instead of preparing for and attending MDTB.

To assess efficiency and adherence to MDTB-recommendations, we evaluated time to
receipt of the recommended plan for all cases in which the plan was changed to require new
testing or procedures. 17 cases were recommended to receive immediate repeat imaging. 14
of the 17 received recommended reimaging with a mean time after MDTB of 19.5 days
(range 1-63; bimodal distribution, less than 30 days n=10, >30 days n=4; reasons for delay
>30 days include intentional delay to evaluate for disease progression (n=1), awaiting further
workup for other medical conditions (n=1), and delays from outside imaging facilities
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(n=2)). Reasons for non-adherence to MDTB recommendation included undergoing an
additional diagnostic procedure (n=1), pursuit of further chemotherapy at the request of the
patient’s local oncologist (n=1), and transfer of care (n=1; patient moved >1,000 miles). 24
cases were recommended to undergo additional diagnostic procedures. This
recommendation was carried out in 18 cases (75%), with a mean time after MDTB of 13.8
+12 days (range 3-50) for 16 cases. The two remaining cases had a documented intentional
observation period of over 60 days before the diagnostic procedure. Reasons for non-
adherence to MDTB recommendation were decisions to pursue further observation (n=1) or
proceed to surgery (n=3, all with a pre-conference plan to evaluate for resection); two
patients were lost to follow-up. Finally, 10 cases were recommended to undergo surgery. 4
of 10 patients received an operation, with a mean time after MDTB of 29 +18.8 days (range
2-44). Reasons for non-adherence to MDTB decision included additional pre-operative
workup demonstrating progression of disease (n=3), patients declining surgery (n=2), and
plan to extend the period of observation (n=1).

DISCUSSION

Multidisciplinary tumor boards are requirements for cancer center accreditation and have the
potential to benefit both patients and participating clinicians in a number of ways. The aim
of this study was to determine how we might optimize the benefit or the utility of our MDTB
by assessing quality through analyzing decision-making, resource utilization, and adherence
to national guidelines. We noted management plans changed in 25% of cases after MDTB
presentation and noted no difference in survival and excellent adherence to national
guidelines in a subset of patients. When the plans were changed, multidisciplinary
discussion led to expeditious coordination of these alterations to the expected plan of care.

The impetus for this study was a general lack of knowledge of the overall resources required
to hold these conferences, and the benefits and results of MDTB discussion were largely
unknown by the clinicians frequently using them. Previous reports of the utility of
multidisciplinary care conferences have addressed the concept of “value-for-time balance”
and how multiple factors, including the structure and function of conferences and
organizational factors, can greatly impact the often-subjective conclusion of utility or
‘usefulness’ 29. Assessment of value in healthcare relies on identifying some measure of
beneficial outcome in comparison to a measure of expenditure 30: in the setting of
multidisciplinary care conferences, the beneficial outcome could be short-term — the impact
on decision-making — or a more long-term outcome such as patient survival. The measure of
expenditure in this report is time invested.

Previous surveys have demonstrated that clinicians are skeptical of the short-term outcome,
believing that MDTBs “rarely” change pre-existing treatment plans3, but long-term
outcomes including survival have been improved by MDTBs 17- 18, Further complicating
assessment of value, one must consider benefits that extend beyond the variables described
here and likely beyond what one can quantify: not recorded in our data but noted during
MDTB discussion include benefits such as the efficiency of face-to-face communication,
opportunity for discussion and possible resolution of conflictual opinions, and enhanced
working relationships between physicians, as well as other benefits that have previously
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been reported including the opportunity to clarify criteria for clinical trials and enroll
patients 32, affirmation of individual physician decision-making after collaborative
discussion, and enhanced patient perception of patient-centered care when clinicians discuss
the results of MDTB in clinical visits 33.

The strengths of our report include descriptive data with which we can regularly assess
value-for-time, as well as a data-reporting approach we propose for future reports of
MDTBs. We suggest that future reports should review outcomes but allow for internal and
external assessments of value through reporting of resources required to maintain a MDTB
and quality reporting as assessed by adherence to regional, national, or international
treatment guidelines; care compliant with guidelines allows for generalizability and has been
associated with increased survival in pancreas and other solid organ gastrointestinal

cancers 34 35,

Suggestions to enhance efficiency of these conferences include limiting pathology to
malignant diagnoses or only presenting cases where no standard treatment exists or the
patient may be unfit to tolerate the standard treatment 36. In an attempt to identify clinical
scenarios that might benefit most from MDTB discussion, we analyzed all cases with a
change in the pre-conference plan but were unable to link any recorded variables to this
outcome. Other strategies for improving MDTBSs include standardization of conference
preparation and proceedings 37-39, electronic recording of pre-conference plans 1213, and
review of the efficacy of teamwork in decision-making 10- 11, Our group has begun revisions
to our MDTB through standardization of the electronic listing of patients.

Limitations of our study are associated with our data collection process. 25% of our initial
treatment decisions were changed as a result of MDTB yet we are claiming a 100%
adherence rate to NCCN guidelines. This might be interpreted that up to 25% of our initial
treatment decisions were incorrect. We anticipate that is an overestimate due to data
collection bias favoring surgery when in fact the surgeon may have recommended either
surgery or chemotherapy for borderline-resectable PDAC pending case discussion at MDTB.
Additionally, we were unable to capture instances in which the presenting physician
intended to use MDTB to review new or revised imaging reports obtained after a clinical
decision was documented. Therefore, pre-conference plans presented here may not represent
decision-making taking into account all data available at the time of MDTB. Additional
limitations of our study include intrinsic factors related to the make-up of the MDTB at our
institution, including our patient population, referral base, and institutional bias, which may
make these findings difficult to generalize to other institutions. However, as a tertiary
academic medical center with Commission on Cancer accreditation and an NCCN Member,
these factors and therefore the data presented here may be generalizable to similar
institutions. Finally, the assumptions of cost using retrospective assessment of time-effort
and conservative estimates of billing potential have inherent limitations, including assuming
physicians would be doing particular billable clinical tasks in the hours spent preparing for
or in attendance at MDTB. We addressed this by performing conservative estimates of the
potential of one hour of billing activity. Only one other estimate of cost per case, $120, has
been published?® but is difficult to compare to our $190 estimate, as it was derived from
costs and reimbursement within a different healthcare system.
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CONCLUSION

MDTB for pancreas and upper gastrointestinal conditions reviews a wide array of
pathologies and influences management decisions in a substantial number of patients. In
describing the utility of our MDTB, we advocate for continued emphasis on
multidisciplinary collaboration and suggest that regular assessments of multidisciplinary
conferences can maximize the significant investment required for efficient and effective
coordination of care for our patients, and propose that standardized reporting of
multidisciplinary conferences should include outcomes, effort required, and adherence to
quality measures.
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Table 1

Distribution of case numbers presented at MDTB by organ site.

Organ Site n %
Pancreas 355 | 75.5%
Bile Duct 34 7.2%
Small Bowel 20 4.3%
Ampulla 17 3.6%
Stomach 16 3.4%
Uncharacterized | 16 3.4%
Other 12 2.6%
Total 470

Page 13

Uncharacterized = undiagnosed primary site. Other = adrenal (n=1), mesenteric (n=2), retroperitoneal (n=3), splenic (n=1), other abdominal mass

(n=3), and vascular (n=2).
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Pathologic or Radiologic Diagnosis n %

Pancreatic adenocarcinoma 174 | 37.0%
Pancreatic mass 76 | 16.2%
Pancreatic cyst 34 7.2%
Pancreatitis 33 7.0%
Neuroendocrine tumor 28 6.0%
Cholangiocarcinoma 19 4.0%
Ampullary cancer or mass 17 3.6%
Intraductal papillary mucinous neoplasm 15 3.2%
Bile duct mass, stricture, obstruction, jaundice | 15 3.2%
Gastric cancer or mass 11 2.3%
Other mass or malignancy 25 5.3%
Other benign condition 23 4.9%

Total 470

HPB (Oxford). Author manuscript; available in PMC 2018 February 01.

Table 2

Pathologic or radiologic diagnoses of all cases reviewed at Multidisciplinary Tumor Board.
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Pathologic or Radiologic Diagnosis n %

Pancreatic adenocarcinoma 42 | 41.6%
Pancreatic mass 18 | 17.8%
Neuroendocrine tumor 9 8.9%
Pancreatitis 7 6.9%
Bile duct mass, stricture, obstruction, jaundice 5 5.0%
Pancreatic cyst 4 4.0%
Cholangiocarcinoma 4 4.0%
Ampullary cancer or mass 2 2.0%
Intraductal papillary mucinous neoplasm 3 3.0%
Gastric cancer or mass 2 2.0%
Other mass or malignancy 3 3.0%
Other benign condition 2 2.0%

Total 101
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Table 3
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Pathologic or radiologic diagnoses for cases in which the treatment plan was changed after MDTB discussion.
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