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Abstract
Background: Lung cancer diagnosis, staging and treatment may be enhanced by multidisciplinary
participation and presentation in multidisciplinary meetings (MDM). We performed a systematic review
and meta-analysis to explore literature evidence of clinical impacts of MDM exposure.
Methods: A study protocol was registered (PROSPERO identifier CRD42021258069). Randomised
controlled trials and observational cohort studies including adults with nonsmall cell lung cancer and who
underwent MDM review, compared to no MDM, were included. MEDLINE, CENTRAL, Embase and
ClinicalTrials.gov were searched on 31 May 2021. Studies were screened and extracted by two reviewers.
Outcomes included time to diagnosis and treatment, histological confirmation, receipt of treatments,
clinical trial participation, survival and quality of life. Risk of bias was assessed using the ROBINS-I (Risk
of Bias in Non-randomised Studies – of Interventions) tool.
Results: 2947 citations were identified, and 20 studies were included. MDM presentation significantly
increased histological confirmation of diagnosis (OR 3.01, 95% CI 2.30–3.95; p<0.00001) and availability
of clinical staging (OR 2.55, 95% CI 1.43–4.56; p=0.002). MDM presentation significantly increased
likelihood of receipt of surgery (OR 2.01, 95% CI 1.29–3.12; p=0.002) and reduced the likelihood of
receiving no active treatment (OR 0.32, 95% CI 0.21–0.50; p=0.01). MDM presentation was protective of
both 1-year survival (OR 3.23, 95% CI 2.85–3.68; p<0.00001) and overall survival (hazard ratio 0.63,
95% CI 0.55–0.72; p<0.00001).
Discussion: MDM presentation was associated with increased likelihood of histological confirmation of
diagnosis, documentation of clinical staging and receipt of surgery. Overall and 1-year survival was better
in those presented to an MDM, although there was some clinical heterogeneity in participants and
interventions delivered. Further research is required to determine the optimal method of MDM
presentation, and address barriers to presentation.

Introduction
Lung cancer is a heterogeneous and complex cancer, in which diagnosis, staging and treatment
decision-making demands careful consideration of diverse patient, disease and management factors. The
rapid evolution of diagnostics and therapeutics and the complex need for multimodality therapies in
primary, neoadjuvant and adjuvant roles demands diverse expertise from a range of clinical craft groups to
achieve optimal decision-making [1]. The complexity of this evaluation has precipitated recommendations
that all patients presenting with lung cancer be evaluated in a multidisciplinary context [2–4].

Multidisciplinary discussion aims to increase the utilisation of evidence-based management, improve
treatment access and enhance coordination and communication between health professionals [5, 6]. Some
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of the benefits attributable to multidisciplinary meeting (MDM) presentation include increased accuracy
and completeness of diagnosis and staging [7–9], better adherence to therapeutic guidelines [8, 10],
increased [7, 11] and earlier provision of treatment [8], decreased length of hospital admission [12],
increased enrolment in clinical trials and increased referrals to palliative care [7, 13].

Multidisciplinary evaluation in lung cancer requires the coordinated and timely collaboration of a diverse
array of craft groups. This logistical demand has resulted in diverse approaches to multidisciplinary activity
with groups meeting weekly to monthly, in person and virtually, prior to and following diagnosis and or
treatment in single institutions and across hospital networks [14].

The use of MDM presentation has been explored in a range of retrospective and prospective studies
suggesting patient benefits in accuracy and completeness of clinical staging, increased enrolment in clinical
trials, variable effects on survival and impacts on management coordination and unwarranted variation [1].
The confirmation of benefit of MDM is critically important to the formulation of practice guidelines
around the need for MDM utilisation.

We performed a systematic review and meta-analysis of existing literature to explore the impacts of MDM
presentation on management and outcomes in the most common form of lung cancer, nonsmall cell lung
cancer (NSCLC). We sought to answer three questions: 1) what is the impact of MDM management on
management processes in NSCLC; 2) what impact does MDM presentation have on receipt of treatment;
and 3) what impact does MDM presentation have on survival in NSCLC?

Methods
Protocol and registration
A study protocol was developed and registered in the PROSPERO register of systematic reviews accessible
at www.crd.york.ac.uk/prospero/ (CRD42021258069).

Eligibility criteria
Inclusion criteria included all subjects with NSCLC diagnoses, in adults aged >18 years. All cancer stages
were included. We included randomised controlled trials and prospective or retrospective observational
cohort studies comparing patients who underwent lung cancer MDM (tumour board) discussion with
patients who had care not including MDM discussion. We excluded patients with small cell lung cancer
and other thoracic malignancies.

Information sources and search strategy
A search strategy was devised (supplementary table S1), and databases searched included MEDLINE;
Ovid SP from 1946 to date; Cochrane Central Register of Controlled Trials (CENTRAL), via the Cochrane
Register of Studies, all years to date; Embase Ovid SP 1974 to date; US National Institutes of Health
Ongoing Trials Register ClinicalTrials.gov; World Health Organization International Clinical Trials
Registry Platform (apps.who.int/trialsearch) and PsycInfo. Searches were conducted on 31 May 2021 and
updated to 2 January 2024.

Selection process
Citation title and abstracts were reviewed in Covidence (www.covidence.org/) independently by two
reviewers (A. Harrison and R. Stirling) using specified eligibility criteria and consensus confirmed by
study discussion. Studies selected for full-text review were reviewed independently by two reviewers
(A. Harrison and R. Stirling) and consensus achieved after discussion with a third reviewer (H. Barnes).

Data collection process
Data were extracted independently by each assessor (V. Lee and R. Stirling) using a standardised data
collection form on Covidence. Details regarding study identification, methods, patient population,
interventions and outcomes were collected and consensus between assessors achieved by comparing the
two forms and discussing any discrepancies.

Data items
Histological diagnosis was identified when studies reported histological confirmation of lung cancer or
histological categorisation of adenocarcinoma, squamous cell cancer, large cell cancer or histology not
otherwise specified. Clinical staging was confirmed by reporting of tumour, node, metastasis (TNM) stage
summary prior to treatment. Receipt of treatment was confirmed by reporting of receipt of surgery,
chemotherapy, radiotherapy or palliative care. Clinical trial participation was confirmed by reporting of
clinical trial enrolment. Survival was confirmed by survival fractions in MDM and non-MDM cohorts.
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Risk-of-bias assessment
Risk of bias was assessed using the ROBINS-I (Risk of Bias in Non-randomised Studies – of
Interventions) tool for nonrandomised studies of interventions [15]. Risk of bias was assessed by two
reviewers (V. Lee and J. Taverner) and discrepancies resolved with consensus review. This tool evaluates
risk in relevant domains including confounding, selection, deviation from intended interventions, missing
data, measurement of outcomes and selection of the reported result. Risk-of-bias assessment results are
displayed using the robvis visualisation tool [16].

Data synthesis and statistical analysis
Effect measures for dichotomous outcomes were assessed by reporting odds ratios for difference between
intervention (MDM exposed) and control groups, providing a ratio of the probability that a particular event
will or will not occur. Odds ratios were calculated using the Mantel–Haenszel method using random-
effects analysis modelling due to clinical study heterogeneity. Effect measures for continuous outcome
survival measures were reported as hazard ratio (HR) or odds ratio, providing a ratio of the survival
probability using an inverse variance model and random-effects modelling due to study heterogeneity. All
analyses were conducted using the Review Manager (RevMan version 5.3; The Nordic Cochrane Centre,
Copenhagen). Statistical heterogeneity was assessed using the Chi-squared and I2 tests. An I2 value
between 50% and 75% was regarded as substantial heterogeneity and an I2 value of ⩾75% as considerable
heterogeneity. Subgroup analyses were performed by study design, by participant type, and by intervention
type, to explore heterogeneity.

Results
Study selection
2998 articles were retrieved from the search of databases in addition to hand-searching of reference lists in
relevant articles. After removal of 229 duplicates, 2769 titles and abstracts were screened for inclusion and 99
citations selected for full-text review, of which 20 studies were selected for inclusion (figure 1) [5, 7, 17–33].

Study characteristics
The search strategy provided 20 studies for systematic review and 14 studies for meta-analysis (table 1)
[5, 7, 17–34]. Among the included studies were 18 retrospective cohort studies, one qualitative research
study and one mixed retrospective and prospective observational cohort study. International representation
included Australia, USA, Canada, Taiwan and Scotland. Nine were single-centre and 11 multicentre
studies. All studies included participants with NSCLC. RAY et al. [20] excluded those with an unknown
clinical stage; PECKHAM and MOTT-COLES [29] and STEVENS et al. [34] only included those with stage I or II
NSCLC; HUNG et al. [25] only included those with stage III NSCLC; FREEMAN et al. [18] only included
those with stage I–III NSCLC; and BYDDER et al. [23] and FORREST et al. [24] only included those with
inoperable stage III or IV NSCLC. TAMBURINI et al. [32] only included those who underwent surgery with
curative intent; and PAN et al. [28] and WANG et al. [31] only included those who received treatment.

Risk of bias in studies
Risk-of-bias assessment results are displayed using the robvis visualisation tool [16]. The risk of bias was
adjudged as moderate for seven studies and serious for 13 studies with the main causes of risk of bias
being bias due to confounding, bias due to selection of participants and bias due to missing data (figure 2).

Results of individual studies and syntheses
Management timeliness
Three studies reported data reflecting management timeliness. BOXER et al. [7] reported that patients in the
non-MDM group had a slightly longer mean time from diagnosis to surgery, but had shorter mean time to
curative radiotherapy, palliative chemotherapy and palliative care referral, although the difference was only
statistically significant for those who received chemotherapy with palliative intent. FREEMAN et al. [8] reported
a significantly reduced time from diagnosis to treatment for the MDM-presented group compared to the
non-MDM-presented group (19±8 versus 32±11 days, p<0.0001). BJEGOVICH-WEIDMAN et al. [22] reported on
the establishment of an MDM evaluation process reporting a reduction in the time from diagnosis to initiation
of treatment falling from a mean of 24 days to a mean of 18 days following MDM inception. There were
insufficient data detail to consistently confirm improvement in diagnosis to treatment timeliness for various
treatment modalities. There were no available data to report timeliness interval from referral to diagnosis.

Histological confirmation of diagnosis
Four studies reporting on 13 315 subjects evaluated effects of MDM on histological confirmation of
diagnosis, patients finding an increased odds of histological confirmation (OR 3.01, 95% CI 2.30–3.95,
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p<0.00001; 13 400 participants) with considerable statistical heterogeneity (Chi-squared=10.08, p=0.02,
I2=70%) (figure 3a; supplementary analyses, supplement 1) [5, 7, 27, 33].

Clinical staging
Five studies were available in 32 190 subjects evaluating likelihood of documentation of clinical stage [5,
7, 18–20]. There was an increase in availability of clinical staging for those who were discussed at MDM
(OR 2.55, 95% CI 1.43–4.56; p=0.002), with substantial statistical heterogeneity (Chi-squared=244.23,
p<0.00001, I2=98%) (figure 3b; supplementary analyses, supplement 2).

Receipt of evidence-based treatment
Receipt of surgery was evaluated in seven studies involving 25 779 subjects [5, 7, 21, 27, 29–31]. There
was a significantly increased likelihood for MDM managed patients to undergo surgery (OR 2.01, 95% CI
1.29–3.12; p=0.002), with substantial statistical heterogeneity (Chi-squared=201, p<0.00001, I2=97%)
(figure 4a). Eight studies in 38 720 subjects found no significant impact of MDM on receipt of radiotherapy
(OR 1.35, 95% CI 0.85–2.17; p=0.21), with substantial statistical heterogeneity (Chi-squared=399.08,
p<0.00001, I2=98%) (figure 4b) [5, 7, 21, 23, 24, 29–31]. Seven studies on 38 637 subjects found no
significant impact of MDM on receipt of chemotherapy (OR 1.67, 0.98–2.83; p=0.06), with substantial
statistical heterogeneity (Chi-squared=423.47, p<0.00001, I2=99%) (figure 4c) [5, 7, 21, 23, 24, 30, 31].
Six studies in 25 408 subjects found no significant impact on palliative care evaluation by MDM (0.93,
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FIGURE 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram summarising
search results and study selection. MDM: multidisciplinary meeting. #: some studies were removed for a number
of reasons.
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TABLE 1 Results of studies included in the meta-analysis

First author, year
[ref.]

Setting Study design Patient group MDM exposure (in detail) Comparator Outcomes

FORREST, 2005 [24] 1997 and
2001

Glasgow, UK

Retrospective/
prospective
cohort study

MDM group n=126; non-MDM group
n=117

Consecutive presentations of
inoperable stage III–IV NSCLC

Implementation of MDM (two
respiratory physicians, two surgeons,

a medical oncologist, a clinical
oncologist, a palliative care physician,

a radiologist and a specialist
respiratory nurse)

Prior to
implementation of

MDM in 1998

From 1997 to 2001, receipt of
chemotherapy increased from 7% to 23%
(p<0.001) and median survival increased
from 3.2 months to 6.6 months (p<0.001)

STEVENS, 2008 [34] 2004–2006
Auckland,

New Zealand

Retrospective
cohort study

MDM group n=81; non-MDM group
n=59

Consecutive presentations of stage
I–II NSCLC

Presented to MDM (several medical
specialist groups)

Not presented to MDM MDM discussion was associated with
increased likelihood of curative

management (p<0.001)

BYDDER, 2009 [23] 2006–2008
Nedlands,
Western
Australia

Retrospective
cohort study

MDM group n=81; non-MDM group
n=17

Consecutive presentations of
inoperable stage III or IV NSCLC

captured from an Australian tertiary
hospital cancer registry database

Presented to MDM (respiratory
physicians, cardiothoracic surgeons,
medical oncologists, a radiation

oncologist, a palliative care physician,
a radiologist, a pathologist, a nuclear
physician, a specialist lung cancer
nurse as well as doctors receiving

specialist training)

Not presented to MDM Those discussed at MDM had better
survival than those not discussed

Mean survival 280 days versus 205 days
(log-rank p=0.048)

BJEGOVICH-WEIDMAN,
2010 [22]

2007–2009
Wisconsin,

USA

Retrospective
cohort study

Consecutive presentations of SCLC
and NSCLC (patients from Aurora
Medical Center– Sheboygan, a
community hospital serving a
predominantly rural county

population)

Implementation of MDC (a thoracic
surgeon, radiation and medical
oncologists and a cancer care

coordinator)

Prior to
implementation

of MDC

MDC implementation resulted in reduced
mean time from diagnosis to initiation of

treatment (18 days from 24 days)
All patients were treated with definitive

minimally invasive surgery
Tertiary hospital thoracic surgical referrals

increased by 75%
BOXER, 2011 [7] 2005–2008

South West
Sydney,
Australia

Retrospective
cohort study

MDM group n=504; non-MDM group
n=484

Consecutive presentations of SCLC,
NSCLC and radiologically confirmed

primary lung cancer with no
pathological confirmation (captured

from the South West Sydney
Clinical Cancer Registry)

Presented to MDM (radiation and
medical oncologists, respiratory

physicians, a cardiothoracic surgeon,
radiologist, nuclear medicine
physician, lung cancer care

coordinator and trainee specialists)

Not presented to MDM
during the same

period

Treatment receipt for MDM patients versus
non-MDM patients was 12% versus 13% for

surgery (p>0.05); 66% versus 33% for
radiotherapy (p<0.001); 46% versus 29%
for chemotherapy (p<0.001); and 66%
versus 53% for palliative care (p<0.001)

MDM discussion did not influence survival

MITCHELL, 2013 [33] 2003–2008
Victoria,
Australia

Retrospective
cohort study

MDM group n=234; non-MDM group
n=607

Consecutive presentations of SCLC,
NSCLC and clinically diagnosed

lung cancer (from 1 January to 30
June 2003 and identified by
Victorian Cancer Registry)

Presented to MDM Not presented to MDM Patients discussed at MDM were more
likely to receive active treatment (81.6%
versus 70.5%, p=0.004), and had improved
survival (10.8 versus 5.5 months, p<0.001)

Continued
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TABLE 1 Continued

First author, year
[ref.]

Setting Study design Patient group MDM exposure (in detail) Comparator Outcomes

KEATING, 2013 [26] 2001–2005
USA

Retrospective
cohort study

Consecutive presentations of SCLC
and NSCLC (captured from

Department of Veterans Affairs
Central Cancer Registry)

Presented to MDM (surgeons, medical
oncologists, radiation oncologists,
pathologists, social workers and

palliative care specialists)

Patients at a facility
with no MDM

Patients presented to hospitals with MDMs
were less likely to receive radiotherapy for
unresected stage I–II NSCLC (63.8% versus
66.5%, p=0.04), and more likely to receive
chemoradiotherapy for unresected stage
IIIA NSCLC (35.6% versus 23.9%, p=0.02),

and more likely to receive
chemoradiotherapy for limited stage SCLC

(62.9% versus 28.4%, p<0.001)
There were no survival differences

WANG, 2014 [31] 2005–2007
Taiwan

Retrospective
cohort study

MDM group n=2736; non-MDM
group n=20 081 (before PS), MDM
group n=2724; non-MDM group

n=5448 (after PS)
Consecutive presentations of SCLC

and NSCLC

Presented to MDT (clinical physicians,
nursing staff, a psychological

consultant, a social worker and a
case manager)

Not specified (MDT
nonparticipants,
conventional
treatments)

MDM participation was associated with an
11% lower likelihood of visit to an ED (OR

0.89, 95% CI 0.80–0.98)

FREEMAN, 2015 [18] 2008–2013
Charlotte,
NC, USA

Retrospective
cohort study

MDM group n=6627; non-MDM
group n=6627

Consecutive presentations of stage
I–III NSCLC

Presented to MDM (medical and
radiation oncology and thoracic

surgery)

No access to MDM Prospective MDM presentation improved
adherence to national guidelines

(p<0.0001) for staging and treatment
(p<0.0001), timeliness of care (p<0.0001)

and reduction in costs (p<0.0001)
PAN, 2015 [28] 2005–2011

Taiwan
Retrospective
cohort study

MDM group n=4632; non-MDM
group n=27 937

Consecutive presentations of NSCLC
(patients who received treatment
within the first year after diagnosis
were captured from the 2005–2010
Taiwan Cancer Registry using ICD

codes)

Presented to MDM Not specified (MDM
nonparticipants)

The adjusted HR of death of MDM
participants with stage III and IV NSCLC
was significantly lower than that of MDM
nonparticipants (adjusted HR 0.87, 95% CI

0.84–0.90)

ROGERS, 2017 [30] 2009–2012
South West
Victoria,
Australia

Retrospective
cohort study

Lung cancer MDM group n=386;
non-MDM group n=207

Consecutive presentations of SCLC
and NSCLC (from Barwon Health

MDM programme)

Presentation to MDM (treating
physicians including at least one

surgeon, medical oncologist, radiation
oncologist, pathologist, radiologist
and respiratory physician, as well as
allied health and supportive care

staff)

Treatment plan not
discussed at MDM

MDM presented patients had an adjusted
reduction in mortality (HR 0.62, 95% CI

0.50–0.76, p<0.01)

BILFINGER, 2018 [21] 2002–2016
New York,

USA

Retrospective
cohort study

MDM group n=1956; non-MDM
group n=2315

Consecutive presentations of SCLC
and NSCLC (abstracted from the
Stony Brook University Hospital

cancer registry)

Presented to MDM (thoracic surgery,
interventional pulmonology, medical
oncology, radiation oncology and two
dedicated nurse practitioners as the

core group)

Serial treatment care
model (patient and
responsibility of care
passed on to different

specialists/
subspecialists)

5-year survival rates in
propensity-matched sample were greater
among MDM patients versus traditional
care (33.6% versus 23.0%; p<0.001)

Adjusting for potential confounders in the
multivariable propensity-matched

analyses, the MDM 5-year survival benefit
was sustained (HR 0.65, 0.54–0.77)

Continued
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TABLE 1 Continued

First author, year
[ref.]

Setting Study design Patient group MDM exposure (in detail) Comparator Outcomes

TAMBURINI, 2018
[32]

2008–2015
Ferrara, Italy

Retrospective
cohort study

MTB group n=246; non-MTB group
n=186 (before PS), MDT group

n=170; non-MDT group n=170 (after
PS)

Consecutive presentations of
patients who underwent surgery
with curative intent for NSCLC

Discussion at weekly MTB with or
without the patient present (MTB

meeting attendees include surgeons,
pulmonary oncologists, radiation
oncologists, radiologists, nuclear

medicine specialists, pulmonologists,
pathologists, lung cancer care
coordinators and trainees)

Treated prior to the
conference’s

implementation of the
MTB (before 2012)

Patients discussed at MTB had better
complete staging evaluation, early TNM
stages and 1-year survival rate when
compared with those who were not

discussed at the MTB

STONE, 2018 [19] 2006–2012
Sydney,
Australia

Retrospective
cohort study

MDT group n=295; non-MDT group
n=902

Consecutive presentations of SCLC
and NSCLC (captured from local

institutional clinical cancer registry,
diagnosed or receiving at least one
treatment for lung cancer at the St
Vincent’s Hospital, Sydney campus)

Presentation to MDT (1-h weekly
meetings chaired by a respiratory

physician and attended by staff from
a full range of medical

subspecialities, nursing and allied
health; patients may be presented at
various points in the course of their

care)

Not presented to MDT Stage-specific survival was greater in the
MDT group at 1, 2 and 5 years for all
stages except stage IIIB at 1-year

post-diagnosis
Adjusted survival analysis for the entire
cohort showed improved survival at

5 years for the MDT group (HR 0.7, 0.58–
0.85; p<0.001)

PECKHAM, 2018 [29] 2013–2015
California,

USA

Retrospective
cohort study

MDM group n=48; non-MDM group
n=35

Consecutive presentations of stage
I–II NSCLC

Presentation to MDM (weekly
meetings, coordinated and presented
by the oncology nurse navigator)

Prior to
implementation of

MDM (specialists could
assume care of

patient at any point,
no standardised use
of guidelines, varied

patient care)

After implementation, diagnosis of
early-stage NSCLC and the use of

diagnostic workups (pulmonologist, PFTs,
PET-CT scan) increased

Post implementation, a 37% increase was
noted in the diagnosis of early-stage

NSCLC

HUNG, 2020 [25] 2013–2018
Taipei,
Taiwan

Retrospective
cohort study

MDM group n=242; non-MDM group
n=273

Consecutive presentations of stage
III NSCLC (from chart and computer
record of Taipei Veterans General

Hospital)

Presentation to MDM Discussions on a
case-by-case basis

The median survival of patients who were
treated after MDM discussion was

41.2 months and that of patients treated
without MDM discussion was 25.7 months

(p=0.018)

NEMESURE, 2020 [27] 2006–2015
New York,

USA

Retrospective
cohort study

MDM group n=1179; non-MDM
group n=865

Consecutive presentations of SCLC
and NSCLC

Presentation to MDM Serial treatment care
model (patient and
responsibility of care
passed on to different

specialists/
subspecialists)

A higher proportion of patients in the MDT
remained disease-free at 1 year compared
to standard care (80.0% versus 62.3%,

p<0.01)
Adjusted survival rates were significantly
lower among LCEC participants (OR 0.68,
95% CI 0.51–0.90 at 1 year; OR 0.50, 95%

CI 0.36–0.70 at 3-years)
Recurrence was lower at 3 years in the
MDM group (OR 0.51, 95% CI 0.32–0.79)

Continued
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TABLE 1 Continued

First author, year
[ref.]

Setting Study design Patient group MDM exposure (in detail) Comparator Outcomes

LINFORD, 2020 [17] 2016–2017
Ontario,
Canada

Qualitative
research study

MDC group n=6; non-MDC group
n=6

Consecutive presentations of SCLC
and NSCLC

Presentation to MDM Diagnosed via LDAP
and managed by a
respirologist in the

LDAP either 3 months
before or after MDC
implementation, but
external to MDC

model

Patients in the MDC frequently reported
convenience and a positive effect of family

presence at appointments
Physicians reported that MDC improved
communication and collegiality, clinic

efficiency, patient outcomes and
satisfaction and consistency of
information provided to patients

RAY, 2021 [20] 2011–2017
Memphis,
TN, USA

Retrospective
cohort study

eMTOC group n=864; non-eMTOC
metropolitan group n=3464;

non-eMTOC regional group n=1931
Consecutive presentations of NSCLC

Presentation to MDM Conventional referral
processes (no other

information)

eMTOC had the highest rates of stages I–
IIIB (63 versus 40 versus 50),

stage-preferred treatment (66 versus 57
versus 48), guideline-concordant treatment

(78 versus 70 versus 63), and lowest
percentage of nontreatment (6 versus 21

versus 28) (p<0.001)
Compared with eMTOC, HR for death was
higher in metropolitan (1.5, 95% CI 1.4–
1.7) and regional (1.7, 95% CI 1.5–1.9)
non-MTOC; hazards were higher in

regional non-MTOC versus metropolitan
(1.1, 95% CI 1.0–1.2) (p<0.05 after

adjustment)
LIN, 2022 [5] 2011–2020

Victoria,
Australia

Retrospective
cohort study

MDM group n=5900; non-MDM
group n=3728

Consecutive presentations of SCLC
and NSCLC within VLCR

Presentation to MDM Not specified (MDM:
formal meeting

process with MDT
participation)

Patients were less likely to be discussed at
MDM if aged ⩾80 years (OR 0.73, p<0.001),
ECOG 4 (OR 0.23, p<0.001), clinical stage IV

(OR 0.34, p<0.001) or referred from
regional (OR 0.52, p<0.001) or private

hospital (OR 0.18, p<0.001)
Fewer non-MDM group participants

received surgery (22.1% versus 31.2%),
radiotherapy (34.2% versus 44.4%) and
chemotherapy (44.7% versus 49.0%)
MDM-presented patients had better

median survival (1.70 versus 0.75 years,
p<0.001) and lower adjusted mortality risk

(HR 0.75; 95% CI 0.71–0.80, p<0.001)

MDM: multidisciplinary meeting; NSCLC: nonsmall cell lung cancer; SCLC: small cell lung cancer; MDC: multidisciplinary clinic; PS: propensity score matching; MDT: multidisciplinary team;
ED: emergency department; ICD: International Classification of Diseases; HR: hazard ratio; MTB: multidisciplinary tumour board; TNM: tumour, node, metastasis; PFT: pulmonary function test;
PET: positron emission tomography; CT: computed tomography; LCEC: Lung Cancer Evaluation Center; LDAP: Lung Diagnostic Assessment Program; eMTOC: enhanced multidisciplinary thoracic
oncology conference; VLCR: Victorian Lung Cancer Registry; ECOG: Eastern Oncology Conference Group performance status.
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95% CI 0.47–1.84; p=0.85), with substantial statistical heterogeneity (Chi-squared=283.62, p<0.00001,
I2=98%) (figure 4d) [5, 7, 18, 19, 23, 24] (supplementary analyses, supplement 3). MDM evaluation was
associated with a significant reduction in receiving no active treatment (OR 0.32, 95% CI 0.21–0.50;
p=0.01), with low statistical heterogeneity (Chi-squared=22.44, p=0.0002, I2=85%), reported in four
studies including 8057 subjects (figure 4e) [20, 23, 24, 30].
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FIGURE 2 Risk-of-bias assessment.
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Clinical trial enrolment
Two studies evaluated impacts of MDM in clinical research participation, finding no significant impact
(OR 2.11, 95% CI% 0.91–4.89; p=0.08), with high statistical heterogeneity (Chi-squared=26.59,
p<0.00001, I2=96%) (figure 3c; supplementary analyses, supplement 4) [5, 18].
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Lin, 2022

Mitchell, 2013
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337.26

FIGURE 3 Forest plot of clinical management outcomes associated with multidisciplinary meeting (MDM) presentation: a) tissue confirmation of
diagnosis; b) clinical staging; c) clinical trial enrolment. M–H: Mantel–Haenszel.
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FIGURE 4 Forest plot of receipt of treatment outcomes associated with multidisciplinary meeting (MDM) presentation: a) surgery; b) radiotherapy;
c) chemotherapy; d) palliative care; e) no active treatment. M–H: Mantel–Haenszel.
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Survival
Presentation in an MDM was associated with better overall survival (using HR 0.63, 95% CI 0.55–0.72;
p<0.00001), reported from five studies including 50 246 participants (I2=85%) [5, 19, 20, 28, 30], although
a single-site study of 988 patients reported no significant effect (OR 1.0, 95% CI 0.86–1.17) [7] (figure 5).

Two studies reported increased odds of 1-year survival (OR 3.23, 95% CI 2.85–3.68; p<0.00001), with
minor statistical heterogeneity (Chi-squared=0.42, p=0.52, I2 0%) [21, 23].

Emergency department presentation
WANG et al. [31] reported a high emergency department burden provided by cancer patients, noting 0.9% of
emergency department presentations by cancer patients, with 7.7% of cancer survivors visiting the emergency
department, using some 1.4 emergency department services per year. Using a propensity score matching
approach evaluating 8172 consecutive, treated, lung cancer diagnoses reduced emergency department
presentation by 11% (OR 0.89, 95% CI 0.80–0.98; p<0.022) compared to those not seen in the MDM [31].

Quality of life
LINFORD et al. [17] performed a qualitative study, interviewing patients, caregivers and physicians,
exploring experiences of traditional models of care compared to multidisciplinary clinic (MDC) models.
Physician participants described improved communication (attributed to real-time face-to face discussions
with colleagues) and indicated that the MDC improved collegiality and collaborative relationships through
a better appreciation of each other’s roles and expertise. Patient participants reported enhanced convenience
and efficiency, noting that concurrent appointments increased the likelihood of supporting caregiver
attendance and noting a lower likelihood of being overwhelmed with information and greater consistency
in physician messaging.

BJEGOVICH-WEIDMAN et al. [22] reported on the development of a MDC model within a large integrated
nonprofit health system. Findings included a significant reduction of time from diagnosis to definitive
treatment, high patient satisfaction and increased patient retention within the clinic, a 28% increase in care
delivered to patients, and improved quality of care confirmed by reduction in duplicate testing and
concordance with national guidelines on work up and therapy.

STEVENS et al. [34] studied management of early stage I–II NSCLC, finding that 58% of subjects were
presented to an MDM, and that MDM subjects were more likely to receive curative-intent treatment and an
increased likelihood of discussion of early- than late-stage disease.
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FIGURE 4 Continued.
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HUNG et al. [25] reported MDT discussion for just 39.4% of stage III subjects, observing an increase in
median survival of 41.2 months for those discussed at MDT and 25.7 months for those not discussed, with
increased survival likelihood also seen in those with better performance status and undergoing surgery.

Discussion
Summary of findings
This systematic review and meta-analysis found that MDM presentation was associated with significant
increase in the likelihood of tissue confirmation of diagnosis, documentation of clinical staging, receipt of
surgery and a reduction in the likelihood of no active treatment, with nonsignificant trends to an increase in
likelihood of clinical trial participation and receipt of chemotherapy. Overall survival hazard was
significantly reduced for MDM-presented patients, with an increased odds ratio for 1-year survival.

Evidence-based treatment and survival
Previous studies of MDM function have suggested evidence of an increase in guideline-concordant
management and potential for reduction in unwarranted practice variation [5, 35]. Pooled evidence from this
study provides clear evidence of a survival benefit resulting from MDM presentation [5, 19–21, 23, 28, 30].

Organisational quality in MDM implementation
Healthcare quality assessment involves review of measures reflecting the structure, process and outcome of
healthcare activities [36]. Process and outcome measures, as here reported, are highly likely to be
dependent on the structural quality of the healthcare system, which describes the physical capacity, systems
and organisational characteristics of the healthcare facility where care occurs [37]. In included studies there
is variable reporting of structural quality, and assumptions of equivalence may be incorrect.

MDM patient evaluation is likely to be the optimum forum for management decision-making, although the
implementation of these decisions may not necessarily be assumed. Recent studies identified 28–37%
discordance between MDM decision-making and subsequent treatment implementation, with significantly
poorer timeliness and survival outcomes associated with delivery of MDM-discordant treatment [38, 39].
These findings may imply that the measurement of treatment implementation concordance may be a useful
measure and explanation for variation in process quality.

The timing of MDM presentation is not clearly reported among the included studies. ROGERS et al. [30]
reported 51% of patients being presented to an MDM prior to treatment, 9% receiving treatment prior to
MDM presentation, 5% not being presented to an MDM until 60 days post-diagnosis and 35% not presented
to an MDM. MDM presentation is likely to have impacts on management decision-making both prior to and
following definitive management, including assistance with adjuvant therapy decision-making post-resection.
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FIGURE 5 Survival estimates: a) overall survival; b) 1-year survival. HR: hazard ratio; IV: inverse variance; MDM: multidisciplinary meeting.
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Opportunities for improvement in MDM function
A recent review evaluated quality of care decisions made by multidisciplinary cancer team MDTs [40].
Factors impacting decisional quality included cancer management changes by individual physicians (2–
52%), failure to reach a decision at MDT discussion (27–52%), failure of implementation (1–16%), limited
engagement of nursing personnel, failure of consideration of patient preferences, time pressure, excessive
caseload, low attendance, poor teamwork and lack of leadership leading to lack of information and
deterioration of decision-making.

A 2009 survey of multidisciplinary team function within the UK National Health Service identified team
composition, infrastructure, meeting organisation and logistics, patient-centred clinical decision-making
and team governance as key domains of effective MDM function [41]. Despite this address to
organisational process, a 2020 audit of lung cancer MDT function provided 10 challenging stage III cases
with identical information to 11 different MDTs and identified substantial functional differences in
outcomes in terms of agreement in TNM staging and treatment recommendations [42]. Systematic review
of MDM quality-assessment tools reports variable coverage of the key domains of MDM function, finding
little evidence of engagement for quality improvement [43].

While MDM has been broadly shown to increase the delivery of desirable guideline-recommended
treatments to lung cancer patients, there are a number of other potential benefits, outside formal guidelines,
which are not well described in the literature. Such benefits may include increased management efficiency,
optimised patient–healthcare provider interactions, reduced consultation visits and duration, reduced
inappropriate treatment (such as substitution of stereotactic ablative radiotherapy for resection in marginal
operable cases), treatment plan optimisation, enhanced precision medicine outcomes, enhanced treatment
plan communication, improved quality of life, improvements in patient and provider perceived healthcare
value in addition to potential health economic benefits.

The benefits of MDM presentation are relatively well described in lung cancer (NSCLC and SCLC);
however, there is scope to utilise MDM function to provide similar benefit in other thoracic cancers
including thymoma, carcinoid tumours, neuroendocrine tumours and mesothelioma.

Study clinical heterogeneity
There was variation in included study participants reporting early stage I–II cohorts [34], locally advanced
stage III [25], all-stage patients and inoperable lung cancer [23, 24]. Study reports included single
institution reports [23, 29, 32], hospital networks [7, 20, 22, 27, 34], Veterans Affairs medical centres [26],
state-based cancer registries [5, 33] and large national population registries [28]. MDM exposure included
presentation to scheduled formal MDM [5, 7, 18–21, 23, 25, 26, 29, 30, 32, 33], and multidisciplinary
care programmes [22, 24, 27, 28, 31], although timing of MDM presentation was not routinely specified.
Study designs included evaluation before and after the implementation of multidisciplinary case meetings
[22, 29, 32], contemporaneous cohorts retrospectively identified as MDM presented or nonpresented
cohorts [5, 7, 17, 19, 21, 27], using landmark analysis [31] and propensity score matching of MDM
presented/nonpresented [31]. Heterogeneity between observational studies is expected. We therefore
planned to explore differences between studies through subgroup analyses by study design, by participants
or by intervention type, which did not fully explain heterogeneity.

Strengths and limitations
This is the first substantive meta-analysis of management, treatment and survival outcomes in large
populations of NSCLC patients treated in multiple national jurisdictions. While most studies described
similar approaches in participation, conduct and timing of MDM meetings, it is likely that there was a
degree of variation between process and outcomes of these meetings at participating centres, representing
potential unwarranted variation in the intervention. The timing of exposure to the MDM process is not
clearly reported and these factors may impact effective utilisation of neo-adjuvant and adjuvant therapies
and become increasingly important in the modern era of immunotherapy and targeted therapies in
early-stage disease [44].

Implications for practice, policy and future research
There remains a paucity of data available to describe MDM process, consensus strategies, evidence
utilisation and adherence and audit outcomes in the implementation of MDM practice [45]. The literature
evidence in multidisciplinary care function remains challenged by a wealth of observational study data and
a paucity of prospective randomised trial evidence. There remains a lack of clarity in definitions of
multidisciplinary care and process, and an absence of multidisciplinary care implementation strategies [46].
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Points for clinical practice

• MDM presentation is a relatively low-cost intervention that improves histological confirmation, clinical
staging, receipt of treatment and survival.

Questions for future research

• The determinants of MDM presentation are not well known.
• MDM presentation may have an important impact on cancer burden, improve equity and reduce unwarranted
clinical variation in care.

Conclusion
The literature provides extensive evidence of benefit of MDM presentation, and yet substantial rates of
nonpresentation exist with a lack of clarity of reasons for nonpresentation. Equity of access remains a
significant concern, with clear evidence that certain populations may be underpresented, including the
aged, those with stage IV disease, those living in nonmetropolitan centres and those treated in private
healthcare systems.
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