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Lung cancer continues to be the largest cause of cancer-related mortality among men and women globally, accounting for
around 27% of all cancer-related deaths. Recent advances in lung cancer medicines, particularly for non-small-cell lung
cancer (NSCLC), have increased the need for multidisciplinary disease care, thereby enhancing patient outcomes and
quality of life. Different studies in the European community have evaluated the impact of multidisciplinary care on
outcomes for lung cancer patients, including its impact on survival, adherence to guideline treatment, utilization of all
treatment modalities, timeliness of treatment, patient satisfaction, quality of life, and referral to palliative care.
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| 1. Introduction

Lung cancer remains the leading cause of cancer-related mortality among men and women worldwide, accounting for
approximately 27% of all cancer-related deaths. The recent advancements in therapies for lung cancer, especially for non-
small-cell lung cancer (NSCLC), have created a greater demand for multidisciplinary management of this disease,
improving outcomes and quality of life. Different treatment options have been described, including surgery, radiation
therapy, systemic therapy (chemotherapy, targeted therapies, or immunotherapy), or a combination of two or three
modalities may be used. When needed, a palliative approach to treatment may be appropriate for patients with advanced
disease, significant comorbidities, or poor performance status. Due to these multiple treatment options available, different
specialists need efficient collaboration to develop a more specific patient-centred management plan. One of the ten goals
regarding multidisciplinary cancer management outlined in the Quality Cancer Care Statement by the American Society of
Clinical Oncology (ASCO)—the European Society for Medical Oncology (ESMO) states that the “Optimal treatment of
cancer should be provided by a team that includes, where appropriate, multidisciplinary medical expertise composed of
medical oncologists, surgical oncologists, radiation oncologists, palliative care experts, as well as oncology nurses and
social workers. Patients should also have access to counselling for their psychological, nutritional, and other needs.” &I,

In July 2007, at the Lisbon roundtable held during the Europe meeting, under the Portuguese Presidency, one of the
conclusions stated was that a multidisciplinary team approach to lung cancer care is required for European lung cancer
centres (4,

Another similar statement was recommended by the American Thoracic Society (ATS) and the European Respiratory
Society (ERS), which says that all centres offering thoracic oncology services should have multidisciplinary clinics and a
thoracic oncology multidisciplinary meeting 1.

| 2. Interdisciplinary Service

An active multidisciplinary lung cancer service is an essential aspect of multidisciplinary lung cancer care, with particular
attention to patient-focused care and an attempt to improve the patient journey through collaboration, communication, and
streamlining of diagnostics and treatment [4. In order to have an efficient multidisciplinary lung cancer service, interested
physicians should be achieved amongst members of the hospital or community healthcare team with relevant expertise.
The interdisciplinary tumour board members must attend meetings frequently to identify lung cancer patients that could
benefit from multidisciplinary evaluation and management . Inappropriate work scheduling and time management can
compromise physicians’ attendance at multidisciplinary meetings. They can impact the quality of multidisciplinary
discussions, and this can happen, for example, through daily clinical ward duties.



For this reason, all members should have dedicated time for multidisciplinary meetings. All other activities should be
planned appropriately, including additional time to cover administrative duties that may arise from tumour boards S, To
ensure tumour board efficiency, a competent multidisciplinary meeting lead physician who is an established clinician in the
hospital from any speciality among those in the team must be defined. The team leader must obtain opinions from
different specialists to assess the meeting’s overall quality and to provide documentation of adequate management plans
[BIEII0] The leader and the members should work closely to optimise patient management and avoid service disruption.
Limits to an efficient multidisciplinary meeting can be poor leadership, insufficient teamwork, and time pressure 221 |n
order to solve this issue, thoracic oncology training in Europe to ensure competent candidates was introduced by the
European Respiratory Society as HERMES (Harmonising Education in Respiratory Medicine for European Specialists)
European Curriculum recommendations. This program shall train efficient thoracic oncology leads enrolled in any
speciality 131141 Generally, communication has a crucial role in the smooth running of the entire work, either for the
relationship between tumour board members and between clinicians and the patient, the family, and the caregivers, and
specific communications skills training is required to explain clearly the different steps of the treatment journey 31,
Consultation and a final agreement with all tumour board members are advised before a treatment plan, considering the
complex and increasing rate of multimodality therapy. The quality of the discussion in the multidisciplinary team may be
influenced by several factors, such as poor leadership and lack of time and information technology (IT) support, which
may be essential, especially in many cases. In the last two years, due to the recent coronavirus disease 2019 (COVID-19)
pandemic, multidisciplinary meetings have become gradually virtual to avoid direct contact between multiple clinicians to
contain the spread of contagion. For this reason, virtual multidisciplinary team meetings became the standard of care to
review patient cases at a safe distance. In this view, a lack of resources about information technology may slow the
tumour board meeting due to an incorrect projection of the exams and pathology results on the screen 18],

For this latter, ESMO has published new guidelines and recommendations on managing and treating lung cancer patients
in the era of COVID-19 117,

| 3. Multidisciplinary Meeting Roles and Responsibilities

Multidisciplinary meetings include clinicians and other health professionals. Clinicians involved in lung cancer
multidisciplinary meetings should include a thoracic surgeon, radiation oncologist, medical oncologist, respiratory
physician, pathologist, nuclear medicine physician, radiologist, and palliative care physician [EI18191201  Other tumour
board members could include interventional pulmonologists, clinical nurse specialists, MDM coordinators, psychologists,
clinical trials coordinators, nutritionists, physical and occupational therapists, trainees and medical students. Every
meeting member should attend on schedule most of the meetings. At least one team member should know the patient
case and be present for the discussion and decision-making process.

Moreover, to ensure diversity of opinions and optimal decisions, at least a minimum of one attending member from each
speciality is necessary. In case of attendance is not possible, arrangements should be made to ensure that all decisions
are made considering all required specialities. Additionally, late multidisciplinary meeting case additions should be avoided
unless clinically urgent. This can provide insufficient time to prepare these cases 1929 The frequency of multidisciplinary
meetings varies between institutions. At least one multidisciplinary meeting takes place weekly in high-volume centres,
unlike small institutions where MDM may not be hosted regularly due to a small number of specialists, especially for rare
tumours such as mesothelioma or sarcomas. An irregular frequency of multidisciplinary meetings is associated with more
comprehensive time management for definitive treatment. The frequency of tumour boards is essential, especially for
rapidly progressive neoplasms such as small-cell lung cancer. There should be a rapid referral to the oncologists for
immediate treatment and management without waiting for a multidisciplinary meeting. In this group of patients, the
specialists must make a quick decision in the best interest because the risk of missing the right time to be treated is higher
than waiting for a potential multidisciplinary meeting 2229 Administrative support by the MDM coordinator plays an
essential role in a functional and efficient multidisciplinary meeting. (Figure 1).
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Figure 1. All the specialists contribute to the interdisciplinary management of lung cancer.

| 4. Impact on Survival

In the European community, the influence of multidisciplinary care on lung cancer survival has been recorded in very few
single-centre retrospective studies. Price et al. (2002) and Forrest et al. (2005) [21[22] were the first groups from Scotland
and the United Kingdom to publish studies nearly twenty years ago. Price et al. published a retrospective analysis of 542
NSCLC patients aged 70 and older. A total of 262 were treated without a multidisciplinary meeting, while 280 were
addressed prior to a specific treatment at a multidisciplinary meeting (MDM). The MDMs included three specialized
respiratory oncologists three times every week. In this study, they demonstrated a statistically significant improvement in
1-year survival from 18.3 percent to 23.5 percent (p = 0.049) of elderly NSCLC patients over the age of 70 referred for
radiotherapy following the establishment of an MDM, as well as an increase in the rate of curative radiotherapy and a
decrease in the rate of palliative thoracic radiotherapy 23!,

In contrast, Forrest et al. conducted a retrospective research at a single institution with 243 inoperable NSCLC (stage
1I/IV) patients, of which 156 were addressed before to a specific treatment in an MDM and 167 were treated without an
MDM. At a single tertiary hospital, the MDMs have included two respiratory physicians, two surgeons, a medical
oncologist, a clinical oncologist, a palliative care physician, a radiologist, and a lung cancer nurse. In this study, this group
found a statistically significant improvement in the median survival of MDM patients who received increasing rates of
active treatment and chemotherapy, but not radiotherapy with curative or palliative purpose 4. In a more recent
retrospective cohort analysis from an Italian group, Tamburini et al. reported a comparable outcome based on 477 NSCLC
patients treated with surgery between January 2008 and December 2015, of whom 231 were MDM patients and 246 were
seen prior to the establishment of the MDM. A surgeon, medical oncologist, radiation oncologist, nuclear medicine
physician, pathologist, radiologist, and lung cancer coordinator attended the MDM'’s weekly lung cancer meeting [22.



Tamburini et al. observed a statistically significant improvement in survival after one year for patients with early-stage
NSCLC who underwent lung resection, 92 percent in the MDM group against 82 percent in the pre-MDM group 221,

In contrast, Murray et al. (United Kingdom) published in 2003 a randomized controlled trial in which there was no
difference in survival between patients assigned to the two arms, either overall or among those getting curative treatment
(241 From October 1998 to January 2001, 88 patients with probable lung cancer were evaluated in this study, 45 in the
central MDM arm and 43 in the traditional arm. A thoracic surgeon, respiratory physicians, medical oncologists, clinical
oncologists, palliative care physicians, and a study coordinator were present at MDMs. In addition, there was a trend
toward more curative treatment in the MDM arm. The non-cancer diagnosis of about 30% of patients in this trial and the
small sample size are crucial limitations that must be acknowledged 24, According to the stage of cancer, Forrest et al.
and Tamburini et al. have studied the impact of multidisciplinary care.

In addition, the same studies have assessed the impact of a given stage on a cohort of patients at all phases. The
majority of MDM patients arrived with stage Il disease, whereas the majority of non-MDM patients presented with stage
IV disease. Forrest et al. showed a statistically significant improvement in the median survival of patients with inoperable
stage IlI/IV NSCLC following the formation of an MDM at a single centre, 6.6 months versus 3.2 months 2122 The
distribution of these two groups of patients with inoperable stage Ill and IV disease was comparable, but again, the
relatively small number of patients represents a limitation of this study. Neither patient performance status nor co-
morbidities were accounted for in this investigation. Considering these few studies, there is little evidence that
multidisciplinary meetings have a major impact on lung cancer survival. According to numerous studies, interdisciplinary
care significantly improves patients’ survival. However, these investigations are restricted by their retrospective
methodology, small sample size, and inability to account for confounding variables that influence the survival of this
patient population. Statistical analysis of potential imbalances in prognostic factors between the main two-arm groups has
revealed that the group receiving multidisciplinary care has a greater chance of survival.

| 5. Treatment Utilisation

The most crucial purpose of multidisciplinary meetings, the cooperation between different specialised professionals, is to
develop an appropriate management plan and determine the most specific treatment for every patient. Murray et al., in
their randomised trial, have reported that patients discussed in a multidisciplinary setting are more likely to receive
curative treatment, including all treatment modalities. Patients discussed in a multidisciplinary setting recorded twice as
likely to have chemotherapy, especially with palliative intent. In this small-size study, there was no significant difference in
the use of curative treatment 24, On the other hand, Forrest et al. stated that a statistically significant number of patients
not managed in a multidisciplinary setting were more likely to receive the best supportive care only 21 This difference
may reflect that the non-discussed patients generally have poor performance status with multiple comorbidities, are older,
and have more advanced diseases.

5.1. Surgery

Study to study, the effect of multidisciplinary meetings on surgical utilization differs. Davison et al. performed a modest
retrospective single-institution analysis on 62 patients selected between November 2000 and November 2001, 50 of
whom had undergone thoracotomy three years prior to the MDM. In this instance, biweekly interdisciplinary discussions
were held by teleconference between a regional centre and a metropolitan tertiary hospital. A thoracic surgeon, respiratory
physicians, medical oncologists, clinical oncologists, radiologists, and a lung cancer nurse coordinator were present at
MDMs 23], patients initially seen in a centre with a department of thoracic surgery experienced a 30% increase in surgery
rates after the establishment of a teleconferencing multidisciplinary meeting (MDM) between a regional and tertiary
referral centre, presumably because this provided a more direct referral pathway for patients and physicians 28, In their
retrospective observational analysis, Tamburini et al. observed an increase in the frequency of MDM patients receiving
mediastinal staging prior to surgery 22. Overall, individuals having access to thoracic surgery or an established referral
channel for thoracic surgeon evaluation who are discussed in a multidisciplinary context have a higher surgical use rate,
particularly for stage | and Il NSCLC.

5.2. Radiation Therapy

In their two retrospective analyses 223 price et al. and Forrest evaluated two categories of radiation-treated patients:
curative and palliative. The findings of these trials following multidisciplinary care varied. Forrest et al. 2 examined
inoperable NSCLC patients and found comparable rates of curative or palliative radiation therapy before and after
establishing an MDM. The sample size of patients, particularly those receiving curative radiation therapy, was however
modest. Price et al. discovered a significant increase in curative thoracic radiation therapy and a decrease in palliative



thoracic radiation therapy in older patients in a multidisciplinary environment 23] three years earlier. Recent advances in
radiation therapy and improved accuracy of radiation delivery have contributed to observed improvements in patient
survival over the past decade, making radiation therapy a cornerstone of contemporary lung cancer treatment alongside
surgery, chemotherapy, immunotherapy, and targeted therapies. These developments have led to the evolution of
radiation therapy into a treatment recommended by guidelines for early-stage and locally progressed lung cancer, but not
for small-cell lung cancer. Examples of this enhanced survival include the lowering rates of non-treatment in early-stage
lung cancer in population studies and the survival benefits observed in trials including immunotherapy after chemotherapy
and radiation therapy in locally advanced NSCLC.

In addition, although radiation therapy has traditionally been utilized for the palliation of advanced lung cancer, it is
increasingly being used as a locally ablative treatment for patients with oligometastatic iliness. As a result, therapeutic
options are getting increasingly complex, and multidisciplinary tumor meetings are assuming an increasingly vital role in
the selection of effective methods. With the development of new treatment options, multidisciplinary tumour boards have
become essential for selecting and customizing treatment methods, as well as addressing toxicity and survivability
concerns.

5.3. Targeted Therapies or Inmunotherapy

All the reported studies were published before targeted therapies or immunotherapy, so the role of these therapies inside
a multidisciplinary meeting was not assessed.

5.4. Guideline Treatment

Decisions regarding treating and managing lung cancer patients can be made with the help of different evidence-based
clinical practice guidelines, including ESMO and AIOM (251, The few European studies reported in this chapter showed
that despite their limitations, such as single institution, retrospective study design, small sample size, and potential referral
bias, involving patient case discussion in a multidisciplinary setting is associated with increased utilisation of evidence-
based treatment guidelines and greater adherence to guideline-based treatment.

5.5. Timeliness of Care

In their two retrospective studies 2123l Price et al. and Forrest evaluated two categories of radiation therapy patients:
curative and palliative. Different outcomes were observed in these trials following multidisciplinary care. Forrest et al. 24
examined inoperable NSCLC patients and found comparable rates of curative or palliative radiation therapy prior to and
after the establishment of an MDM. The sample size of patients, particularly those receiving curative radiation therapy,
was limited. Three years earlier, Price et al. (28] found a significant increase in the incidence of curative thoracic radiation
therapy and a decrease in the rate of palliative thoracic radiation therapy among older patients. In the past decade, the
recent advances in radiation therapy and the improved accuracy of radiation delivery have contributed to the observed
improvements in patient survival, making radiation therapy, along with surgery, chemotherapy, immunotherapy, and
targeted therapies, a cornerstone of modern lung cancer treatment. These advancements have contributed to the
evolution of radiation therapy into a treatment recommended by guidelines for early-stage and locally progressed lung
cancer, but not for small-cell lung cancer. Examples of this enhanced survival are the declining rates of non-treatment in
early-stage lung cancer in population studies and the survival benefits observed in trials including immunotherapy after
chemotherapy and radiation therapy in locally advanced NSCLC 24,

In addition, although radiation therapy has long been utilized for the palliation of advanced lung cancer, it increasingly has
a function as a locally ablative therapy for patients with oligometastatic illness. As a result, treatment options are
becoming increasingly complex, and multidisciplinary tumor conferences are playing an increasingly crucial role in
determining the most effective techniques. With the availability of novel treatment options, multidisciplinary tumor boards

have become essential for selecting and customizing treatment strategies, as well as controlling toxicity and survivability
difficulties (281129,

5.6. Palliative Care, Quality of Life, Patient Satisfaction

Smith et al. reported a qualitative assessment of 497 NSCLC patients visited in the palliative care clinic between January
2009 and January 2011. In a weekly MDM, respiratory physicians, thoracic oncologists, palliative care physicians, lung
cancer nurses, and clinical trials discussed their patients’ cases. Patients in this study recognized various benefits of
having palliative care services as part of multidisciplinary care, including increased service provision, quicker time for
referrals and access to cancer trials, lower transport expenses, and a seamless transition between services 9. They also



observed that collaborative teamwork improves the palliative patient’'s experience and is connected with possible cost

savings for the organization.
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