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Lung cancer is one of the most common cancers worldwide and the leading cause of cancer deaths
in both developed and developing countries [1]. About 80% of the lung cancer patients are diagnosed
with non-small cell lung cancer (NSCLC), and their 5-year survival rate is only 18% [1, 2]. Recent
medical advances have stimulated a huge increase in overall cancer survival, but this improvement
has not been ideal for lung cancer because most NSCLC has a relatively poor prognosis. Studies
have shown that early assessment of prognostic factors in NSCLC patients is of great significance in
determining and adjusting treatment plans, improving patient outcomes, and enhancing patient
quality of life [3]. In Canada, it is estimated that in 2024: 32,100 Canadians will be diagnosed with
lung and bronchus cancer. This represents 13% of all new cancer cases in 2024. 20,700 Canadians

will die from lung and bronchus cancer. This represents 23% of all cancer deaths in 2024 [4].

Targeted anticancer drugs block cancer cell growth by interfering with specific signaling pathways
vital to carcinogenesis and tumor growth rather than harming all rapidly dividing cells as in cytotoxic
chemotherapy. The Response Evaluation Criteria in Solid Tumor (RECIST) system has been used to
assess tumor response to therapy via changes in the size of target lesions as measured by calipers,
conventional anatomically based imaging modalities such as computed tomography (CT), and
magnetic resonance imaging (MRI), and other imaging methods. However, RECIST is sometimes
inaccurate in assessing the efficacy of targeted therapy drugs because of the poor correlation
between tumor size and treatment-induced tumor necrosis or shrinkage. This approach might also
result in delayed identification of response when the therapy does confer a reduction in tumor size.
Innovative molecular imaging techniques have rapidly gained importance in the dawning era of
targeted therapy as they can visualize, characterize, and quantify biological processes at the cellular,

subcellular, or even molecular level rather than at the anatomical level [5].

The prognostic value of DWI-related parameters has been explored in patients with multiple cancer
types who received targeted therapies, such as those with unresectable ICC receiving lenvatinib plus
PD1 antibody,[6] recurrent glioblastomas receiving anti-VEGF monotherapy, [7] colorectal liver
metastases receiving bevacizumab,[8] and NSCLC brain metastases treated with whole brain
radiotherapy and gefitinib.[9] In general, a higher baseline or post-treatment percentage change of

apparent diffusion coefficient {ADC) was associated with improved patient outcomes. [9-14] These



findings indicate that the pretreatment ADC value or post-treatment percentage change of ADC
could accurately reflect the therapeutic efficacy of tumor-targeted therapies and predict patient
survival. Therefore, the monitoring of ADC could potentially support the optimization of strategies in
anticancer treatment.[10] [f validated, DWI MRI could be integrated into routine oncology imaging
to offer a non-invasive, early indicator of immunotherapy effectiveness, reducing reliance on invasive
biopsies. This methodology outlines a structured approach to evaluating DWI MRI as a functional
imaging biomarker for lung cancer immunotherapy response assessment, leveraging non-invasive

imaging for precision oncology.

This study will be a prospective observational cohort study aimed at evaluating the efficacy of
Diffusion-Weighted Imaging (DWI) MRI as a functional imaging tocl for assessing treatment response

in advanced or metastatic lung cancer patients undergeing targeted immunotherapy.
Study Population

Inclusion_Criteria ¢ Patients diagnosed with advanced non-small cell lung cancer (NSCLC) or small
cell lung cancer (SCLC) eligible for targeted immunotherapy. * Patients with measurable lesions as
per RECIST 2.1 criteria. ¢ No prior systemic therapy within the past 3 months. « Ability to undergo
MRI scanning. Exclusion Criteria:  Patients with contraindications to MRI (e.g., pacemakers, metal
implants). = Patients with severe pulmonary disease limiting imaging quality. = Patients who have

undergone recent radiation therapy to target lesions.
Expected Outcomes & Significance

* Primary Qutcome: To determine whether DWI MRI can serve as a reliable imaging biomarker for

early treatment response assessment in lung cancer patients receiving targeted immunotherapy.

« Secondary Outcomes: Progression-Free Survival (PFS) and Overall Survival (OS). « Comparison
with Standard Imaging (CT) to evaluate the added value of DWI MRI. ¢ Correlation with

Immunotherapy Response Markers: PD-L1 expression, Tumor Mutation Burden (TMB).

= Clinical Impact: If vatidated, DWI| MRI could be integrated inte routine oncology imaging to offer a
non-invasive, early indicator of immunotherapy effectiveness, reducing reliance on invasive
biopsies. This methodology outlines a structured approach to evaluating DWI MRI as a functional
imaging biomarker for lung cancer immunotherapy response assessment, leveraging non-invasive

imaging for precision oncology.
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DWI MRI Lung Impact Statement

Problem Statement

Conventional CT-based imaging to monitor treatment response can be inaccurate when
assessing the efficacy of both targeted therapy and immunotherapy, which are increasingly used
to treat lung cancer. This inaccuracy may delay identification of a response and cause
misinterpretation of treatment effectiveness, adversely affecting oncologist decision-making and
patient management. In lung cancer, where prognosis is relatively poor, timely and accurate
response assessment is of critical importance.

Action Statement

Diffusion weighted magnetic resonance imaging (DWI) has been shown to increase capacity to
elucidate the positive effects of treatment in some brain and colorectal cancers. This study of 20
patients will determine whether it improves assessment of the therapeutic efficacy of targeted
therapy and immunotherapy, and/or improves prediction of patient survival in advanced or
metastatic non-small cell lung cancer patients.

Benefit/impact Stalement

The positive impact of a DWI-based method which improves assessment of treatment efficacy,
particularly as adoption of targeted therapy and immunotherapy continue to expand in oncology,
will be felt across the entire lung cancer research community. As DWI technology is widespread
and readily available, it has the potential for widespread adoption quickly. the positive impact will
be felt across the entire lung cancer community. Accelerated identification of effective treatment
regimens will aid oncologists in decision-making and patient management. For patients, it would
result in better outcomes by maximizing time spent on the most effective treatments. At the
institutional level, it will result in more efficient use of resources, with less time and money spent
on less effective treatments. On a global scale, improved prediction of treatment efficacy in lung
cancers will accelerate the development and clinical application of future anti-cancer treatments
for this disease.

Implicated Personnel with roles and responsibilities

Dr. Saly Zahra, radiologist — will perform radiological assessements

Dr. Mahmoud Abdelsalam, medical oncologist — patient referral, advisory role
Dr. Maged Salem, medical oncologist — patient referral

Dr. Pierre O’Brien, medical oncologist — patient referral

lan Chute, Oncology Research Manager — Administrative work

The Moncton Hospital, Horizon Health Network



Role of DWI MRI as functional imaging in assessment of
treatment response of Targeted treatment of NSCLC.

— Public Non-scientific Summary

Dr. Saly Zahra and Dr. Mahmoud Abdelsalam

For oncologists and their lung cancer patients, no knowledge is as important as whether their
treatment is working. The period between imaging assessments, when computed tomography (CT) scans
show whether tumours have shrunk or grown, can be agonizing for patients. Assessing treatment
response with imaging is imperfect and its accuracy has diminished when used to assess some of the latest,
and more effective treatments. Although CT scans can discern the size of tumours, they are very limited
in assessing their character. This means that although they can detect when tumours change in size, they
are not able to see what is happening on the inside.

The evolution of cancer treatment has resulted in medications which attack tumours with more
specificity than chemotherapy, such as targeted therapies and immunotherapy. The responses of patients
to these new treatments are more variable and may not reduce tumour size quickly but instead cause
internal changes to the tumour and sometimes even increase their size. Treatments may appear to be
ineffective when observed using standard CT scans when in fact, they are causing the tumour to break
down internally, or to enlarge as beneficial immune cells infiltrate the tumour. Immunotherapy can
sometimes result in “pseudoprogression” which does not represent real progression of the cancer. This
false assessment of treatment efficacy can mislead both the oncologist and the patient.

Diffusion- weighted magnetic resonance imaging (DWI) is an alternate imaging method that
provides additional information about the structure of tumours and not just their size. This allows
radiologists using DWI to look inside the tumour to see if it is being affected internally by the treatment,
which can happen before any reduction in size. The earlier oncologists have information about whether
the treatment is working, the more agility it provides for switching to another treatment regimen. DWI
has been tested in some brain and colorectal cancers and it was shown to improve prediction of treatment
efficacy and patient survival. For lung cancer patients with a poor prognosis, limiting time spent on an
ineffective treatment is crucial to allow time for finding a more effective option.

In this study, we will be performing DWI alongside CT scans in 20 lung cancer patients. The imaging
for each patient will be done before treatment and at 3, 6, 9 and 12 months after starting treatment. The
goal will be to determine whether the DWI results in better prediction of treatment effectiveness and
patient survival than CT alone. DWI may provide a better means of assessing the efficacy of more
advanced and specific targeted treatment regimens. As magnetic resonance imaging is widely available,
the benefits of this study with increased use of DWI could be quickly adopted by other institutions. If so,
it will accelerate research and development of new, more effective treatments for lung cancer, while also
providing oncologists and patients with greater confidence in their cancer care.
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RESEARCH SERVICES- BUDGET

Project Name: Role of DWI MRI as functional imaging in assessment of treatment response of Targeted
treatment of NSCLC

Principal Investigator: Dr. Mahmoud Abdelsalam and Dr. Saly Zahra

Institutional Fees

Budget ltem Fee
1. REB Fees:
Initial Review $ 2,500

2. Human Research Protection Program (HRPP) Fee:

Per study $ 1,000

Qutsourced Services Fees/ Salaries

Budget ltem Fees Comment

5 MRIs per patient

MRI $20,000 (Baseline, 3, 6, 9, 12
Months) 100 total
Radiologist Time for MRlIs
MRI Reading $10,000 and CT scans (200 imaging
reviews in total)
Administrative Cost (Protocol Writing, $2.000 Clinical research staff time
Data entry/analysis, Report Writing) (Research assistant)
TOTAL $35, 500 *Estimated for 20 patients
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