The roles of patient groups in fostering cancer research 
In April 2015, five metastatic lung cancer patients sat in a Washington DC bar and shared their longing for a cure. Of the 175 patients attending the LUNGevity Hope Summit, they were the only ones whose cancer was driven by ROS1 gene fusions (ROS1+ cancer). They all took the same experimental targeted therapy, and knew their cancer would eventually progress. After that, their only option was chemo.
About 30% of oncogenes driving non-small cell lung cancer (NSCLC) are currently eligible for targeted treatments.[endnoteRef:1] Targeted therapies can provide NSCLC patients harboring mutations in  EGFR, ALK, ROS1, NTRK or BRAF with months or even years of additional survival, with good quality of life. With additional targeted therapies lurking around the corner for RET, MET and KRAS driven NSCLC, we expect the fraction of manageable NSCLC types to reach almost 50%. These drugs offer no cure, however; the cancer inevitably develops resistance. ROS1+ cancer (~1% of NSCLC) is studied by just a handful of researchers. Many oncologists can’t keep current with the rapidly-evolving NSCLC treatment guidelines or clinical trial options. Most have never even met a ROS1+ patient.  [1:  Sequist LV and Neal JW. “Personalized, genotype-directed therapy for advanced non-small cell lung cancer.” UpToDate, Wolters Kluwer. 13-Sep-2019. Accessed at https://www.uptodate.com/contents/personalized-genotype-directed-therapy-for-advanced-non-small-cell-lung-cancer on 10-Nov-2019.] 

That day, these five patients decided to take action. They founded The ROS1ders.
Today, The ROS1ders is a thriving community centered around a private Facebook group of more than 500 patients and caregivers dealing with ROS1+ cancers in 36 countries--more patients than any published ROS1 cohort. They strive to better outcomes for all ROS1+ cancers by supporting patients and caregivers, increasing awareness and education, accelerating research, and improving access to effective diagnosis and treatment. They are recognized as experts in their own disease and valued as partners by researchers, clinicians, lung cancer nonprofits, and government agencies.[endnoteRef:2],[endnoteRef:3],[endnoteRef:4]  Below we highlight the achievements of the ROS1ders as well as the other oncogene-focused patient groups that have become active in partnered research in the past 4 years. [2:  Freeman-Daily, J. (03-May-2017) “ROS1+ Cancer Patients Partner to Increase Research.” Invited blog, Updates and Insights Blog, Center for Cancer Genomics, National Cancer Institute. Accessed at www.cancer.gov/about-nci/organization/ccg/blog/2017/ros1-patient-driven-research on 10-Nov-2019.]  [3:  Scheffler M (Sep-2019). “[The ROS1ders] definitely know more about the disease, about the genetics of ROS1, about the treatments of ROS1, than 99.5% of my colleagues in Germany.” Excerpt from panel discussion “How to deal with diversity early on: Personalised early clinical trials” at the 2019 annual meeting of European Society for Clinical Oncology, Barcelona, Spain.]  [4:  @JackWestMD. “Time to highlight that we are now in an era when pts w/rare cancers are increasingly likely to know more than docs, even very good ones, about their dzs. This  @ros1cancer page on Drugs to Treat ROS1+ NSCLC deserves its place at top of Google search: bit.ly/ROS1Rxs #LCSM.” 25-Apr-2018, 16:38.] 

Several oncogene-focused patient groups are now on Facebook.[endnoteRef:5] They share what they learn from expert clinicians and researchers as well as personal experiences. To promote trust and transparency, they emphasize citing reliable sources when sharing medical information. By consulting physician partners via email, they ensure the information they provide is accurate, even when the questions are beyond their experience. New members join because they want to survive (or help a loved one do so), and realize their best chance is to learn as much as possible about their disease--empowered, educated, and engaged patients of rare diseases have better outcomes.   [5:  Current patient groups partnering for research: The ROS1ders, “ROS1 Positive (ROS1+) Cancer” on Facebook, ros1cancer.com; EGFR Resisters, “EGFR Resisters Lung Cancer Patient Group” on Facebook, egfrcancer.org; ALK Positive, “ALK Positive” on Facebook, www.alkpositive.org; Exon 20 Group, “Exon 20 Support Group” on Facebook, exon20group.org.] 

Some patient groups also make information publicly available on websites and social media like Twitter. For instance, The ROS1ders website offers sourced treatment options, names of expert clinicians, clinical trials, research and advocacy news, and resources for patients and caregivers. The groups also provide research and clinical updates via webinars and video interviews with partners.[endnoteRef:6] In exchange, the groups help partners expand their reach in disseminating accurate and reliable information, as well as provide access to real world data from a large cohort, input on research design, and assistance in trial recruitment. [6:  Camidge DR, Freeman-Daily J. “The ROS1ders Interview Dr Ross Camidge.” YouTube, produced by GO2 Foundation for Lung Cancer, 16-May-2019. www.youtube.com/watch?v=Hs3a9gjqzIA.] 

Simply talking is not enough, however. These groups want to accelerate research for their cancers. The groups partner as equals to initiate patient-driven research that includes patients in all aspects of the project, retains patient control of their data, and promotes open data policies. Each oncogene group has unique needs and research priorities. The ROS1 Cancer Model Project consists of two arms that generate ROS1+ cancer models from fresh tumor tissue and pleural fluid donated by North American ROS1ders after medically necessary procedures.[endnoteRef:7] So far, it has resulted in creation and/or genomic characterization of eight new ROS1 cells lines that have been shared with five organizations and used in three peer-reviewed publications. European ROS1ders have also initiated a cell line project in the Netherlands. EGFR Resisters Project PRIORITY captures real world diagnostic and treatment experiences of living with EGFR+ NSCLC, and was presented at an international lung cancer conference.[endnoteRef:8] ALK Positive funds three research projects on using immunotherapy for ALK+ NSCLC.[endnoteRef:9] Exon 20 Group provides free molecular tumor board and navigation services to help patients access clinical trials. An informal survey within the ROS1ders group provided the impetus for a now published study about the frequency of brain metastases in ROS1+ NSCLC. Groups are also exploring ways to participate in data repositories that store surveys, clinical records, and genomic analysis of biopsies. [7:  Freeman-Daily J, Goldman L, Tomalia T, et al. “The Global ROS1 Initiative: a patient-researcher partnership generating open-source, oncogene-driven cancer models and data.” Apr-2018. Poster presentation at the 2018 annual meeting of the American Association of Cancer Research, Chicago, IL.]  [8:  Elkins I, Basu Roy U, Feldman J, et al. Project PRIORITY: A patient-founded and patient-driven research partnership to gather real-world data on EGFR-positive lung cancer. Presented at: International Association for the Study of Lung Cancer (IASLC) 2019 World Conference on Lung Cancer (WCLC 2019); September 7-10, 2019: Barcelona Spain. Abstract MA16.01]  [9:  “ALK-positive lung cancer transformational research awards.” Partner Awards, LUNGevity Foundation. Accessed at https://lungevity.org/research/translational-science-research-grant-programs/funded-projects/partner-awards on 10-Nov-2019. ] 

While patient groups have many ideas for projects, the rarity and urgency of our diseases forces us to focus. Our biggest challenges are ensuring sustainability and developing volunteers--volunteering is not a top priority for people actively dealing with advanced cancer. 
Researchers, clinicians, advocacy groups and industry can help improve outcomes for patients with oncogene-driven cancers by partnering with patient groups. Partners can help us grow and become sustainable; provide accurate and timely information about biomarker testing, therapy, and clinical trials; develop patient-driven research studies and savvy research advocates; and ensure access to proper diagnosis, treatment, and patient care. We believe that through collaboration, all stakeholders in the lung cancer community will win—especially the patients.


