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Abstract 

Cancer is a serious global health concern, with rising incidence and fatality rates globally. 

Despite substantial advances in research and therapy options, the complexities of cancer 

demand a multidisciplinary approach to optimal diagnosis and care. This review paper 

investigates the multidisciplinary viewpoints of nursing, epidemiology, laboratory medicine, 

and radiology in delivering complete treatment to cancer patients. Nurses have a critical role in 

patient evaluation, education, symptom management, advocacy, and teamwork, which all have 

a substantial influence on patient outcomes. Epidemiological research informs preventative and 

therapeutic activities by detecting trends, risk factors, and personalised screening programs. 

Laboratory medicine offers essential tools for cancer detection, therapy optimization, and the 

discovery of novel medicines. Radiology is critical in providing vital morphological and 

functional data required for early illness identification and therapy response assessment. The 

joint efforts across these fields represent a breakthrough period in cancer management, 

boosting diagnostic accuracy, therapeutic efficacy, and, ultimately, patient outcomes. This 

integrated approach emphasizes the need of interdisciplinary teamwork in resolving the 

complex problems faced by cancer, providing promise for a brighter future in oncology 

treatment. 
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Introduction: 

Cancer is one of the most important global health concerns, with incidence and death rates 

rapidly increasing across all demographics. Cancer is one of the most deadly diseases affecting 

people   [1, 2],  ]. It is the world's second largest cause of death, and its incidence is rising   [3]. 

Cancer contributes significantly to global mortality rates and is the top cause of death 

worldwide. Cancer killed more than 8 million people globally in 2013, rising from the third 

leading cause of death in 1990 to the second leading cause in 2013, trailing only heart disease. 

In 2013, heart disease killed 611,105 people in the United States, followed by cancer with 
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584,881 deaths[4]. In 2020, about 19 million people were diagnosed with cancer, and over 10 

million died as a result of it globally. Cancer incidence in low- and middle-income countries 

(LMICs) is expected to increase by 60% by 2030.[5] 

Despite major advances in cancer research and therapy options, the disease's complexity 

needs a multidisciplinary approach for accurate diagnosis and management. The integration of 

many disciplines is critical in the comprehensive assessment and treatment of cancer. This 

review article will look at the multidisciplinary views of nursing, epidemiology, laboratory 

medicine, and radiology in the holistic care of cancer patients. Numerous medical 

specializations, such as nursing, epidemiology, laboratory medicine, and radiology, play 

important roles in the fight against cancer and its reduction in prevalence. 

First, nurses carry out a variety of essential diagnostic tasks. Nurses identify eligible 

patients and remove screening obstacles through community education and outreach prior to 

the diagnostic phase. They are in charge of providing a number of screening techniques for 

malignancies of the breast, skin, cervix, and mouth throughout the diagnosis stage. After the 

diagnostic stage, nurses are in charge of informing patients, sharing results, and scheduling 

follow-up treatment, which could involve referrals and more diagnostic testing. Additionally, 

they actively take part in follow-up and patient tracking programs to guarantee the 

effectiveness and continuity of service. Additionally, nurses actively participate in research to 

enhance cancer prevention and early detection techniques as well as teaching healthcare 

professionals. Nurses' contributions to the comprehensive approach used in the fight against 

cancer through screening and early intervention are crucial, even in the event that 

responsibilities are shifted across different locations [6]. Additionally, patients are actively 

involved in the many cancer treatment options because to the changing healthcare landscape, 

which promotes collaborative decision-making. The vital role that nurses and nurse 

practitioners play in patient education and information exchange is acknowledged .[7 ,8 ]  

Moreover Because epidemiology detects patterns and risk factors associated with the 

disease, it is crucial to the diagnosis and treatment of cancer [9, 10]. Epidemiological research 

may be used to identify relationships between certain conditions and the emergence of 

particular cancer types, such as Burkitt's lymphoma and cervical cancer [11]. Additionally, 

epidemiology may be used to identify probable cofactors involved in the development of 

malignancy and assess the degree of risk supplied by different variables. Healthcare 

professionals may create individualized screening programs, prevention measures, and 

treatment plans by having a thorough understanding of the epidemiological profile of cancer. 

Additionally, epidemiological data support ongoing investigations into the mechanisms behind 

the development of cancer and the identification of possible therapeutic targets [9] . 

Also, laboratory medicine is vital in cancer detection and therapy [12]. It provides 

crucial tools for detecting biomarkers associated with cancer, so aiding with risk assessment, 

early detection, prognosis prediction, and therapy selection. By analyzing tumor indicators and 

host response biomarkers, laboratories contribute to the advancement of personalized medicine 

by improving therapy strategies for specific patients. Additionally, advancements in laboratory 

techniques, such as the detection of microRNAs and circulating tumor cells, present significant 

opportunities for non-invasive diagnosis and tailored treatment options across a broad spectrum 

of cancer types. Effective communication between basic scientists, laboratory personnel, and 

oncologists is essential for integrating test results into clinical settings and enhancing patient 
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outcomes. But more work has to be done to close the knowledge gap between laboratory 

research and ordinary oncology care, particularly when it comes to solid tumor diagnosis and 

treatment [13]. 

Lastly, radiography helps in cancer treatment and diagnosis [14-16] providing important 

details about the tumor and its surroundings. Radiologists can carefully analyze the temporal 

and geographic characteristics of malignancies by using medical imaging techniques including 

computed tomography (CT), magnetic resonance imaging (MRI), positron emission 

tomography (PET), and ultrasonography (US) [14]. The area of radiomics has also transformed 

as a result of advancements in computing technology, particularly the use of artificial 

intelligence for medical image processing and analysis. Radiomics is the process of obtaining 

quantitative data from multimodal medical pictures and relating it to clinical results in the 

treatment of cancer. Through data mining, radiomics facilitates the creation and verification of 

models that improve cancer diagnosis and therapy response assessments. Moreover, radiomics 

combines clinical information, treatment outcomes, and genomic/proteomic studies to present a 

whole picture of cancer. The development of precision diagnostics and customized cancer 

therapies is ultimately facilitated by this methodical, objective approach to decision-making in 

cancer diagnosis and treatment [14]. 

1- Role of nursing 

When it comes to cancer diagnosis and treatment, nurses are essential since they significantly 

enhance patient outcomes and care. [17, 18]. Nurses have critical roles in the interdisciplinary 

landscape of oncology, offering comprehensive care, support, and coordination throughout the 

patient's journey from suspicion to diagnosis and beyond. Their engagement is multifaceted, 

including patient evaluation, education, symptom management, advocacy, and cooperation with 

the healthcare team. Patient evaluation is a cornerstone of nursing practice in cancer, where 

nurses methodically analyze patients' physical, emotional, and psychological requirements [19]. 

This thorough assessment helps identify potential cancer-related symptoms and evaluates the 

patient's readiness for diagnostic procedures and treatment options. Because of their competent 

clinical judgment and keen observation, nurses play a significant role in early diagnosis and 

timely intervention, which affects patient outcomes. Nurses are excellent at evaluating patients 

as well as educating them about their health, available diagnostic options, and treatments. 

Nurses facilitate informed decision-making and active patient participation in treatment by 

simplifying complex medical information in a way that is easy to understand. This ultimately 

helps patients feel more in charge of their care and independent [8]. 

Additionally, their continuous support and guidance lessens uncertainty and anxiety, 

enhancing the patient experience overall during the diagnostic stage. Another crucial 

component of cancer nursing practice is symptom management [20]. Nurses can employ 

evidence-based treatments and compassionate care to assess and treat cancer-related symptoms 

such as pain, nausea, fatigue, and psychological distress. Their proactive approach to symptom 

management maximizes treatment outcomes by optimizing drug adherence and tolerance while 

also improving patients' quality of life [21]. In addition, nurses represent patients' interests by 

making sure the healthcare system takes into account their needs and opinions. Effective 

communication and collaboration with interdisciplinary team members, including doctors, 

social workers, and allied health professionals, enable nurses to successfully advocate for 

patients' rights, interests, and well-being throughout the diagnostic and treatment process. 
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Nurses foster teamwork, cut down on delays, and enhance patient outcomes, all of which help 

to ensure smooth care coordination and continuity. In essence, nurses are essential to the 

diagnosis and treatment of cancer in a variety of ways. Their all-encompassing approach to 

care, which incorporates advocacy, education, symptom management, assessment, and 

teamwork, has a significant impact on the outcomes and experiences of patients. As essential 

members of the healthcare team, nurses embody the ethos of patient-centered care, exhibiting 

expertise, dedication, and compassion in the face of the challenges posed by cancer [22]. 

Working in a multidisciplinary environment across a range of healthcare settings, 

oncology nurses are essential to the overall care of cancer patients. They are responsible for 

providing direct patient care, managing symptoms, educating patients, coordinating therapy, 

and providing supporting care. The core of their duties is patient assessment, when nurses 

expertly examine patients' physical and mental conditions, past medical histories, and treatment 

plans to ensure that patients are aware of the prospective outcomes and expectations. Another 

crucial element that builds rapport and gives patients the capacity to actively engage in 

decision-making is patient education. Additionally, nurses manage patient care, facilitating 

seamless changes between phases of therapy and continued assistance for patients and their 

families. Giving medication and keeping an eye on symptoms are all part of direct patient care. 

Myths and fears are debunked, and comfort and adherence are prioritized. In conclusion, 

oncology nurses' comprehensive approach and ongoing professional development significantly 

improve patient outcomes and quality of life throughout cancer treatment . [23]  

2- Role of epidemiology 

Because epidemiology provides crucial information on the occurrence, distribution, and 

causation of the illness in communities, it is crucial for the diagnosis and treatment of cancer. 

When epidemiologists closely examine data on cancer incidence, mortality rates, and risk 

factors across a range of demographic groups, they can identify patterns and trends that impact 

preventive and treatment efforts [24]. Additionally, epidemiological research aids in 

understanding the complex interactions among genetic, environmental, and lifestyle factors that 

influence the development of cancer [25, 26]. By customizing screening programs and 

treatment options to each patient's unique risk profile, this multimodal approach helps medical 

professionals maximize positive outcomes while reducing unfavorable ones. Moreover, 

epidemiological research aids in our understanding of the intricate interplay of genetic, 

environmental, and lifestyle factors that influence the development of cancer. By customizing 

screening programs and treatment options to each patient's unique risk profile, this multimodal 

approach helps medical professionals maximize positive outcomes while reducing unfavorable 

ones.  The three most widely utilized indicators for calculating the burden of cancer are 

mortality, prevalence, and incidence. By tracking changes in these variables over time and 

comparing them across states, regions, and countries, significant contributors to cancer may be 

found [27]. Numerous causes of cancer have been identified via epidemiology, opening the 

door to early identification and prevention [28-30] . 

 

 

3- Role of laboratory medicine 

It is impossible to overestimate the importance of laboratory medicine in the treatment of 

cancer, particularly for diagnosis [31], Clinical monitoring and treatment stratification [32]. 
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Laboratory medicine has evolved over the past 50 years from a supporting field to an essential 

part of cancer treatment. Finding and characterizing biomarkers, molecular signs, and genetic 

changes connected to different forms of cancer is one of its main responsibilities [33, 34]. 

These biomarkers are essential diagnostic instruments that let medical professionals identify 

cancers accurately, forecast how they will behave, and customize treatment plans for each 

patient [34]. Additionally, laboratory testing is essential for tracking the effectiveness of 

treatment and identifying the formation of drug resistance, enabling prompt modifications to 

treatment strategies [35]. 

 Additionally, laboratory medicine makes it possible to study the interactions between 

tumors and hosts, providing insights into the complex relationship between the immune system 

and the tumor microenvironment [36]. The creation of innovative immunotherapeutic 

treatments that maximize the body's innate defenses against cancer is influenced by laboratory 

research. By investigating the mechanisms behind immune surveillance evasion and tumor 

development [37]. Additionally, precise detection of circulating tumor cells, cell-free DNA, 

and other circulating biomarkers may be achieved in the lab, which helps in the selection of 

targeted therapies and provides significant prognostic information. To sum up, the 

incorporation of laboratory medicine into clinical oncology not only enhances the precision of 

diagnosis and effectiveness of treatment, but it also promotes a better comprehension of the 

molecular causes of cancer and the creation of customized treatment plans based on the 

individual biology of each patient [38]. 

4- Role of radiology 

The advancement of oncology has ushered in an age of personalized medicine, adapting 

medicines to unique tumor subtypes and improving patient care within multidisciplinary 

frameworks, thereby increasing clinical results [39, 40]. Radiology plays a critical part in this 

paradigm change, utilizing medical imaging methods to provide essential morphological and 

functional data for better cancer care. [41]. By facilitating early illness detection [42], Imaging 

emerges as a crucial ally in the oncologist's armory, allowing for better patient categorization 

for therapeutic interventions and the rapid detection of therapy response [43]. Furthermore, the 

introduction of radiomics, machine learning, and deep learning has transformed cancer 

characterisation, automating segmentation procedures and prognosticating therapeutic 

responses with new precision. Concurrently, radiology contributes to the development of 

targeted imaging technologies and treatment molecules, which is a joint effort between 

academics and industry. This Special Issue aims to investigate the growing role of radiology in 

cancer imaging, emphasizing the potential applications of radiomics and artificial intelligence 

across various malignancies.[43] 

Multiple biomedical imaging methods are used throughout the cancer treatment process, and 

they constitute an important part of clinical regimens. Such imaging techniques provide a wide 

range of morphological, structural, metabolic, and functional information, which may be 

combined with other diagnostic methods such as in vitro tissue and fluid investigations to help 

clinicians make decisions. Hybrid imaging approaches help with staging and therapy planning, 

while image-guided minimally invasive therapies show promise for improving treatment results 

and reducing collateral effects. Notably, the critical function of imaging in early cancer 

identification, particularly through screening programs, highlights its importance in lowering 

death rates for specific cancers. Ongoing research initiatives, such as targeted receptor imaging, 
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gene therapy expression, and cancer stem cells, point to an impending translation into clinical 

practice within the next decade. Technological developments aiming at increasing imaging 

speed to mimic physiological processes are expected to accelerate progress. The joint discovery 

of tailored imaging and therapeutic agents, supported by seamless academia-industry alliances 

embracing the pharmaceutical, information technology, and biotechnology sectors, heralds a 

transformational era in cancer management.[44] 

Conclusion  

In conclusion, the multidimensional character of cancer necessitates a collaborative and 

multidisciplinary approach to diagnosis and therapy. Nurses, epidemiologists, laboratory 

specialists, and radiologists all play important roles in delivering comprehensive cancer 

treatment to patients. Nurses excel at patient evaluation, education, symptom treatment, and 

advocacy, promoting favorable patient outcomes through a comprehensive approach. 

Epidemiological studies discover cancer-related trends and risk factors, which influence 

preventative actions and individualized treatment techniques. Through biomarker identification 

and characterization, laboratory medicine allows for more accurate diagnosis, treatment 

stratification, and monitoring. Radiology provides critical morphological and functional data 

for early illness identification and treatment response evaluation, leveraging advances in 

imaging technology and artificial intelligence. The joint efforts across these disciplines 

represent a breakthrough period in cancer management, promising better patient outcomes and 

a brighter future for oncology care. This integrated approach emphasizes the need of 

interdisciplinary teamwork in dealing with the complex problems faced by cancer, opening the 

way for advances in precision medicine and tailored treatment techniques. 

References  

1. Farazi, T.A., et al., miRNAs in human cancer. The Journal of pathology, 2011. 223(2): 

p. 102-115. 

2. Mattiuzzi, C. and G. Lippi, Current cancer epidemiology. Journal of epidemiology and 

global health, 2019. 9(4): p. 217-222. 

3. Hassanpour, S.H. and M. Dehghani, Review of cancer from perspective of molecular. 

Journal of cancer research and practice, 2017. 4(4): p. 127-129. 

4. Zaorsky, N.G., et al., Causes of death among cancer patients. Annals of oncology, 

2017. 28(2): p. 400-407. 

5. Ferlay, J., et al., Cancer statistics for the year 2020: An overview. International journal 

of cancer, 2021. 149(4): p. 778-789. 

6. Liebermann, E., et al., Roles and activities of nurses in cancer prevention and early 

detection in low- and middle-income countries: A scoping review. Asia Pac J Oncol 

Nurs, 2023. 10(7): p. 100242. 

7. Clancy, C.M., Patient-centered outcomes research and nurse practitioners' role in 

shared decision making. Journal of the American Association of Nurse Practitioners, 

2012. 24(1): p. 59-61. 

8. Szubski, K.L., The evolving role of the nurse during the cancer treatment decision-

making process: a literature review. Clinical Journal of Oncology Nursing, 2015. 19(5): 

p. 548. 

9. Toporcov, T.N. and V. Wünsch Filho, Epidemiological science and cancer control. 

Clinics, 2018. 73: p. e627s. 



Interdisciplinary approach to cancer diagnosis and treatment: nursing, epidemiology, laboratory and 

radiology perspectives 

Vol 29  No.04 (2022):JPTCP(1277-1284)                                                                                     Page | 1283 
 

10. Porta, M., A dictionary of epidemiology. 2014: Oxford university press. 

11. Harford, J.B., Viral infections and human cancers: the legacy of Denis Burkitt. British 

journal of haematology, 2012. 156(6): p. 709-718. 

12. McPherson, R.A. and M.R. Pincus, Henry's clinical diagnosis and management by 

laboratory methods E-book. 2021: Elsevier Health Sciences. 

13. Melichar, B. and M. Plebani, Laboratory medicine: an essential partner in the care of 

cancer patients. 2011, Walter de Gruyter. p. 1575-1578. 

14. Liu, Z., et al., The Applications of Radiomics in Precision Diagnosis and Treatment of 

Oncology: Opportunities and Challenges. Theranostics, 2019. 9(5): p. 1303-1322. 

15. Gatenby, R.A., O. Grove, and R.J. Gillies, Quantitative imaging in cancer evolution 

and ecology. Radiology, 2013. 269(1): p. 8-14. 

16. Gillies, R.J., P.E. Kinahan, and H. Hricak, Radiomics: images are more than pictures, 

they are data. Radiology, 2016. 278(2): p. 563-577. 

17. Ayres, C.G. Said another way nurses’ role in cancer control. in Nursing forum. 2009. 

Wiley Online Library. 

18. Komatsu, H. and K. Yagasaki, The Power of nursing: Guiding patients through a 

journey of uncertainty. European Journal of Oncology Nursing, 2014. 18(4): p. 419-

424. 

19. Zhao, Y., D. Pang, and Y. Lu, The Role of Nurse in the Multidisciplinary Management 

of Cancer Cachexia. Asia Pac J Oncol Nurs, 2021. 8(5): p. 487-497. 

20. Young, A., et al., Essential oncology nursing care along the cancer continuum. The 

Lancet Oncology, 2020. 21: p. e555-e563. 

21. Kobayashi, M., et al., Nursing Support for Nausea and Vomiting in Patients With 

Cancer: A Scoping Review. Cureus, 2023. 15(11): p. e48212. 

22. Gilbert, J., et al., Nurses as patient navigators in cancer diagnosis: review, consultation 

and model design. European journal of cancer care, 2011. 20(2): p. 228-236. 

23. Yarbro, C.H., M.H. Frogge, and M. Goodman, Clinical guide to cancer nursing. 2002: 

Jones & Bartlett Learning. 

24. Boffetta, P., S. Boccia, and C. La Vecchia, A quick guide to cancer epidemiology. 2014, 

Springer. 

25. Schottenfeld, D., et al., Current perspective on the global and United States cancer 

burden attributable to lifestyle and environmental risk factors. Annual review of public 

health, 2013. 34: p. 97-117. 

26. Bishehsari, F., et al., Epidemiological transition of colorectal cancer in developing 

countries: environmental factors, molecular pathways, and opportunities for 

prevention. World journal of gastroenterology: WJG, 2014. 20(20): p. 6055. 

27. Oliveria, S.A., P.J. Christos, and M. Berwick, The role of epidemiology in cancer 

prevention. Proc Soc Exp Biol Med, 1997. 216(2): p. 142-50. 

28. Pina-Sanchez, P., et al., Cancer biology, epidemiology, and treatment in the 21st 

century: current status and future challenges from a biomedical perspective. Cancer 

Control, 2021. 28: p. 10732748211038735. 

29. Harris, R.E., Global epidemiology of cancer. 2015: Jones & Bartlett Publishers. 

30. Adami, H.-O., D. Hunter, and D. Trichopoulos, Textbook of cancer epidemiology. 2008: 

Oxford University Press. 



Interdisciplinary approach to cancer diagnosis and treatment: nursing, epidemiology, laboratory and 

radiology perspectives 

Vol 29  No.04 (2022):JPTCP(1277-1284)                                                                                     Page | 1284 
 

31. Hodgson, T., et al., Laboratory Medicine and Diagnostic Pathology, in Contemporary 

Oral Medicine: A Comprehensive Approach to Clinical Practice, C.S. Farah, R. 

Balasubramaniam, and M.J. McCullough, Editors. 2019, Springer International 

Publishing: Cham. p. 255-313. 

32. Kochetov, A.G., et al., [Laboratory diagnostics in medicine]. Ter Arkh, 2020. 92(4): p. 

4-8. 

33. Sarhadi, V.K. and G. Armengol, Molecular Biomarkers in Cancer. Biomolecules, 2022. 

12(8). 

34. Maruvada, P., et al., Biomarkers in molecular medicine: cancer detection and 

diagnosis. Biotechniques, 2005. 38(S4): p. S9-S15. 

35. Parra-Herran, C., Y. Romero, and D. Milner, Pathology and Laboratory Medicine in 

cancer care: A global analysis of national cancer control plans. Int J Cancer, 2021. 

148(8): p. 1938-1947. 

36. Ogino, S., et al., Cancer immunology—analysis of host and tumor factors for 

personalized medicine. Nature reviews Clinical oncology, 2011. 8(12): p. 711-719. 

37. Melichar, B. and M. Plebani, Laboratory medicine: an essential partner in the care of 

cancer patients. Clinical Chemistry and Laboratory Medicine, 2011. 49(10): p. 1575-

1578. 

38. Modur, V., E. Hailman, and J. Barrett, Evidence-Based Laboratory Medicine in 

Oncology Drug Development: From Biomarkers to Diagnostics. Clinical Chemistry, 

2013. 59(1): p. 102-109. 

39. Mikhail Lette, M.N., et al., Toward improved outcomes for patients with lung cancer 

globally: The essential role of radiology and nuclear medicine. JCO Global Oncology, 

2022. 8: p. e2100100. 

40. Bi, W.L., et al., Artificial intelligence in cancer imaging: clinical challenges and 

applications. CA: a cancer journal for clinicians, 2019. 69(2): p. 127-157. 

41. Coche, E., M. Lonneux, and X. Geets, Lung cancer: morphological and functional 

approach to screening, staging and treatment planning. Future Oncology, 2010. 6(3): p. 

367-380. 

42. Hirsch, F.R., et al., Early detection of lung cancer: clinical perspectives of recent 

advances in biology and radiology. Clinical Cancer Research, 2001. 7(1): p. 5-22. 

43. Fass, L., Imaging and cancer: a review. Mol Oncol, 2008. 2(2): p. 115-52. 

44. Fusco, R., V. Granata, and A. Petrillo, Introduction to Special Issue of Radiology and 

Imaging of Cancer. Cancers (Basel), 2020. 12(9). 

 


