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Abstract: Expert analysis reveals that outcomes in lung cancer treatment involving novel drugs 
depend less on the drugs themselves and more on systemic changes in disease management. 
These outcomes are tied to key acceptability factors: patient awareness and perceptions regarding 
early diagnosis and adherence, awareness and qualifications of healthcare providers (HCPs), and 
overall affordability and availability. Consequently, a rational model for disease control must 
consider medical technology as a multi-agent integrated system. This complex must include both 
the medical intervention (the drug) and the critical accessibility factors that ensure treatment 
success, ultimately transforming the underlying healthcare infrastructure, financing, and specialist 
expertise. 
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1. INTRODUCTION 

Access to medical care is an integral part of healthcare quality and implemented within 
national health systems. This access is a key global determinant, influencing both 
population’s health and a nation's broader progress—including its economic, scientific, and 
technological advancement, social stability, and national security. 

The availability of medical care is declared in the constitutions of various countries, is 
ensured by national regulatory legal acts and is determined by a number of objective factors: 
the balance of the necessary volumes of medical care to the population with financial 
opportunities, the availability and level of qualification of medical personnel, the availability 
of necessary medical technologies in specific territories, the patient's free choice of the 
attending physician and medical organization, available transport facilities ensuring timely 
receipt of medical care, the level of public education on the issues of maintaining and 
promoting health and disease prevention [1]. 
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Integrating a medical technology into healthcare system requires more than just its state 
registration; it also demands conditions that ensure high-quality medical care. While Health 
Technology Assessment (HTA) has been the primary tool for ensuring the accessibility of 
medical interventions — gradually evolving and supplementing beyond clinical and 
economic analysis to include social and environmental impacts— HTA’s perceived 
shortcomings in Western Europe often stem from insufficient attention to real-world 
implementation and accessibility conditions [2 - 4].  

Contemporary management and control approaches require a comprehensive evaluation 
of existing system elements and their impact on achieving objectives. Public health 
management is largely related to the use of medicines as well as the increasing their 
effectiveness and safety. However, both the accessibility and effective drugs application 
depend on numerous factors, including affordability (budgeting and economic autcomes), 
acceptability barriers (perception, technological, etc.), and the availability of qualified 
specialists [5 - 7]. 

The continued increase in the prevalence of certain types of oncological diseases and the 
high unmet need for medicines stimulate the largest research centers and pharmaceutical 
companies to further search for new solutions in the treatment of oncological diseases, as 
well as the introduction of innovative products to the market. The development of innovative 
medicines has the most significant impact on the medical technology market. Oncology 
remains the largest area of this work, second only to diabetes and infectious diseases in terms 
of the number of studies. Over the past years, a significant number of new drugs have been 
introduced into international oncology practice. As a result of oncology diseases control has 
been followed by the increase number of new drugs and the increase of patients’ survival [8]. 
There is a strong negative correlation between the number of molecules (new drugs) for the 
treatment of the oncology conditions and mortality rates, i.e. an increase in the number and 
diversity of drugs increases the efficacy of treatment at the population level. The assessment 
of the Pearson correlation for lung cancer (ICD-10 C33, C34) revealed a strong inverse 
relationship. The availability of a greater number of new original drugs (21 novel molecules) 
in the market correlated significantly with both a lower first -year mortality rate after 
diagnosis and a reduced likelihood of cancer-specific death [9]. 
Traditionally, research into the factors influencing medicine accessibility and use has 
focused on developing methods to overcome barriers related to availability, acceptability, 
and affordability. However, there remains insufficient data on the interactions between these 
factors and a limited understanding of their collective contribution to improving population 
health [10].  
 

2. OBJECTIVE 

Assessment the contribution of new original drugs value (efficacy and safety) integrated with 
the input of accessibility factors and barriers in achieving indicators of population 
improvement at the example of lung cancer (C33, 34). 

3. MATERIALS AND METHODS. 

The assessment of availability factors and their relationship with lung cancer (C33, 34) 
treatment outcomes was performed using survey of 64 specialized in oncology healthcare 
practitioners (HCPs) (all available in the country). The inclusion/exclusion criteria were: to 
have experience in international multicenter clinical trials and to be familiar with the best 
international treatment standards in oncology as well as the healthcare system financing and 
management for 10 years, corresponding to the period of data collection in the study 
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assessing the correlation between number of new original drugs and treatment outcomes in 
oncology [9]. 

The survey contained 33 questions assessing the experts’ opinion regarding the impact on 
accessibility (availability, affordability, acceptability). factors on overall clinical outcomes in 
lung cancer treatment (C33, 34) during the 10-years period of the study [9]. 

The following scale was used for the study: 1 – significant negative impact; 2 – negative; 
3 – did not impact; 4 -improved; 5 – significantly improved. The survey results are 
represented by the median. 

Wilcoxon signed-rank test was used the assess the reliability in pairs “was – become” and 
the presented results have the statistical reliability of P < 0,05. 

4. RESULTS 

All respondents assessed the positive changes in treatment outcomes, which coincided with 
the statistical data (fig. 1). Acceptability indicators have improved and affordability 
indicators have significantly improved while availability of drugs in oncology units did not 
change (the points are connected by a continuous line) comparing to the state 10 years ago, 
which is shown by a gray area outlined with a dotted line. 
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Fig. 1. Experts (HCPs) opinion on accessibility factors influencing overall clinical outcomes improvement 

of lung cancer treatment (C33 – C34 according to ICD 10). Rating: 1 – significant negative impact; 
2 – negative; 3 – did not impact; 4 -improved; 5 – significantly improved 

The most interesting and unexpected results are shown in fig. 2 indicating that features 
such as the safety of new drugs and their effectiveness, as well as the results of new methods 
of non-drug therapy (surgery, radiation therapy) had no effect on the overall improvement in 
outcomes. According to experts, the most important were the possibility of early diagnosis 
and detection of diseases at early stages, as well as the opportunity of choosing the most 
effective therapy depending on the diagnosis and stage of the disease. On the other hand, 
such result corresponds to the trend of increasing the number of non-inferiority studies 
studies [11–13]. 
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Fig. 2. Experts (HCPs) opinion on clinical factors influencing overall clinical outcomes improvement 
of lung cancer treatment (C33 – C34 according to ICD 10). Rating: 1 – significant negative impact; 

2 – negative; 3 – did not impact; 4 -improved; 5 – significantly improved. 

Fig. 3 demonstrates an increase in overall clinical outcomes linked to the acceptability 
barriers. Technological area is represented by the laboratory diagnostics necessary both for 
routine clinical monitoring during chemotherapy and for the cancer markers assessment 
necessary for target therapy and also by medical devices increasing the acceptability and 
quality of drug administration (infusomats, etc.) [14 - 16]. The possibility of using drugs that 
are not included in local regulatory documents increased with the number of clinical trials. 
Awareness both of HCPs and overall population including diagnosed patients promotes the 
early detection of oncological diseases and increases patient compliance, significantly 
facilitatating the interaction between medical personnel and patients helping improving 
treatment outcomes [17]. 
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Fig. 3. Experts (HCPs) opinion on acceptability factors and barriers influencing overall clinical outcomes 
improvement of lung cancer treatment (C33 – C34 according to ICD 10). Rating: 1 – significant negative 

impact; 2 – negative; 3 – did not impact; 4 -improved; 5 – significantly improved 

Drugs affordability (fig. 4) and its relationship with overall amount of funding together 
with price optimization (reliable price policies and use of generics) and flexibility of 
budgeting (capability to use different sources and to switch financial flows) has been already 
discussed in literature and successfully implemented into practice [18]. 
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Fig. 4. Experts (HCPs) opinion on affordability factors influencing overall clinical outcomes improvement 
of lung cancer treatment (C33 – C34 according to ICD 10). Rating: 1 – significant negative impact; 

2 – negative; 3 – did not impact; 4 -improved; 5 – significantly improved 

4. DISCUSSION  

The results enabled the structuring and systematization of information regarding the 
importance of drug availability factors for improving treatment outcomes. 

The most interesting result is the absence of breakthrough drug technologies in lung 
cancer treatment. Despite a significant increase in the number of new original drugs (21 
novel molecules), none were identified by specialists as providing a definitive increase in 
efficacy or safety. Nevertheless, drug therapy was directly and indirectly linked to improved 
clinical outcomes. The increase in the number of drugs allowed to choose the most suitable 
ones, based on disease characteristics and stage. At the same time, increased awareness 
among both potential and diagnosed patients and healthcare practitioners (HCPs) enhanced 
treatment compliance and results. Almost every one of the mentioned accessibility factors 
had an impact on the success of treatment of patients with lung cancer. The presence of at 
least one impassable barrier or a misalignment with an accessibility factor closes access to 
the drug for patients. The appearance of a new drug in a treatment protocol of a certain 
nosology or its absence not only alters the range of possible interventions, but also the 
factors and barriers to accessibility, thereby affecting the availability of other drugs this way. 

In this regard, the fact of the appearance of a new drug should be considered not only in 
connection with its efficacy and safety characteristics, but also as a control action in a multi-
agent active system.  

The share and result of the use of medicines in ensuring public health is constantly 
expanding, and the early access of target patient populations to new developments is 
considered an important factor in ensuring national health in different countries. At the same 
time, barriers to drug access are complex, emerging across multiple levels of the healthcare 
system. Current early-access mechanisms often fail to account for this complexity and the 
interrelated nature of these barriers [19 - 23]. 

Managing accessibility factors is inherently complex due to presence of human factor 
within the control loop. Unlike any even the most complex technical system, humans display 
unpredictable activity —they pursue their own goals and are able to distort information 
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relayed to the governing body (deception) or choose not to execute assigned tasks. This 
creates an "active" system of interacting agents. This can create an illusion of proper 
functioning and general well-being for the Center, while the actual outcome may not only 
deviate from predictions but become entirely opposite. Effectively managing such a system 
therefore requires the optimization of a variety of plans that are optimal for the individual 
agents themselves [24 - 26]. 

As systems grow larger and involve more diverse factors, achieving a shared, coherent 
understanding of basic concepts and knowledge becomes a fundamental management task. 
This semantic framework is essential for ensuring that all participants interpret goals, data, 
and instructions consistently used to manage the system. However, the understanding of 
terms varies depending on the field of application or over time, which can lead to 
misunderstandings between different participants and inefficiency of the management 
process, including the process of ensuring the accessibility of drug therapy [27 - 29]. 

Terms “medical technology”, “intervention”, “medicine”, and “drug” are often used in 
various combinations, often as synonyms. At the same time the term "technology" is defined 
as the application of scientific knowledge to achieve the practical goals of human life [30] or 
the use of scientific knowledge or processes in business, industry, production [31]. Thus, 
medical technology implies the achievement of medical goals while drug therapy (as a 
medical technology) implies a change in health indicators when using it. Medical 
intervention (medication itself) determined as "a treatment, procedure, or other action taken 
to prevent or treat disease, or improve health in other ways" [32] can be considered as an 
integral part of medical technology including also accessibility factor and interacting with 
other medical technologies in multiagent system capable controlling and managing 
population health.  

5. CONCLUSIONS 

1. Overall outcomes of lung cancer treatment depend mostly on integrated changes in 
accessibility factors (acceptability, affordability and availability) while safety and efficacy of 
new original drugs provide less impact on disease control. 

2. Rational and effective disease control based on multiagent active systems model requires 
considering medical technology as an integrated complex including the drug itself (medical 
intervention) and accessibility factors that determine whether treatment goals can be 
achieved/  

3. Ensuring the accessibility of an intervention within one medical technology ensures 
changes in similar accessibility factors for other interventions, thereby increasing the 
effectiveness of the healthcare system as a whole. 

 

REFERENCES 

1. Abuzzyarova, M. I. (2021). Znan'yevyye ekosistemy kak dominiruyushchiy podkhod 
formirovaniya novykh modeley upravleniya [Knowledge ecosystems as a dominant 
approach to the formation of new management models], Ekonomika, 
predprinimatel'stvo i pravo, 11(12), 2659–2670. [in Russian] 

2. Akbari, M. E. (2015). The Role of Patient in Patient Management, Iranian Journal of 
Cancer Prevention, 8(4), e3737. https://doi.org/10.17795/ijcp-3737 

3. Angeli, F., Verdecchia, P., Vaudo, G., Masnaghetti, S. & Reboldi, G. (2020). Optimal 
Use of the Non-Inferiority Trial Design, Pharmaceutical Medicine, 34(3), 159–165. 
https://doi.org/10.1007/s40290-020-00334-z 

4. Bigdeli, M., Jacobs, B., Tomson, G., Laing, R., Ghaffar, A., et. al. (2013). Access to 
medicines from a health system perspective, Health Policy and Planning, 28(7), 692–
704. https://doi.org/10.1093/heapol/czs108 



INPUT OF MEDICAL INTERVENTIONS, MEDICAL TECHNOLOGIES, AND ACCESSIBILITY FACTORS… 125 

Copyright ©2026 ASSA.                                                                                    Adv. in Systems Science and Appl. (2026) 

 

5. Burkov, V. N. (1977). Osnovy matematicheskoy teorii aktivnykh sistem [Fundamentals 
of the mathematical theory of active systems]. Moscow, USSR: Nauka. [in Russian] 

6. Burkov, V. N. & Lerner, A. Ya. (1974). Printsip otkrytogo upravleniya [The principle 
of open management]. Moscow, USSR: IAT. [in Russian] 

7. Cain, E. & Ryskin, R. (2025). Semantic Representations Are Updated Across the 
Lifespan Reflecting Diachronic Language Change, Open Mind, 9, 2114–2148. 
https://doi.org/10.1162/OPMI.a.315 

8. Danzon, P. M., Wang, Y. R. & Wang, L. (2005). The impact of price regulation on the 
launch delay of new drugs—evidence from twenty-five major markets in the 1990s, 
Health Economics, 14(3), 269–292. https://doi.org/10.1002/hec.931 

9. Dienstmann, R., Jang, I. S., Bot, B., Friend, S. & Guinney, J. (2015). Database of 
genomic biomarkers for cancer drugs and clinical targetability in solid tumors, Cancer 
Discovery, 5(2), 118–123. https://doi.org/10.1158/2159-8290.CD-14-1118 

10. Dodd, M., Fielding, K., Carpenter, J. R., Thompson, J. A. & Elbourne, D. (2022). 
Statistical methods for non-adherence in non-inferiority trials: useful and used? A 
systematic review, BMJ Open, 12(1), e052656. https://doi.org/10.1136/bmjopen-2021-
052656 

11. Fundytus, A., Sengar, M., Lombe, D., Hopman, W., Jalink, M., et. al. (2021). Access to 
cancer medicines deemed essential by oncologists in 82 countries: an international, 
cross-sectional survey, The Lancet Oncology, 22(10), 1367–1377. 
https://doi.org/10.1016/S1470-2045(21)00463-0 

12. Godman, B., Malmström, R. E., Diogene, E., Gray, A., Jayathissa, S., et. al. (2015). Are 
new models needed to optimize the utilization of new medicines to sustain healthcare 
systems? Expert Review of Clinical Pharmacology, 8(1), 77–94. 
https://doi.org/10.1586/17512433.2015.990380 

13. International Agency for Research on Cancer. (2020). Cancer tomorrow, [Online]. 
Available http://gco.iarc.fr/tomorrow/home 

14. Joosse, I. R., Mantel-Teeuwisse, A., van den Ham, H. A. & Cantarero Arevalo, L. 
(2025). Availability of essential medicines for non-communicable diseases: a scoping 
review of challenges and opportunities, BMJ Global Health, 10(11), e019634. 
https://doi.org/10.1136/bmjgh-2025-019634 

15. Joosse, I. R., van den Ham, H. A., Mantel-Teeuwisse, A. K. & Suleman, F. (2024). A 
proposed analytical framework for qualitative evaluation of access to medicines from a 
health systems perspective, BMC Research Notes, 17(1), 159. 
https://doi.org/10.1186/s13104-024-06764-1 

16. Kok, M. O., Fanda, R. B., Lubbers, R. U., van Gurp, M., Ravinetto, R., et. al. (2025). 
Assessing the performance of local pharmaceutical systems: An analytical approach to 
improve access to medicine, Journal of Medical Access, 9, 27550834251371502. 
https://doi.org/10.1177/27550834251371502 

17. Leung, J. T., Barnes, S. L., Lo, S. T. & Leung, D. Y. (2020). Non-inferiority trials in 
cardiology: what clinicians need to know, Heart, 106(2), 99–104. 
https://doi.org/10.1136/heartjnl-2019-315772 

18. Li, M., Ka, D. & Chen, Q. (2024). Disparities in availability of new cancer drugs 
worldwide: 1990–2022, BMJ Global Health, 9(9), e015700. 
https://doi.org/10.1136/bmjgh-2024-015700 

19. Meshkov, D., Bezmelnitsyna, L. & Cherkasov, S. (2020). A Data Management Model 
for Proactive Risk Management in Healthcare, Advances in Systems Science and 
Applications, 20(1), 84–95. https://doi.org/10.25728/assa.2020.20.1.864 

20. Meshkov, D., Cherkasov, S., Fedyaeva, A., Lobanov, A. & Melien, Ø. (2022). 
Improving Health Through Healthcare Technologies Assessment Development: Further 
Perspectives for HTA Tools Development, Advances in Systems Science and 
Applications, 22(3), 84–95. https://doi.org/10.25728/assa.2022.22.3.1243 



126            D. MESHKOV, A. LOBANOV, A. DZEBISASHVILI, E. MAKOSKO, P. LYSOVA 

Copyright ©2026 ASSA                                                                                    Adv. in Systems Science and Appl. (2026) 

21. Meshkov, D. O. (2022). Rational'noe ispol'zovanie meditsinskikh tekhnologiy: 
monografiya [Rational use of medical technologies: monograph]. Moscow, Russia: IPU 
RAN. [in Russian] 

22. National Cancer Institute. (n.d.). NCI's Dictionary of Cancer Terms: Intervention. 
[Online]. Available https://www.cancer.gov/publications/dictionaries/cancer-
terms/def/intervention 

23. Nicholson, D. N., Alquaddoomi, F., Rubinetti, V. & Greene, C. S. (2023). Changing 
word meanings in biomedical literature reveal pandemics and new technologies, 
BioData Mining, 16(1), 16. https://doi.org/10.1186/s13040-023-00332-2 

24. Ocran Mattila, P., Ahmad, R., Hasan, S. S. & Babar, Z. U. (2021). Availability, 
Affordability, Access, and Pricing of Anti-cancer Medicines in Low- and Middle-
Income Countries: A Systematic Review of Literature, Frontiers in Public Health, 9, 
628744. https://doi.org/10.3389/fpubh.2021.628744 

25. Pegg, M., K. C. S., Dutta Majumdar, A., Grigolo, S., Kapper, J., et. al. (2025). The new 
definition of early Health Technology Assessment: implications for incorporating 
environmental sustainability, International Journal of Technology Assessment in Health 
Care, 41(1), e63. https://doi.org/10.1017/S0266462325100330 

26. Schmidt, K. T., Chau, C. H., Price, D. K. & Figg, W. D. (2016). Precision Oncology 
Medicine: The Clinical Relevance of Patient-Specific Biomarkers Used to Optimize 
Cancer Treatment, Journal of Clinical Pharmacology, 56(12), 1484–1499. 
https://doi.org/10.1002/jcph.765 

27. Støme, L. N. (2025). Defining early health technology assessment: building consensus 
using Delphi technique: a commentary on implementation and diffusion of early HTA, 
International Journal of Technology Assessment in Health Care, 41(1), e32. 
https://doi.org/10.1017/S0266462325100214 

28. Technology. (n.d.). In Cambridge Dictionary. [Online]. Available 
https://dictionary.cambridge.org/dictionary/english/technology 

29. Technology. (n.d.). In Encyclopedia Britannica. [Online]. Available 
https://www.britannica.com/technology/technology 

30. Twomey, J. D., Brahme, N. N. & Zhang, B. (2017). Drug-biomarker co-development in 
oncology – 20 years and counting, Drug Resistance Updates, 30, 48–62. 
https://doi.org/10.1016/j.drup.2017.02.002 

31. World Health Organization. (2006). Quality of care: A process of making strategic 
choices. [Online]. Available http://www.who.int.iris/handle/10665/43470 

32. Yuan, J., Lu, Z. K., Xiong, X. & Jiang, B. (2021). Lowering drug prices and enhancing 
pharmaceutical affordability: an analysis of the national volume-based procurement 
(NVBP) effect in China, BMJ Global Health, 6(9), e005519. 
https://doi.org/10.1136/bmjgh-2021-005519 

 

 


