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Abstract

Today, in countries with a high level of medical development, one of the main criteria for selecting the optimal
strategy for the introduction and treatment of cancer patients is the quality of life. The definition of life quality
makes it possible to differentially determine the effect of the disease and the effectiveness of treatment, thereby
objectively assessing the health status of the onco patient. In this regard, the relevance of studying the quality of
life and adequate methods of recovery after chemotherapy is beyond doubt. The purpose of this study was to
conduct a statistical analysis of the incidence of non-small cell lung cancer and to study the level of life quality
in these cancer patients after receiving targeted therapy using controlled physical activity. Methods The study
was conducted in the period from 2019-2022 on the basis of the oncological center of the Turkestan region in the
Republic of Kazakhstan. During this period, we studied the effectiveness of targeted therapy in 48 patients with
non-small cell lung cancer with a mutation of the EGFR gene at the oncology center. Anamnestic and clinical
characteristics of patients were studied, as well as data from a sociological survey on the level of life quality
using the QLQ-LC13 questionnaire. Results. As a result of histological features, adenocarcinoma was detected in
48 patients in 85% of cases, undifferentiated cancer in 3 patients (6%), squamous cell carcinoma in 4 patients
(8%) and malignant neoplasm of lung cancer in 1 patient (2%). After receiving timely and personalized targeted
therapy, in 77% of cases, the stabilization of the process lasted more than 12 months. Moreover, there is a
statistically significant improvement in quality-of-life indicators (p>0.05) when regressing the oncological
process after the rehabilitation period using controlled physical activity. Conclusion. The obtained data
confirmed the diagnostic effect of physical exercise of 150 minutes per week, which led to a clinically
significant reduction in pain syndrome in cancer patients and an improvement in their quality of life after
receiving chemotherapy (targeted therapy). A comprehensive multidisciplinary approach in the treatment and
rehabilitation of cancer patients is necessary to optimize diagnosis and reduce the risk of adverse outcomes in
patients with metastatic non-small cell lung cancer at any stage of development.
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Introduction

Fundamental research shows that more than half of all cases of cancer in Russia could be prevented by
following simple rules of a healthy lifestyle, simply increasing physical activity, controlling weight, improving
diet and systematically undergoing medical screening (Stein & Colditz, 2004; Zhang, et al., 2020; Steinberg, et
al., 2021). However, according to the international agency Globocan, lung cancer ranks second among all
malignant neoplasms in prevalence, and it is the leading cause of death worldwide (Sung, et al., 2021).
According to the statistical data of the Republic of Kazakhstan, 14.150 deaths from malignant neoplasms were
registered in 2020. Lung cancer occupies the leading position out of all deaths from malignant neoplasms and
accounts for 2.324 cases per year, which is one and a half times higher than the death rate from stomach cancer
and two times from breast cancer (Kaidarova et al., 2020).

The high mortality rate of patients suffering from malignant diseases is undoubtedly associated with
numerous adverse consequences as a result of the cancer patients’ treatment. Constant psychological stress and
concomitant immunological-metabolic disorders certainly lead to a violation of the oncopatient’s life quality
(Silver & Baima, 2013). In this regard, the relevance of medical rehabilitation of patients suffering from
malignant diseases is beyond doubt, because an oncological patient is a special cohort of patients who
undoubtedly need the selection of optimal treatment means and adequate recovery methods for a speedy
approach to normal social and physiological living conditions.

Today, one of the main criteria for selecting the optimal strategy for the introduction and treatment of
cancer patients is the quality of life (QOL) in countries with a high level of medical development. According to
the definition of the World Health Organization, "quality of life is the perception by individuals of their position
in life in the context of the culture and value system of the environment in which they live, in accordance with
their goals, expectations, standards and concerns" (WHOQoL Group, 1993). According to the statement of the
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US National Cancer Institute (NCI) and the American Society of Clinical Oncology (ASCO), the QOL indicator
is the second most important criterion for evaluating the results of antitumor treatment after survival and is more
important than the primary "tumor response” to therapy (Lautz, et al., 2020). Thus, QL includes information
about the main spheres of human activity and makes it possible to differentially determine the effect of disease
and treatment on the patient's condition, thereby objectively assessing the health status of the onco patient
(Sprangers, 2002; Holmes, 2005). To date, there are more than 20 questionnaires on the study of QOL problems.
The questionnaire of the European Organization for Cancer Research EORTC QLQ-C30 and its module QLQ-
LC13 (Quality of Life Questionnaire-Core 30 of European Organization for Research and Treatment Cancer) is
the most suitable to assess the quality of life in our conditions, since this questionnaire has been tested in many
international clinical trials and meets the criteria of reliability, validity and realizability (Musoro, et al., 2020;
Davdaet al., 2021). Moreover, the questionnaire is highly sensitive and applicable for assessing the quality of life
in patients regardless of the cancer type (Liu, et al., 2009). The current global trend of rehabilitation measures
among cancer patients is aimed at a multidisciplinary approach of providing rehabilitation and pre-rehabilitation
measures in the interval between the moment of cancer diagnosis and the beginning of its treatment. Since 2018,
oncological services with a multidisciplinary approach to the diagnosis and treatment of cancer have been
operating at the national level in the Republic of Kazakhstan to improve the life quality of cancer patients.

The aim of the study is to conduct a statistical analysis of the incidence of metastatic non-small cell lung cancer
and to evaluate the quality of life of these cancer patients after receiving targeted therapy and undergoing
rehabilitation measures.

Materials and Methods

This study is aimed at assessing the quality of life and the effectiveness of pre-rehabilitation measures
after receiving targeted therapy in patients with metastatic non-small cell lung cancer with an EGFR gene
mutation in the Turkestan region over the past 4 years (2019-2022). Anamnestic and clinical characteristics of
patients were studied, as well as data from a sociological survey on the level of life quality using the QLQ-LC13
questionnaire.
Data collection

The study was conducted in the period from 2019-2022 on the basis of the oncological center of the
Turkestan region in the Republic of Kazakhstan. The study included patients with established lung cancer
diagnoses. All protocols of the multidisciplinary group were reviewed to confirm histopathological data. The
study was approved by the local Healthcare of the Republic of Kazakhstan for Data Protection (No. 47 dated
29.12.2018) and the local ethics Committee of the South Kazakhstan Medical Academy.
The study was approved by the Ethics Committee of JSC "South Kazakhstan Medical Academy", Shymkent,
Republic of Kazakhstan (Protocol of the Local Ethics Commission No. 044-65\08-45 dated 03/16/2021).
We studied the effectiveness of targeted therapy in 48 patients with metastatic non-small cell lung cancer during
this period in the oncology center. Physical rehabilitation was carried out daily for 20-25 minutes. Static and
dynamic breathing exercises are performed with an elongated exhalation and a gradual deepening of the
inhalation. The number of draining exercises increases. General developmental exercises for small, medium and
large muscle groups. Drainage exercises, exercises for limbs and relaxation are carried out in a ratio of 2:1:1.
The complex included aerobic exercise in the form of walking at the usual pace at least 3 times a week for 30-40
minutes. The Medical Research Council (MRC) dyspnea assessment scale was used to monitor and manage
internal loads. All patients underwent a sociological survey before and after treatment according to the
questionnaire EORTC QLQ-C30, created by the European Organization for Research on Cancer Treatment. It
was consisted of 30 questions covering scales on the patient's quality of life and functional-symptomatic
condition. The QLQ-LC13 module was additionally used to describe specific symptoms reflecting the life
quality of lung cancer patients. It was consisted of one scale and nine separate questions. All scales and
individual questions were linearly transformed and measured in the range from 0 to 100 to facilitate the
interpretation of the data obtained on the questionnaires in accordance with the recommendations of the EORTC.
A higher indicator represented a higher/better response level - for the five functional scales and for the general
health status scale, but a high indicator for symptom scales and individual questions represented a high level of
symptomatology/problems.
Protocol of the multidisciplinary group

Protocols on the decision of further treatment tactics in patients with lung cancer were available and
analyzed by the joint efforts of the two authors. The data of laboratory and instrumental examination methods of
each lung cancer patient were used. 3 copies of the multidisciplinary group conclusion were given to the patient,
to the local oncologist at the place of residence and to the journal of the multidisciplinary group register.
Data analysis

All statistical calculations were performed using the SPSS program (version 25.0, IBM SPSS Inc.,
Chicago, USA), the value of p <0.05 was considered statistically significant. All data were summarized using
descriptive statistics methods. All parameters were visually checked for normality, and also tested using the
Shapiro-Fork normality criterion. All data was tabulated in Microsoft Excel (office 2013, Microsoft Corp). The
data included the patient's age, gender, histological data, final diagnosis, stages, types of treatment.
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Results

To achieve this goal, statistical data on the incidence of lung cancer over the past decade in the
Turkestan region in the Republic of Kazakhstan were studied. According to statistics, in 2011, 226 cases of lung
cancer per 100,000 population were registered, 34 patients (15%) of which were identified at stage I-1I, 152
(67.2%) at stage III and 40 (17.6%) patients at stage IV. According to chart — 1, there was a significant reduction
in lung cancer in the number of 137 patients in 2020.

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Diagram 1. Incidence of lung cancer in Turkestan region in the Republic of Kazakhstan for 2011-2020.
(per 100 thousand population)

According to diagram — 2, the five-year survival rate of lung cancer in the Turkestan region in the
Republic of Kazakhstan in 2011 was 163 cases (29.75), and in 2020 only 66 (33.7%) patients were recorded.

200

100

’ 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Diagram 2. Five-year survival rate of lung cancer in Turkestan region in the Republic of Kazakhstan for
2011-2020 (per 100 thousand population)

As a result of a search through the databases of the oncological center of the Turkestan region and
protocols of multidisciplinary groups, including reference information of outpatient patient records and data
from laboratory and instrumental examination methods, as well as the results of molecular genetic studies, it was
revealed that 391 patients were referred for further treatment in the Turkestan region at the oncological center by
the decision of the multidisciplinary group (since January 2019 until December 2020).

The average age of patients was 55 years (range: 30-75 years). In the course of studies, a total of 48

patients with metastatic non-small cell lung cancer revealed mutations of the EGFR gene. As a result, EGFR
mutations were detected in the loci Ex19del, L858R, Ex20Ins and T790M (Figure 1).
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HEx19del mL858R ®WEx20Ins mT790M

Fig. 1. Percentage ratio of histological features of non-small cell lung cancer mutation in Turkestan region

As a result of histological features, adenocarcinoma was detected in 41 patients (85%), undifferentiated
cancer in 3 patients (6%), squamous cell carcinoma in 4 patients (8%), and malignant neoplasm of lung cancer in
1 patient (2%). Thus, adenocarcinoma is the most common histological subtype of non-small cell lung cancer.
After verification of the diagnosis, all patients underwent a sociological survey according to the questionnaire
QLQ-LCI13 reflecting the life quality of patients with lung cancer (Giimiis, et al., 2023; Konstantinidis, et al.,
2023). Analysis of the data obtained before receiving targeted therapy showed high values of the symptomatic
scale and with high scores for cough, shortness of breath, loss of appetite and chest pain (more than 80 points).
Undoubtedly, this is due to the general pathological effect on the body of the developing tumor and the
accompanying inflammatory complications (Ning, et al., 2023; Watanabe, & Oshima, 2023).

Moreover, depressive disorders such as anxiety, irritability and tearfulness were recorded in patients.
Correspondents were also concerned about asthenic manifestations in the form of malaise, constant general
weakness, increased fatigue and decreased ability to work.

Based on the obtained histological data of lung cancer mutation, all patients were prescribed biomarker-
controlled therapy (Chao, et al., 2023) and appropriate targeted therapy using afatinib, erlotinib, gefitinib and
osimertinib (Liu, et al., 2018; Xiong, et al., 2022).

The analysis of the survival of patients with metastatic non-small cell lung cancer with EGFR, ALK+
mutation in the Turkestan region of the Republic of Kazakhstan for the period 2019-2020, shows 5 (25%)
patients - partial regression, 12 (60%) patients - stabilization of the process and 3 (15%) patients - the
progression of the process.

Further prospective observation revealed 60% of patients had a process stabilization for 12-24 months. The
median overall survival was 10.9 months (5.92-9.41; 95% CI), moreover, one-year survival was 60%, and two-
year survival varied within 30% (Figure 2).

100.0%
80.0%
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2
n
g 40.0%
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0.0% - T
0 12 24 36

Time (Months)

Fig.2. Kaplan-Meier curve shows overall survival depending on the therapy type (standard and targeted).
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Thus, the targeted therapy (erlotinib, afatinib, osimertinib, brigatinib) showed a significant increase in
overall and disease-free survival compared with standard therapy in patients, regardless of the histological tumor
subtype, line of therapy, gender, age.

In addition to the direct response to targeted therapy, we assessed the patient’s life quality.  Aggressive
treatment course of lung cancer following by a large number of side effects needs the studies of the patient’s
quality of life.

The physical rehabilitation effectiveness study shows the correlation between therapy effect and a
subjective assessment of the quality of life. The results of physical rehabilitation and assessment of the severity
of dyspnea allowed us to assess the actual level of stress and the degree of its impact on the body of a lung
cancer patient, as well as to correct rehabilitation. Thus, at the beginning of training, the MRC scale 3-4 indicator
is recommended, as it is trained, it can decrease to 1-2. To date, the breathing exercises are known as effective
methods to reduce postoperative complications of lung cancer, including shortness of breath, and thus improve
lung function and quality of life by strengthening the respiratory muscles.

According to a study conducted by the Duke Cancer Institute (DCI) on the effects of exercise on cancer
progression, it was found that physical activity led to an increase in the number of capillaries and a positive
response to chemotherapy (Betof, et al., 2015).

According to the results of a randomized clinical trial (RCT) using the EORTC-QLQ-C30
questionnaire, it was found that aerobic exercise and resistance training led to a reduction in pain syndrome in
patients with cancer (Nakano, et al., 2018). Thus, the RCT has shown that 150 minutes per week of aerobic and
strength training can lead to clinically significant pain reduction in cancer patients (Irwin, et al., 2015).

In our study, patients who received targeted therapy and structured physical activity showed a clinically
significant reduction in chest pain and improvement in their quality of life. During the observation period,
patients showed improvement in indicators related to breathlessness, fatigue, increased scores in overall health
status, physical and professional functioning scales (p>0.05) (Keilani, et al., 2019) [15]. Moreover, the duration
of stabilization of the process was maintained for 12 months. These data correspond to the results of Lux-Lung 6
(Yang, et al., 2015; Herbst, et al., 2016; Soria, et al., 2018).

Discussion

To date, the 5-year survival rate for non-small cell lung cancer is one of the lowest among cancers, and
varies at the level of 5%-15% for different countries (Detterbeck, Postmus, & Tanoue, 2013).

In recent years, platinum doublets have been the main method of treatment for non-small cell lung cancer.
However, it is not able to provide long-term control of the disease in most patients (median overall survival
varies from 8 to 10 months, one-year survival does not exceed 40%) (Argiris, 2004; Delbaldo, et al., 2004).

To date, non-small cell lung cancer is a genetically complex disease characterized by the presence of
therapeutically significant genetic mutations. Application molecular genetic testing is an integral part of the
diagnosis of non-small cell lung cancer, in order to select adequate therapy and personalize the treatment and
rehabilitation of cancer patients.

Targeted therapy has improved the disease prognosis and increased the treatment effectiveness (Bansal,
Yendluri, & Wenham, 2009).

Properly selected modern targeted or immunotherapy based on the results of molecular genetic testing
can improve the immediate and long-term results of treatment of a complex category of patients with non-small
cell lung cancer. All of the above certainly increases the survival rate of patients without disease progression,
which proves high indicators of the life quality.

Thus, a multidisciplinary approach in the diagnosis and treatment of cancer patients, using combined
targeted therapy and controlled physical exercise, undoubtedly leads to an improvement in quality of life and a
reduction in fatigue and stress after exercise in cancer patients. Numerous studies conducted in Russia, Europe,
and the USA have shown that cancer patients who underwent comprehensive restorative correction of
postoperative disorders through the use of medical rehabilitation methods are able not only to improve their
social status and quality of life, but also to reduce the risk of tumor recurrence and metastasis.

According to the results of the rehabilitation program "Healthy and Active Living After Cancer"
developed by Canadian rehabilitation specialists, personalized physical exercises improve the functional abilities
of the cancer patient's body, as well as quality of life indicators for up to 6 to 48 weeks (Santa Mina, et al.,
2019).

The US National Cancer Institute (NCI) and the American Society of Clinical Oncology (ASCO)
underlined the quality of life is the second most important criterion in evaluation the anticancer therapy results
after survival, and is more important than the tumor primary response to the treatment.

The physical rehabilitation effectiveness study shows the correlation between therapy effect and a
subjective assessment of the quality of life. To date, the breathing exercises are known as effective methods to
reduce postoperative complications of lung cancer, including shortness of breath, and thus improve lung function
and quality of life by strengthening the respiratory muscles.
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The personal social function indicators increase in comparison with initial data: satisfaction in social
communication, satisfaction in taking leisure and recreation, not significantly, an increase of activity satisfaction
(p>0.05).

It is noted that quality of life improves in social functioning (communication, family relations, activity,
rest) and in emotional functioning (mood, satisfaction with appearance) during lung cancer patient’s therapy.

The data obtained from our study indicates that dynamic control and regular monitoring of exercise programs
contribute to a lasting change in patient behavior, as well as an increase in adherence to treatment and
compliance with recommendations.

Furthermore, a multidisciplinary approach to the diagnosis and treatment of lung cancer may be an
excellent and intelligent system for determining the further tactics of rehabilitation for oncology patients.

To date, there is still no standardized rehabilitation program for cancer patients, although rehabilitation
undoubtedly helps cancer survivors maintain their maximum physical, social, psychological, and professional
functioning (Stubblefield, Kendig, & Khanna, 2019).

Patients with cancer at any stage of the disease require assessment of their quality of life before and
after treatment to determine their physical potential and the need for corrective rehabilitation measures. Although
the effectiveness of rehabilitation physical therapy is evident, further research is needed regarding its safety for
patients with chemotherapy-induced heart failure. The study does not claim to be an exhaustive for all aspects of
physical rehabilitation of after surgical treatment in postoperative period. Further clarification and improvement
is needed to improve the lung cancer patient’s rehabilitation assessment, also in studies of the physical
rehabilitation influence on the development of respiratory system functional compensation and restoration state.
Subsequent studies will be performed to assess the long-term effects of physical rehabilitation after lung cancer
surgery.

Conclusions

1. According to statistical data in the Republic of Kazakhstan, there were 226 cases of lung cancer per
100,000 population in 2011, with 34 patients (15%) detected at stages I-II, 152 (67.2%) at stage III, and 40
(17.6%) at stage IV. Diagram 1 shows a significant decrease of 137 lung cancer patients in 2020.

2. The five-year survival rate for lung cancer in the Turkestan region of Kazakhstan was 29.75% in 2011
and only 33.7% in 2020, with a total of 66 recorded survivors.

3. These changes are attributed to appropriately tailored targeted therapy based on molecular-genetic
testing, which has improved both immediate and long-term treatment outcomes for patients with non-small cell
lung cancer (NSCLC).

4. Among the group of oncology patients who received targeted therapy with afatinib, erlotinib,
gefitinib, and osimertinib, tumor control was achieved in 85% of cases, and the disease stabilization rate was
60% over a period of 12-24 months.

5. The median overall survival was 10.9 months (5.92-9.41, 95% CI), with one-year survival at 60% and
two-year survival varying within 30%.

6. The study evaluated the "Recovery and Exercises for Cancer Survivors" rehabilitation program
developed by Canadian rehabilitologists. Personalized physical exercises were found to improve the functional
abilities and quality of life indicators of oncology patients for a period ranging from 6 to 48 weeks. The
application of physical rehabilitation methods extended life expectancy by more than 48 weeks.

7. In this research, the greatest effectiveness of targeted therapy was observed when physical
rehabilitation methods, such as controlled physical exercises and breathing gymnastics, were applied early. The
analysis of physical rehabilitation results and the assessment of dyspnea severity using the MRC (1-4) scale
allowed for the evaluation of the actual level of exertion and its impact on the patients' well-being.

8. According to data from the National Cancer Institute (NCI) and the American Society of Clinical
Oncology (ASCO), the quality of life is a significant criterion for assessing the outcomes of anticancer therapy.
The conducted study evaluated the effectiveness of both anticancer therapy and physical rehabilitation, which
allowed tracking the correlation between the therapy's effects and the subjective assessment of the patients'
quality of life using the QLQ-LC13 questionnaire. The analysis of the data obtained after receiving targeted
therapy showed satisfactory values on the symptomatic scale, indicating reduced symptoms related to cough,
dyspnea, and chest pain.

9. Compared to the initial data, there is a significant increase in the indicators of scales reflecting social
functioning of the individuals: satisfaction with communication with others, satisfaction with opportunities for
leisure and recreation (p>0.05).

10. Currently, there is still no standardized rehabilitation program for patients with oncological diseases.
However, the proposed multidisciplinary approach in the diagnosis and treatment of oncology patients,
incorporating combined anticancer therapy and physical rehabilitation methods, significantly improves the
quality of life and reduces fatigue and stress levels among oncology patients.
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