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 Abstract 

Introduction: In recent decades, pharmacoeconomic analysis of multiple diseases has significantly 
progressed; in particular, the most prevalent one is the cost-effectiveness analysis. Chemotherapy remains 
the leading and most effective treatment option for small cell lung cancer, which accounts for more than a 
quarter of all other forms of respiratory cancers.   

Materials and Methods: An assessment of the incidence of lung cancer and its probable causes was carried 
out. The main methods used in the study were cost-of-treatment analysis, ABC/VEN analysis and cost-
effectiveness analysis. Survival rates (number of years or months, interval and average number of years/ 
months) and the cost of a month of life were also evaluated.  

Results and Discussion: The results obtained on the basis of a questionnaire survey of patients with lung 
cancer demonstrate that smoking is the leading risk factor – 24.9% of the pro rata contribution. The author 
identified the most expensive drugs, costing 60-80% of the budget, that is scheme 2 ‘etoposide + 
carboplatin’, and the least expensive drugs, costing 5-10% of the budget, which are auxiliary drugs. 
According to the study results, patients managed following a chemotherapy regimen ‘etoposide + 
carboplatin’ have the highest survival rate at the highest cost of treatment compared to patients following a 
chemotherapy regimen ‘cyclophosphamide + doxorubicin + vincristine’, which is the least expensive.  

Conclusion: Evidence-based comprehensive pharmacoeconomic model for evaluation of drug supply for 
chemotherapy in small cell lung cancer improves registration of history cases and allows for 
pharmacoeconomic cost-effectiveness analysis considering features of each patient.   
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Introduction 
The urgency of pharmacoeconomic studies is due to the 
fact that their results provide an opportunity to 
scientifically validate the scheme of medical interventions 
and use of medications, and choose the most appropriate 
variant of all possible options, both for the sake of a 
patient and to reduce costs of treatment for medical 
facilities (Svistunov et al. 2016; Anoshkina 2020; Petrov 
2022; Yagudina and Gavrilova 2022).  

In recent decades, pharmacoeconomic analysis of 
multiple diseases has significantly progressed; it includes 
such methods as ‘cost analysis’, ‘cost minimization 
analysis’, ‘cost-effectiveness analysis’, ‘cost-utility 
analysis’, and ‘cost-benefit analysis’. The most prevalent 
is the ‘cost-effectiveness’ analysis, which determines the 
ratio of costs and efficiency obtained in the compared 
therapeutic options (Yagudina and Skulkova 2011).  

Lung cancer ranks first in the structure of malignant 
neoplasms in Russia and globally. It is more often 
detected in men than in women and is characterized by 
the highest mortality rates among oncological diseases. 
The highest mortality rate is associated with the 
difficulties of its early detection (especially for small cell 
lung cancer), since it develops asymptomatically for a 
long time, and has manifestations similar to non-
oncological respiratory diseases (pneumonia, alveolitis, 
tuberculosis). Therefore, most patients consult 
oncologists when the disease has already progressed to 
stages III-IV (Chen 2016; Tsiouprou et al. 2019; 
Makimbetov and Dzhunushalieva 2019; Mukhambetzhan 
et al. 2020; Ulumbekova et al. 2022).  

According to experts of the Department of 
Chemotherapy, at N.N. Blokhin National Medical 
Research Center of Oncology, Ministry of Health of the 
Russian Federation, small cell lung cancer develops 
quickly, is diagnosed late, and forms metastases 
aggressively; the disease is characterized by a severe 
course of treatment when symptoms appear, the survival 
rate of patients is relatively low. That is why, research 
interest in this disease is growing and will continue to 
grow, since every year the number of people suffering 
from this pathology increases (Kuzminov et al. 2019).  

Chemotherapy remains the leading and most effective 
treatment option for small cell lung cancer, which 
accounts for more than a quarter of all other forms of 
respiratory cancers (Bagrova et al. 2013; Napreenko et al. 
2020; Kuzminov et al. 2020).  

Therefore, pharmacoeconomic evaluation of drug 
supply for chemotherapy in the treatment of patients with 
small cell lung cancer is a critical area of research. The 
result of a pharmacoeconomic analysis of multiple 
standard chemotherapy regimens for small cell lung 
cancer will demonstrate the level of costs and their 
effectiveness, and allow making decisions about the most 
appropriate therapeutic options.  

Research literature searches give no direct references 
to the above subject area in the published research papers. 
It has been confirmed that pharmacoeconomic evaluation 
of the chemotherapy regimens administered for small cell 
lung cancer treatment is an urgent task of modern 
medicine requiring prompt solution.  

Most clinical research studies involving small cell 
lung  cancer  highlight  issues to  improve its diagnostics  
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(Früh et al. 2013; Yang et al. 2019; Dingemans et al. 2021; 
Kosterina and Grinberg 2019; Gimalova et al. 2020; 
Esakov et al. 2022; Grigoruk et al. 2022; Skurikhin et al. 
2022 and others) and treatment (Bagirova et al. 2013; 
Gandhi et al. 2018; Tsiouprou et al. 2019; Napreenko et al. 
2020; Kuzminov et al. 2020; Meijer et al. 2022).  

Despite the increased number of pharmacoeconomic 
investigations related to lung cancer management, there are 
few studies on pharmacoeconomic analysis of 
pembrolizumab and nivolumab application in the second 
line of therapy for advanced non-small cell lung cancer 
(Avksentiev et al. 2019) and pharmacoeconomic evaluation 
of the effectiveness of chemotherapy for malignant 
neoplasms of the bronchi and lungs (Yarovoy and Shikina 
2020).  

Currently, interest in the problem of pharmacoeconomic 
evaluation of drug supply for chemotherapy in the 
treatment of patients with small cell lung cancer results 
from the increased incidence rate, severity, high degree of 
the disease aggressiveness, its high sensitivity to 
chemotherapy, and younger age of patients newly 
diagnosed with this pathology. 

Thus, the development of a pharmacoeconomic model 
and methodological approaches for pharmacoeconomic 
evaluation of drug supply for chemotherapy in the treatment 
of patients with small cell lung cancer, including cost-
effectiveness analysis, is a crucial area of medical research.  

The aim of study: to validate a pharmacoeconomic 
model for evaluation of drug supply for chemotherapy in 
the treatment of patients with small cell lung cancer. 

Materials and Methods 
Study design 
Evaluation of the lung cancer incidence and its probable 
causes included a statistical data analysis on the disease 
incidence in the population, an analysis of carcinogenic 
environmental factors based on laboratory control findings 
from the Center for Hygiene and Epidemiology of 
Voronezh Region in 2017-2022, and an investigation of the 
lifestyle of the patients with small cell lung cancer based 
on the questionnaire data (2017-2021, 410 patients 
diagnosed with small cell lung cancer). The experimental 
protocols were approved by the local Ethical Committee of 
Voronezh State Medical University named after N.N. 
Burdenko of the Ministry of Health of the Russian 
Federation (Minutes No. 7 of 22.10.2020).  

The authors performed a pharmacoeconomic analysis 
of the costs for basic and axiliary drugs included in three 
different chemotherapy regimens for small cell lung cancer 
(regimen 1: etoposide 100 mg/m² on days 1-3 + cisplatin 
100 mg/m² on day 1; regimen 2: etoposide 100-120 mg/m² 
on days 1-3 + carboplatin AUC 4-6 on day 1; regimen 3: 
cyclophosphamide 1000 mg/m² on day 1 + doxorubicin 50 
mg/m² on day 1 + vincristine 1.5 mg/m² on day 1). 

Costs for axiliary drugs, which are used to ensure 
means to ensure water load and to eliminate adverse reactions 
after chemotherapy (ondansetron, metoclopramide, 
furosemide, sodium chloride solution complex [potassium 
chloride + calcium chloride + sodium chloride], sodium 
bicarbonate), were also evaluated.  

The main methods used in the study were cost-of-
illness analysis, ABC/VEN analysis, and cost-effectiveness 
analysis.  

The  ‘cost-of-the-disease’  parameters  included  direct  

costs: the cost of a bed-day, laboratory and diagnostic tests, 
and the cost of medications. Calculations were made per 1 
course of chemotherapy.  

ABC/VEN analysis divided the drugs into groups – A 
(the most expensive drugs), B (less expensive), C (the least 
expensive), and into three categories – V (vital), E 
(essential), and N (non-essential). 
Statistical analysis 
For a cost-effectiveness analysis, the minimum sample size 
of patients was validated? and the analysis was performed 
based on the recommendations developed by A.N. 
Narkevich and V.N. Vinogradov, who generalized common 
approaches used to validate the sample size (the method by 
V.I. Paniotto, the method by K.A. Otdelnova, the method 
by N. Fox, the transformation of the margin of sampling 
error method, etc.); this provides the “enhanced accuracy 
of research”, and is recommended for use when preparing 
PhD dissertations and making final conclusions. This 
validation demonstrated that the minimum sample size 
with an accepted statistical error of no more than 5% 
should be at least 400 patients. 

To evaluate the treatment effectiveness parameters, the 
author analysed medical records of 638 patients who 
underwent chemotherapy for small cell lung cancer during 
2017-2021 in Lipetsk regional oncological hospital and 
Voronezh regional oncological hospital, since it was 
impossible to provide the required minimum sample size 
within specified period on the basis of one hospital. The 
analysis included survival rates (number of years or 
months, interval and average number of years/ months), 
and the cost of a survived month of life. 

Results and Discussion 

The main lines of research were: 
1) to evaluate the lung cancer incidence and its 

probable causes; 
2) to perform pharmacoeconomic analysis of therapy 

for small cell lung cancer; 
3) to develop a comprehensive pharmacoeconomic 

model for evaluation of drug supply for chemotherapy in 
small cell lung cancer.  

The first stage of research was carried out at the Center 
for Hygiene and Epidemiology in Voronezh Region. 

The second and third stages of research were carries out 
base on the data obtained in  Lipetsk regional oncological 
hospital and Voronezh regional oncological hospital. 

The main unit for analysis in the study was the cost of 
drugs included in three different chemotherapy regimens for 
small cell lung cancer (regimen 1; regimen 2; regimen 3). 

The cost of medical treatment was calculated for 11 
drugs (cisplatin, carboplatin, etoposide, vincristine, 
cyclophosphamide, doxorubicin, ondansetron, 
metoclopramide, furosemide, sodium chloride solution 
complex [potassium chloride + calcium chloride + sodium 
chloride], sodium bicarbonate) used in the analysed 
chemotherapy regimens for small cell lung cancer.  

Pharmacoeconomic analysis of the small cell lung 
cancer therapy for the analysed treatment regimens 
included ‘cost-of-illness analysis’, ‘ABC/VEN analysis’, 
and ‘cost-effectiveness analysis’.  

The treatment effectiveness parameters were evaluated 
based   on   the  medical  records  of  638  patients who 
had  undergone chemotherapy for small cell lung cancer  
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during 2017-2021 in Lipetsk regional oncological 
hospital and Voronezh regional oncological hospital. 

Respiratory cancers in the population: analysis of the 
incidence and probable causes 
The analysed respiratory cancer incidence in the 
population of Voronezh and Lipetsk regions demonstrated 
that the annual morbidity values of trachea, bronchi, lung 
cancers in men range within 61.19 - 86.7 cases per 100 
thousand male populations; in women this parameter was 
much lower and equalled 9.89–16.80 cases per 100 
thousand female populations. Long-term average annual 
value in men was 77.89±3.62 cases per 100 thousand, in 
women – 15.95±0.55 cases per 100 thousand in Voronezh 
region; that average annual value was higher compared to 
Lipetsk region (58.23±12.9 and 14.14±2.5, respectively). 
However, in Voronezh regionб there was a downward 
trend in the number of cases of diseases (the 5-year rate 
of decrease for men was 16.60%, for women – 10.47%), 
while in Lipetsk region an upward trend was recorded 
(the 5-year growth rate in men was 5.26%, in women – 
24.18%). 

The analysed probable risk factors and causes of 
respiratory cancers demonstrated that environmental 
factors (concentration of carcinogens in the atmospheric 
air was detected using objective methods of laboratory 
control; a radioactive factor associated with the probable 
presence of radon in the air of residential premises) were 
not the leading ones, since the risks were at an acceptable 
level, and no correlations with the morbidity rates of the 
population were traced.  

The analysed data from a questionnaire survey of the 
patients with lung cancer revealed that smoking was the 
leading risk factor and constituted 24.9% of pro rata 
contribution. Notably, 82.4% of patients smoked prior to 
being diagnosed with cancers of the trachea, bronchi, 
lungs (90.5% of male patients, 37.1% of female patients). 
Of 338 smoking patients, 14 patients smoked 1-2 
cigarettes per day (4.1% of smokers), 76 patients smoked 
3-5 cigarettes per day (22.4%), 128 respondents smoked 
6-10 cigarettes per day (37.8%) and 121 patients smoked 
more than 10 cigarettes a day (35.7%).  

Thus, lung cancer ranks the first in the structure of 
oncological morbidity of the population, the ratio of the 
trachea, bronchi, lung cancers based on gender (m/f) 
ranges within 4.53-6.52 across years. The leading cause is 
smoking. Lung cancer is diagnosed at stages III-IV in 
more than 50% of cases (in Voronezh region, cancer stage 
III was diagnosed in 28.8% of cases, cancer stage IV – 
34.6%; in Lipetsk region, cancer stage III – 22.1%, 
cancer stage IV – 40, 3%), the fact requiring improved 
preventive diagnostic interventions of medical facilities.  

Pharmacoeconomic analysis of chemotherapy in the 
treatment of lung cancer 
The analysed direct costs for the treatment of small cell 
lung cancer demonstrated that the cost for one course 
of chemotherapy according to regimen 1 ranged within 
9521.80-11797.55 rubles, for one course of chemotherapy 
according to regimen 2 ranged from 8150.20 to 10947.35 
rubles, and for one course of chemotherapy according to 
regimen 3 ranged from 5830.40 to 6929.90 rubles. The 
costs included the cost for a bed-day of a patient’s stay at 
hospital – from 660 to 1650 rubles, with an average value 
equalling 1305 rubles; and the cost of diagnostic and 
laboratory tests for one course of  treatment  ranging from            

1265 to 2105 rubles, with an average value equalling 
1685 rubles. 

It has been established that the cost of the basic and 
auxiliary drugs for one chemotherapy course depending on 
the treatment regimen was from 2970.60 rubles up to 
5922.00 rubles: when taking the average values, it amounted 
to 4742.60-5286.80 rubles for regimen 1, 3892.40-4005.20 
rubles for regimen 2, and 3174.90-3605.40 rubles for 
regimen 3. Elimination of undesirable (side) effects of basic 
medications cost from 80.20 to 184.90 rubles, with an 
average value equalling 131.00 rubles.  

Evaluation of the cost structure of various chemotherapy 
regimens for small cell lung cancer based on ABC/VEN 
analysis demonstrated that the regimen 1 treatment 
(etoposide + carboplatin) accounted for 61.4-61.9% in the 
cost structure, the regimen 2 treatment (etoposide + 
cisplatin) – 20.7-20.8%, and the regimen 3 treatment 
(cyclophosphamide + doxorubicin + vincristine) – 
8.9-10.2%. The cost of auxiliary drugs accounted for 
7.7-8.4% in the cost structure (Table 1). 
Table 1. Results of the ABC analysis: the share of financial costs of the 
provision of drugs for chemotherapy in small cell lung cancer 

Groups 
of 

medica-
tions

Chemotherapy 
regimens

Financial costs of medications 
and their share of total costs

Abs., rubles %

Lipetsk regional oncological hospital
А Regimen 2 382 455.20 61.4

В
Regimen 1 129 121.30 20.7
Regimen 3 63 225.90 10.2

С Auxiliary drugs 48 168.00 7.7
Voronezh regional oncological hospital

А Regimen 2 740 157.00 61.9

В
Regimen 1 248 460.00 20.8
Regimen 3 107 082.00 8.9

С Auxiliary drugs 100 884.50 8.4

VEN analysis performed at the Lipetsk regional oncological 
hospital demonstrated that in 2021 all drugs applied in three 
chemotherapy regimens for the small cell lung cancer 
treatment were included in category V (vital), since they 
were from the list of vital drugs; this accounted for 92.3% of 
the costs. Five auxiliary drugs constituted category E 
(essential), they accounted for 7.7% of the costs. There were 
no drugs in category N (non-essential) (Table 2). 

Table 2. Results of the VEN analysis: the share of financial costs and % 
of all drugs for chemotherapy in small cell lung cancer  

Groups of 
medications 

based on 
financial costs

Chemothe-
rapy 

regimens

Financial costs of medications 
and their share of total costs

Abs., rubles. %

Lipetsk regional oncological hospital

V
Regimen 2 382 455.20 61.4
Regimen 1 129 121.30 20.7
Regimen 3 63 225.90 10.2

E Auxiliary 
drugs 48 168.0 7.7

N 0 0 0
Voronezh regional oncological hospital

V
Regimen 2 740 157.00 61.9
Regimen 1 248 460.00 20.8
Regimen 3 107 082.00 8.9

E Auxiliary 
drugs 100 884.50 8.4

N 0 0 0
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VEN-analysis performed at the Voronezh regional 
oncological hospital demonstrated similar results: 
category V (vital) included drugs applied in three 
chemotherapy regimens, they accounted for 91.6% of the 
costs; category E (essential) included 5 drugs, they 
accounted for 8.4% of costs; no drugs were included in 
category N (non-essential). 

The results of the ABC/VEN-analysis performed at 
the Voronezh regional oncological hospital and Lipetsk 
regional oncological hospital demonstrated that of all 
drugs included in the list, 75% were vital, and 25% were 
essential (Table 3). 

in terms of relevance had no significant differences.  
The author identified the most expensive drugs, 

costing 60-80% of the budget: this was regimen 2 
(etoposide 100-120 mg/m² on days 1-3 + carboplatin 
AUC 4-6 on day 1), and the least expensive ones, costing 
5-10% of the budget: they were auxiliary drugs necessary 
to ensure the course of chemotherapy and eliminate 
unwanted reactions, i.e. furosemide 10 mg/mL, 
metoclopramide 5 mg/mL 2 mL, 5% sodium bicarbonate 
solution, 0.9% solution NaCl. 

Cost-effectiveness analysis based on the patient register 
Due to high variability of the survival rate (from 0.6 

to 132.5 months), it was appropriate to evaluate the 
effectiveness of the regimens in terms of the patients’ 
distribution by 1, 2, 3 and 4-year survival rate groups 
(Table 4, Fig. 1).  

It was found that administration of the treatment 
regimen ‘etoposide + carboplatin’ in patients with stage I 
resulted in an almost 2-time higher 1-year survival rate 
(46.2%) than administration of the treatment regimen 
‘etoposide + cisplatin’ (27.3%). 

As reported, the percentage of patients with stage I 
who received ‘etoposide + cisplatin’ had the highest 3-
year survival rate (45.5%), the percentage of patients with 
stage I and 3-year survival rate who received ‘etoposide + 
carboplatin’ was 15.4%. 

Patients with stage III had approximately similar 
percentage of 2-year survival rate: this value was 34.4% 
in patients treated following regimen 1, 33.9% in 
patients treated following regimen 2 and 42.9% in 
patients treated according to regimen 3. Three-year 
survival was 8.4% for regimen 1, 11% for regimen 2, 
and 7.1% for regimen 3. 

These values evidence that patients receiving the 
chemotherapy regimen ‘etoposide + carboplatin’ have 
the highest survival rate at the highest cost of treatment, 
compared with the regimen ‘cyclophosphamide + 
doxorubicin + vincristine’, which is the least expensive. 

Thus, it was found that, at stages III and IV, it is more 
rational to give preference to the cyclophosphamide + 
doxorubicin + vincristine regimen, and at stages I and II, 
priority should be given to the most cost-intensive 
regimens. 

Survival rate

Therapy regimens
Regimen 1 etoposide + cisplatin 

(n=262)
Regimen 2 etoposide + carboplatin 

(n=285)
Regimen 3 cyclophosphamide +  
doxorubicin + vincristine (n=91)

I II III IV I II III IV I II III IV
Absolute number of patients

1-year 3 6 66 71 6 6 61 85 - - 25 22
2-year 1 12 45 19 2 11 43 19 - - 24 10
3-year 5 5 11 2 2 7 14 3 - - 4 -
4-year 2 3 9 2 3 5 9 3 - - 4 2

Total number 
of patients 11 26 131 94 13 29 127 116 0 0 57 34

% of patients
1-year 27.3 23.1 50.4 75.5 46.2 20.7 48.0 73.3 0 0 44.6 64.7
2-year 9.1 46.2 34.4 20.2 15.4 37.9 33.9 16.4 0 0 42.9 29.4
3-year 45.5 19.2 8.4 2.1 15.4 24.1 11.0 2.6 0 0 7.1 0.0
4-year 18.2 11.5 6.9 2.1 23.1 17.2 7.1 2.6 100 0 5.4 5.9

Total number 
of patients 11 26 131 94 13 29 127 116 1 0 56 34

Table 3. Results of the ABC/VEN analysis, %  

Groups of 
medications 

based on 
financial costs

Distribution of medications 
depending on the degree of 

need
Average

V E N
Lipetsk regional oncological hospital

А 25 0 0 25
В 50 0 0 50
С 0 25 0 25

Total 75 25 0 100.0
Voronezh regional oncological hospital

А 25 0 0 25
В 50 0 0 50
С 0 25 0 25

Total 75 25 0 100.0

Notably, group A (61.4% of total costs and 61.9%, 
respectively) included 25% of drugs from group V, 50% 
of drugs from group E and 0% of drugs from group N. 
Group B (30.9% of total costs and 29 .7%, respectively) 
included 50% of medications from group V, and 0% of 
medications from groups E and N. Group C (7.7% of total 
costs and 8.4%, respectively) included 0% medications 
from group V, 25% of medications from group E, and 0% 
medications from group N.  

Thus, parallel studies conducted at two medical 
facilities – the Lipetsk regional oncological hospital and 
Voronezh regional oncological hospital – evidenced that 
the structure of costs and the results of ranking for drugs   

Table 4. Evaluation of the 1, 2, 3 and 4-year survival rate (absolute number of patients, % of patients)   
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Figure 1. Survival of patients depending on the treatment regimen.  

Developed comprehensive pharmacoeconomic model 
for evaluation of the drug supply for chemotherapy in 
patients with small cell lung cancer  

A comprehensive pharmacoeconomic model is aimed to 
improve the registration of history cases of patients with 
small cell lung cancer to provide pharmacoeconomic 
cost-effectiveness analysis.  

The registration of history cases of patients with small 
cell lung cancer was improved for pharmacoeconomic 
analysis using modern computer data processing 
algorithms. To implement this task, the author developed 
a computer program (No. 2023611048 dated January 16, 
2023) to carry out a pharmacoeconomic analysis of small 
cell lung cancer treatment. The pharmacoeconomic 
analysis was performed to assess economic efficiency of  

pharmacotherapy in oncological inpatients having varying 
severity of the disease.  

The software module automatically calculates the cost 
of therapy for a particular patient; this fact was taken into 
account in the subsequent pharmacoeconomic analysis.  

The program provides automatic calculation of the 
following required parameters: patient’s age; the number 
of months survived; and direct medical costs. 
Pharmacoeconomic analysis forms the patient sample 
p a r a m e t e r s f r o m t h e d a t a b a s e ; i m p l e m e n t s 
pharmacoeconomic analysis algorithms for a sample of 
patients; visualizes the analysis results in the form of a 
list of tables. The data that are entered about the patient, 
their medical history and treatment are presented in the 
diagram (Fig. 2). 

Figure 2. Total scheme of the program. 
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T h e p r o g r a m i s d e s i g n e d t o c o n d u c t a 
pharmacoeconomic analysis of chemotherapy for patients 
with small cell lung cancer of varying severity in 
oncological hospitals to assess the economic efficiency of 
pharmacotherapy.  

The algorithm for processing and consolidating 
information from the search results in the database allows 
selecting patients that meet the specified search criteria. 
Patients who meet the criteria are placed in the same 
group and then compared, since these patients, despite the 
same parameters, receive different chemotherapy and, as 
a result, have different survival rates after received 
treatment. Next, patients from the sample are compared in 
pairs. If the next two patients in the line are administered 
different treatment regimens, then a pharmacoeconomic 
analysis is performed for this pair of patients:  

- based on the value of direct medical costs and the 
number of months survived, the cost of the 1st month 
of life of patient No. 1 is calculated relative to patient 
No. 2; 
- the calculated relative cost of the 1st month of life 

a l l ows eva lua t ing the cos t - e ff ec t iveness o f 
pharmacotherapy in patients with small cell lung cancer.  

For each pair of patients, a resulting table is formed 
that represents the analysed findings of pairs of patients, 
they are displayed as a list in the ”Analysis” section of 
the main program window. 

A table is formed according to groups of patients who 
receive the same therapy regimen, with the criteria 
presented above. The average number of survival months 
and the average cost of treatment are calculated for this 
group of patients. Then, the cost-effectiveness analysis of 
chemotherapy for small cell lung cancer is carried out for 
the group of patients with the highest statistical 
significance.  

Pharmacoeconomic analysis ”costs - effectiveness” is 
automatically performed according to the formula:  

CEA = (DC1 – DC2)/(Ef1 - Ef2) 
where DC1 and DC2 (direct cost) – direct medical 

costs for regimen 1 and regimen 2 treatments, 
respectively;  

Ef1 and Ef2 (effectiveness of treatment) – 
effectiveness of treatment for chemotherapy according to 
regimens 1 and 2, respectively.  

The algorithm for conducting pharmacoeconomic 
analysis is presented in Figure. 3.  

The program was tested on the basis of the Voronezh 
regional oncological hospital. In particular, there was a 
sample of patients grouped according to the principle of 
forming “copy-pair” groups in view of various treatment 
regimens and a risk factor that aggravates the course of 
the disease. An example of the software module 
implementation is processing the data of patients being at 
risk for the smoking factor who are in the same age 
group. The criteria to evaluate patients in the database 
included in one ”copy-pair” were gender (men), age (61 
years and older), stage of the disease (IIIA, IIIB), general 
condition before treatment (ECOG 1) and duration of 
smoking (11-20 years). The analysed survival rate of 
patients receiving different regimens evidenced that the 
patient who had undergone the etoposide + carboplatin 
treatment regimen lived 5 months longer than the patient 
who had received the etoposide + cisplatin regimen, and 
the cost of 1 month of life for this patient was 24488 
rubles; thus, prolongation of life in monetary terms 
amounted to 24 488 x 5 = 122440 rubles. 

The implemented program also allowed for a 
pharmacoeconomic analysis of patient groups, 
combined according to one criteria – gender (men), age 
(61   years   and   older),   stage  of  the  disease – (IV), 

Figure 3. Conducted pharmacoeconomic analysis 

https://pubchem.ncbi.nlm.nih.gov/compound/Etoposide
https://pubchem.ncbi.nlm.nih.gov/compound/Carboplatin
https://pubchem.ncbi.nlm.nih.gov/compound/Etoposide
https://pubchem.ncbi.nlm.nih.gov/compound/5460033
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general condition before treatment (ECOG 1) and 
duration of smoking (6-10 years). A survival rate analysis 
of patients treated with different regimens demonstrated 
that the group of patients receiving the etoposide + 
carboplatin regimen lived 7 months longer than the group 
of patients receiving the etoposide + cisplatin regimen. 
The cost of 1 month of life of these patients was 27 676 
rubles; thus, prolongation of life in monetary terms was 
27 676 x 7 = 193732 rubles.  

The results of the study demonstrate that the use of 
chemotherapy with different costs have different results 
in terms of survival rate, and, therefore, a more expensive 
regimen allows extending the patient’s life with a 
moderate cost of a survived month of life.  

Conclusion  
The results obtained demonstrate that chemotherapy 
regimen 2 (etoposide + carboplatin) is more often 
administered at stages I and II for small cell lung cancer 
treatment – for 52.0% and 57.7% of patients, respectively. 
At stage III, the priority of use is shifted towards regimen 
1 (etoposide + cisplatin): it accounted for 41.7%. Therapy 
regimen 2 also prevails at stage IV: it accounted for 
47.5% of cases. Regimen 3 is not administered at stages I 
and II; however, it is the least expensive in terms of the 
economic cost. The average survival rate of a patient 
when administering chemotherapy regimen 2 is 14.3 
months; when treated according to chemotherapy regimen 
3 makes 18.1 months. Evaluated cost of a survived month 
of life for patients with stages III and IV evidenced that 
savings on the cost of a survived month of life for stage 
III using regimen 3 would be 22 270.3 rubles for 1 month 
of life, and for stage IV – 11 044.5 rubles. It has been 
proven that at stages III and IV it is more rational and 
efficient to use the cyclophosphamide + doxorubicin + 
vincristine regimen, and at  stages  I and II it is preferable  

to administer more cost-intensive regimen 2 ‘etoposide + 
carboplatin’.  

It should also be noted that the conducted 
pharmacoeconomic analysis revealed specificity of its use 
in oncology, namely, its main aim was to increase the 
survival rate of patients but not to minimize costs; 
therefore, it should be recommended for oncological 
hospitals to conduct this analysis in terms of increased 
survival rate rather than amount of costs.  

Taking into account the complexity of the oncological 
disease, it is necessary to pay attention to the features of 
the course of a specific pathology, in particular, the size 
of the primary tumor, involvement of regional lymph 
nodes, and presence of distant metastases.  

Thus, minimized cost of treatment cannot be the main 
criterion to evaluate the effectiveness of chemotherapy 
for small cell lung cancer.  

A n e v i d e n c e - b a s e d c o m p r e h e n s i v e 
pharmacoeconomic model evaluating the drug supply for 
chemotherapy in patients with small cell lung cancer 
improves the registration of history cases and allows for a 
cost-effectiveness pharmacoeconomic analysis 
considering features of each patient. Validation of a 
software module that provides statistical analysis of the 
number of patients with a certain stage of the disease and 
treatment regimens they receive has shown the potential 
to improve the quality of medical care at the current level 
of drug costs. Data on expenses of medical facilities for 
this pathology are being updated to assess the economic 
costs of chemotherapy, which allows attracting more 
funds to medical organizations to provide quality medical 
care to cancer patients. 
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