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Introduction: Lower respiratory tract infections are the third leading cause of death worldwide and 

the leading cause of death in low-income countries [1] . Community-acquired pneumonia (CAP) is a 

common disease that causes a significant disease burden for the community, especially in children 

under 5 years of age, the elderly, and the immunocompromised [2] [3] . 

Antibiotics are routinely used to treat CAP [1] . Inadequate management of CAP in hospitalized 

patients prolongs hospital stay as well as increases the cost of therapy and mortality from CAP. In 

addition, the emergence of multidrug-resistant (MD) microorganisms creates serious problems in the 

selection of empiric and specific therapy [4] . In recent years, there has been a steady increase in the 

number of hospitalizations, including. in intensive care units for CAP, especially in the elderly [5] . 

Mortality rates range from 2% to 20%, reaching 50% in intensive care unit patients, and vary by 

health care facility, geographic region, patient category, and age [4] [5] . 

Global recommendations for the treatment strategy of CAP consist of empirical prescription of 

antibacterial drugs - beta-lactams, fluoroquinolones, macrolides [6] [7] - until the results of laboratory 

studies are obtained to identify the etiological agent responsible for CAP. etiotropic therapy. 

According to Russian national clinical guidelines [8] [9], macrolides, fluoroquinolones, 

cephalosporins and aminopenicillins are prescribed empirically. It was noted that there were no 

significant differences in terms of efficacy and safety between the groups of these antibacterial drugs 

in the outpatient setting. 

First-line empiric antibiotic therapy (ABT) strategies differ in other countries. Thus, in Switzerland 

and the Netherlands, beta-lactam monotherapy is recommended as a standard for hospitalized patients 

with CAP in intensive care units [10] [11] In the Gulf countries, inhaled fluoroquinolones are the drug 

https://portal.issn.org/resource/issn/2992-9202
https://portal.issn.org/resource/issn/2992-9202


Journal of Science in Medicine and Life,  Volume: 2 Issue: 10 Year: 2024,   ISSN: 2992-9202 

65 
 

of choice for initial ABT [6] . The choice of the drug largely depends on the national epidemiological 

data on antibiotic resistance of the main pathogens of CAP. 

Meta-analyses [12] [13] found better outcomes in patients receiving a combination of macrolides with 

a beta-lactam compared to a beta-lactam alone. However, the clinical benefit of adding macrolides to 

beta-lactams for empiric treatment of moderate CAP remains controversial [11] [14] , as differences 

in treatment outcomes may be related to patient age and comorbid conditions [ 10]. 

There were also no significant differences in the cost-effectiveness of preferred antibiotic strategies 

for CAP in non-intensive care settings between beta-lactam monotherapy, beta-lactam/macrolide 

combination therapy, or fluoroquinolone monotherapy [7] . 

Thus, all treatment strategies have approximately the same effectiveness, depend on the regional map 

of antibiotic resistance and must be determined individually by the doctor for each patient based on 

risk factors and comorbid conditions [15] . 

The aim is to analyze the costs of treatment of CAP with different ABT strategies to optimize the cost 

structure of the medical organization and budget planning for local health systems. 

Material and Methods: A retrospective epidemiological analysis of extracts from the medical 

records of middle-aged patients treated in multidisciplinary medical organizations according to the 

World Health Organization classification was performed. 157 medical records were included in the 

study. Inclusion criteria: diagnosis of community-acquired pneumonia, prescription of therapy with 

beta-lactam antibiotics. Exclusion criteria were other diagnoses or prescription of other therapy. 

Research depth - 2 years. The effectiveness of the empirical initial ABT strategy was assumed to be 

non-replaceable. The information in the medical cards of the patients is recorded in specially created 

registration cards. 

Primary direct medical costs were calculated in accordance with Annexes 12 and 13 of the General 

Tariff Agreement for 2023 [16] . They include the following costs: 

Later, they added the costs of drugs (ABT) and hospitalization (inpatient). 

The cost of ABT was calculated based on the cost of a daily dose of an antibacterial drug. To do this, 

we calculated the arithmetic mean value of the price of 1 mg of the drug for three concluded public 

contracts posted on the official website of public procurement [17] . Then, the daily dose is 

determined according to the dosage regimen specified in the instructions for medical use. The cost of 

ABT per day was calculated as the multiplication of the average daily dose of 1 mg of active 

substance. 

The cost of ineffective therapy includes the cost of treatment with other antibacterial drugs. The cost 

of ABT was not taken into account when adverse events occurred due to lack of reliable data. 

Indirect medical costs (IC) were not considered in this study.  

Methods of research: Cost minimization analysis 

When analyzing cost-effectiveness analysis (CEA), in a given case - cost minimization 

analysis (English cost minimization analysis, CMA), the difference in costs per 1 patient for treatment 

options x and y was calculated using the formula [18] [19]. ] : 

 

CMA = DC x – DC y , 

 

where DC x - direct costs for ABT x; DC y - Direct costs for ABT y . 

Economic efficiency analysis 

A cost-effectiveness analysis was performed to evaluate initial empiric antibiotics as a cost-

of-illness-to-achievement ratio. The cost-effectiveness ratio (CER) was assumed to be inversely 
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proportional to the number of hospital days before discharge. The calculation was made according to 

the following formula [18] [19] : 

 

CER = (DC + IC) / Ef, 

 

where DC is direct medical costs; IC - indirect medical costs (in this study - 0); Ef - treatment 

efficiency (hospitalization days). 

Moral aspects 

The study was conducted in accordance with the provisions of the Declaration of Helsinki of 

the World Medical Association (Fortaleza, Brazil, 2013). Informed consent was not obtained due to 

the retrospective nature of the study. 

Statistical analysis 

The obtained data were subjected to statistical processing in MS Excel (Microsoft, USA) and 

Statistica (StatSoft Inc., USA). The results are presented in absolute and relative values. Treatments 

prescribed to fewer than 3 patients in our sample were combined into the “Other” category and not 

used in further statistical analysis. 

Conclusions: 

The findings of this study indicate that the effectiveness of antibiotic therapy strategies for 

community-acquired pneumonia (CAP) in children is largely influenced by regional patterns of 

antibiotic resistance, patient age, and comorbid conditions. A combination of macrolides and beta-

lactams appears to offer better clinical outcomes in some cases, although the benefits of adding 

macrolides to beta-lactams for empiric treatment remain debated. The study highlights that no 

significant differences exist between the cost-effectiveness of different antibiotic strategies in non-

intensive care settings. These results suggest that treatment should be personalized, considering local 

epidemiological data and patient-specific factors. The implications for clinical practice include the 

need for tailored antibiotic prescribing protocols, which could optimize both treatment efficacy and 

cost. Future research should focus on long-term outcomes of different therapy combinations, 

especially concerning antibiotic resistance development and cost minimization in broader 

populations. 

 

Literature 

 

1. Andryev S. et al. Experience with the use of memantine in the treatment of cognitive disorders 

//Science and innovation. – 2023. – Т. 2. – №. D11. – С. 282-288. 

2. Antsiborov S. et al. Association of dopaminergic receptors of peripheral blood lymphocytes 

with a risk of developing antipsychotic extrapyramidal diseases //Science and innovation. – 

2023. – Т. 2. – №. D11. – С. 29-35. 

3. Asanova R. et al. Features of the treatment of patients with mental disorders and cardiovascular 

pathology //Science and innovation. – 2023. – Т. 2. – №. D12. – С. 545-550. 

4. Begbudiyev M. et al. Integration of psychiatric care into primary care //Science and innovation. 

– 2023. – Т. 2. – №. D12. – С. 551-557. 

5. Bo’Riyev B. et al. Features of clinical and psychopathological examination of young children 

//Science and innovation. – 2023. – Т. 2. – №. D12. – С. 558-563. 

6. Borisova Y. et al. Concomitant mental disorders and social functioning of adults with high-

functioning autism/asperger syndrome //Science and innovation. – 2023. – Т. 2. – №. D11. – 

С. 36-41. 

https://portal.issn.org/resource/issn/2992-9202


Journal of Science in Medicine and Life,  Volume: 2 Issue: 10 Year: 2024,   ISSN: 2992-9202 

67 
 

7. Ivanovich U. A. et al. Efficacy and tolerance of pharmacotherapy with antidepressants in non-

psychotic depressions in combination with chronic brain ischemia //Science and Innovation. – 

2023. – Т. 2. – №. 12. – С. 409-414. 

8. Nikolaevich R. A. et al. Comparative effectiveness of treatment of somatoform diseases in 

psychotherapeutic practice //Science and Innovation. – 2023. – Т. 2. – №. 12. – С. 898-903. 

9. Novikov A. et al. Alcohol dependence and manifestation of autoagressive behavior in patients 

of different types //Science and innovation. – 2023. – Т. 2. – №. D11. – С. 413-419. 

10. Pachulia Y. et al. Assessment of the effect of psychopathic disorders on the dynamics of 

withdrawal syndrome in synthetic cannabinoid addiction //Science and innovation. – 2023. – Т. 

2. – №. D12. – С. 240-244. 

11. Pachulia Y. et al. Neurobiological indicators of clinical status and prognosis of therapeutic 

response in patients with paroxysmal schizophrenia //Science and innovation. – 2023. – Т. 2. – 

№. D12. – С. 385-391. 

12. Pogosov A. et al. Multidisciplinary approach to the rehabilitation of patients with somatized 

personality development //Science and innovation. – 2023. – Т. 2. – №. D12. – С. 245-251. 

13. Pogosov A. et al. Rational choice of pharmacotherapy for senile dementia //Science and 

innovation. – 2023. – Т. 2. – №. D12. – С. 230-235. 

14. Pogosov S. et al. Gnostic disorders and their compensation in neuropsychological syndrome of 

vascular cognitive disorders in old age //Science and innovation. – 2023. – Т. 2. – №. D12. – 

С. 258-264. 

15. Pogosov S. et al. Prevention of adolescent drug abuse and prevention of yatrogenia during 

prophylaxis //Science and innovation. – 2023. – Т. 2. – №. D12. – С. 392-397. 

16. Pogosov S. et al. Psychogenetic properties of drug patients as risk factors for the formation of 

addiction //Science and innovation. – 2023. – Т. 2. – №. D12. – С. 186-191. 

17. Prostyakova N. et al. Changes in the postpsychotic period after acute polymorphic disorder 

//Science and innovation. – 2023. – Т. 2. – №. D12. – С. 356-360. 

18. Prostyakova N. et al. Issues of professional ethics in the treatment and management of patients 

with late dementia //Science and innovation. – 2023. – Т. 2. – №. D12. – С. 158-165. 

19. Prostyakova N. et al. Sadness and loss reactions as a risk of forming a relationship together 

//Science and innovation. – 2023. – Т. 2. – №. D12. – С. 252-257. 

20. Prostyakova N. et al. Strategy for early diagnosis with cardiovascular diseaseisomatized mental 

disorders //Science and innovation. – 2023. – Т. 2. – №. D12. – С. 166-172. 

21. Rotanov A. et al. Comparative effectiveness of treatment of somatoform diseases in 

psychotherapeutic practice //Science and innovation. – 2023. – Т. 2. – №. D12. – С. 267-272. 

22. Rotanov A. et al. Diagnosis of depressive and suicidal spectrum disorders in students of a 

secondary special education institution //Science and innovation. – 2023. – Т. 2. – №. D11. – 

С. 309-315. 

23. Rotanov A. et al. Elderly epilepsy: neurophysiological aspects of non-psychotic mental 

disorders //Science and innovation. – 2023. – Т. 2. – №. D12. – С. 192-197. 

24. Rotanov A. et al. Social, socio-cultural and behavioral risk factors for the spread of hiv infection 

//Science and innovation. – 2023. – Т. 2. – №. D11. – С. 49-55. 

25. Rotanov A. et al. Suicide and epidemiology and risk factors in oncological diseases //Science 

and innovation. – 2023. – Т. 2. – №. D12. – С. 398-403. 

26. Sedenkov V. et al. Clinical and socio-demographic characteristics of elderly patients with 

suicide attempts //Science and innovation. – 2023. – Т. 2. – №. D12. – С. 273-277. 

https://portal.issn.org/resource/issn/2992-9202


Journal of Science in Medicine and Life,  Volume: 2 Issue: 10 Year: 2024,   ISSN: 2992-9202 

68 
 

27. Sedenkov V. et al. Modern methods of diagnosing depressive disorders in neurotic and affective 

disorders //Science and innovation. – 2023. – Т. 2. – №. D12. – С. 361-366. 

28. Sedenkova M. et al. Basic principles of organizing gerontopsychiatric assistance and their 

advantages //Science and innovation. – 2023. – Т. 2. – №. D11. – С. 63-69. 

29. Sedenkova M. et al. Features of primary and secondary cognitive functions characteristic of 

dementia with delirium //Science and innovation. – 2023. – Т. 2. – №. D11. – С. 56-62. 

30. Sedenkova M. et al. The possibility of predicting the time of formation and development of 

alcohol dependence: the role of genetic risk, family weight and its level //Science and 

innovation. – 2023. – Т. 2. – №. D12. – С. 173-178. 

31. Shamilov V. et al. Disorders of decision-making in the case of depression: clinical evaluation 

and correlation with eeg indicators //Science and innovation. – 2023. – Т. 2. – №. D12. – С. 

198-204. 

32. Solovyova Y. et al. Protective-adaptive complexes with codependency //Science and 

innovation. – 2023. – Т. 2. – №. D11. – С. 70-75. 

33. Solovyova Y. et al. Suicide prevention in adolescents with mental disorders //Science and 

innovation. – 2023. – Т. 2. – №. D11. – С. 303-308. 

34. Solovyova Y. et al. The relevance of psychotic disorders in the acute period of a stroke //Science 

and innovation. – 2023. – Т. 2. – №. D12. – С. 212-217. 

35. Spirkina M. et al. Integrated approach to correcting neurocognitive defects in schizophrenia 

//Science and innovation. – 2023. – Т. 2. – №. D11. – С. 76-81. 

 

https://portal.issn.org/resource/issn/2992-9202

