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Antibiotic therapy is one of the key methods of treating bacterial infections, including intracellular
pathogens and tuberculosis. The choice of effective antibacterial drugs largely depends on their ability to
penetrate cells and destroy pathogens that persist in macrophages and body tissues.

Objective — to conduct ABC (Always Better Control) and VED (Vital, Essential, Desirable) analysis of
antibiotics active against intracellular microorganisms and tuberculosis; to characterise the clinical and
pharmacological groups of macrolides, fluoroquinolones and rifampicins, to determine their role in the
pharmacotherapy of tuberculosis and other intracellular infections; to assess the feasibility of using these
antibiotics, considering their effectiveness, safety, pharmacokinetic properties and compliance with modern
clinical guidelines.

Materials and methods. For the study, data on annual consumption and costs of antibiotics active against
intracellular microorganisms and tuberculosis were collected in the period 2020—2024. The obtained data
were systematised and entered into an MS spreadsheet. Statistical analysis was carried out using the built-in
statistical functions of MS Excel.

ABC analysis. Annual costs for individual drugs were arranged in descending order. The total cost of all
drugs was calculated, as well as their percentage contribution to total costs. The resulting list was divided into
three categories: category A — antibiotics which account for approximately 70 % of the total cost of
consumption; category B — drugs accounting for about 20 % of costs; category C — antibiotics with the lowest
level of costs (about 10 %).

VED analysis. The assessment of the criticality of antibiotics was carried out by classifying drugs into three
groups: vital (V), essential (E) and desirable (D). To determine the criticality of medicines, the following were
conducted: a survey of doctors involved in pharmacotherapy of patients with intracellular infections and
tuberculosis; a survey of pharmacists regarding the availability of medicines on the Ukrainian pharmaceutical;
regulatory analysis. Group V includes medicines that are critically important for the survival of patients and
must be available at any time. Group E includes medicines whose short-term absence will not lead to serious
complications. Group D includes antibiotics with the least criticality, the absence of which will not have a
significant impact on the treatment process. The final distribution of antibiotics by VED categories was
discussed by an expert group consisting of physicians, surgeons, pulmonologists, phthisiologists and clinical
pharmacists.

Results and discussion. In the process of conducting ABC and VED analysis, a group of antibiotics active
against intracellular microorganisms and tuberculosis was considered. This group includes drugs from different
pharmacological classes, in particular: macrolides (erythromycin, spiramycin, clarithromycin); fluoroquinolones
(levofloxacin, moxifloxacin); rifampicins (rifampicin combinations). The selection of medicines for the
treatment of tuberculosis and intracellular infections was carried out by a multidisciplinary commission
consisting of doctors and pharmacists. When selecting drugs, the commission considered the following key
criteria: the presence of state registration in Ukraine; form of release; concentration of the active substance;
pharmacological features. 42 antibiotics were selected. For each medicine, its trade name, dosage form,
composition of the active substance, manufacturer and registration certificate in Ukraine are indicated. All
drugs have valid licenses and registrations, which confirms their availability for medical use.

© 2025 Asmopu. OnybnikosaHo Ha ymosax niyeH3ii CC BY-ND 4.0 / Authors. Published under the CC BY-ND 4.0 license

68 ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® TyGepkynbo3, nereHesi xsopo6u, BIN-indekuin ® N2 3 (62) ® 2025



TTPAKTAKA I JIOCBLLT / PRACTICE AND EXPERIENCE

Conclusions. Analysis of the distribution of antibiotics by categories A, B, C and VED allows us to assess
the effectiveness of their use and the costs of pharmacotherapy in the treatment of intracellular infections and
tuberculosis. The highest costs are for category A drugs, which confirms their importance in the treatment of
these diseases. Category B drugs occupy the middle position in terms of costs, and category C account for the
smallest share. The analysis also showed that most antibiotics are essential, which highlights their critical role
in medical treatment. This allows for cost optimisation and improved pharmacotherapy in medical institutions.
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ntibiotic therapy is one of the key methods of

treating bacterial infections, including intracel-
lular pathogens and tuberculosis [1—3]. Tuberculosis
is one of the main threats to human health today.
The weakening of the fight against this disease in
many economically developed countries was prema-
ture and led to the situation getting out of control,
because of which this disease has not been elimi-
nated in the world [16—18].

The choice of effective antibacterial drugs large-
ly depends on their ability to penetrate cells and
destroy pathogens that persist in macrophages and
body tissues |3, 8].

In the process of conducting ABC (Always Better
Control) and VED (Vital, Essential, Desirable)
analysis, a group of antibiotics active against intra-
cellular microorganisms and tuberculosis was con-
sidered [2, 6].

This group includes drugs from various pharma-
cological classes, in particular [4, 5]:

« Macrolides: erythromycin, spiramycin, clarithro-
mycin.

« Fluoroquinolones: levofloxacin, moxifloxacin.

« Rifampicins: rifampicin and its combinations.

Each of these groups has unique mechanisms of
action, spectrum of activity, and importance in the
pharmacotherapy of intracellular infections and
tuberculosis.

Macrolides

Macrolide antibiotics are bacteriostatic agents
that act by inhibiting protein synthesis at the level
of the 50S subunit of the bacterial ribosome. They
are characterised by good penetration into cells and
tissues, which makes them effective in the treatment
of infections caused by intracellular pathogens such
as Chlamydia spp., Mycoplasma pneumoniae, Legio-
nella pneumophila and Rickettsia spp.

- Erythromycin is one of the first macrolides to
have activity against gram-positive and some
gram-negative bacteria. It is used in the treatment
of legionellosis, diphtheria and respiratory
chlamydia.

- Spiramycin has less activity against Mycoplasma
and Chlamydia, but has advantages in the

treatment of toxoplasmosis and is used during
pregnancy to prevent foetal transmission.
« Clarithromycin has improved pharmacokinetics
compared to Erythromycin and is effective
against Helicobacter pylori, atypical mycobacteria
and respiratory pathogens. In tuberculosis treat-
ment regimens, it can be used as an additional
agent in cases of resistance to basic drugs.
Macrolides are important for the treatment of
intracellular infections due to their high bioavail-
ability and activity in foci of inflammation, which
makes them indispensable in respiratory and sys-
temic diseases.

Fluoroquinolones

Fluoroquinolones are a group of synthetic anti-
biotics that act by inhibiting the enzymes deoxyri-
bonucleic acid (DNA) gyrase and topoisomerase IV,
which leads to the death of bacteria. These drugs
have high activity against gram-negative bacteria
as well as some effect on intracellular pathogens,
including Mycobacterium tuberculosis.

- Levofloxacin is a third-generation fluoroquino-
lone used in the treatment of tuberculosis, espe-
cially multidrug-resistant forms. Due to its abil-
ity to penetrate lung tissue and macrophages, it
is effective in the treatment of extrapulmonary
tuberculosis.

- Moxifloxacin is characterised by increased activity
against gram-positive pathogens, including Strep-
tococcus pneumoniae, as well as intracellular patho-
gens. It is used in combination with other anti-
tuberculosis drugs in resistant forms of infection.
Fluoroquinolones are an important component of

the treatment of tuberculosis, especially in condi-

tions of resistance to Rifampicin and isoniazid. They
are also used in severe bacterial pneumonia and
systemic infections.

Rifampicins

Rifampicin and its derivatives are the main drugs
for the treatment of tuberculosis. They act by block-
ing DNA-dependent ribonucleic acid (RNA) poly-
merase, which disrupts transcription and leads to
the death of mycobacteria. Due to their high activity
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against Mycobacterium tuberculosis, these drugs are

included in standard therapy regimens.

- Rifampicin is a key component of first-line anti-
tuberculosis treatment. It rapidly reduces the
bacterial load, preventing the development of
resistance in combination therapy.

- Combination drugs with Rifampicin (e.g., Ri-
fampicin + isoniazid) are used to improve
compliance and reduce the likelihood of deve-
loping resistance.

- Rifampicins are indispensable for the treatment
of tuberculosis but they have several features,
including the induction of liver enzymes, which
can affect the effectiveness of other drugs.
Given the ABC and VED analysis methods, mac-

rolides, fluoroquinolones and Rifampicins play an

important role in the treatment of intracellular infec-
tions and tuberculosis. They have high efficacy, good
penetration into tissues and macrophages, which
makes them indispensable in clinical practice.

Further research into their use, optimal combinations

and resistance mechanisms will help improve treat-

ment strategies for these serious infectious diseases.

Objective — to conduct ABC and VED analysis
of antibiotics active against intracellular microor-
ganisms and tuberculosis; to characterise the clinical
and pharmacological groups of macrolides, fluoro-
quinolones and rifampicins, to determine their role
in the pharmacotherapy of tuberculosis and other
intracellular infections; to assess the feasibility of
using these antibiotics, considering their effective-
ness, safety, pharmacokinetic properties and compli-
ance with modern clinical guidelines.

Materials and methods

For the study, data on annual consumption and
costs of antibiotics active against intracellular micro-
organisms and tuberculosis were collected in the
period 2020—2024. The ABC/VED analysis meth-
odology was carried out using the developments of
domestic and foreign authors [9—15, 19, 20].

The obtained data were systematized and entered
an MS Excel spreadsheet. Statistical analysis was
carried out using the built-in statistical functions of
MS Excel.

ABC analysis

Annual costs for individual drugs were arranged
in descending order. The total cost of all drugs was
calculated, as well as their percentage contribution
to total costs. The resulting list was divided into
three categories:

- Category A — antibiotics, which account for ap-
proximately 70 % of the total cost of consumption;

- Category B — medicines, which account for about
20 % of costs;

- Category C — antibiotics with the lowest level of
costs (about 10 %).

VED analysis

The assessment of the criticality of antibiotics was
carried out by classifying drugs into three groups: vital
(V), essential (E) and desirable (D). To determine the
criticality of drugs, the following were conducted:

- asurvey of doctors involved in pharmacotherapy
of patients with intracellular infections and
tuberculosis;

- asurvey of pharmacists regarding the availability
of medicines on the pharmaceutical market of
Ukraine;

- regulatory analysis based on their inclusion in the
Protocols for the treatment of intracellular
infections and tuberculosis, the State Formulary
of medicines and the National List of essential
medicines.

Group V includes medicines that are critically
important for the survival of patients and must be
available at any time. Group E includes medicines
whose absence for a short period will not lead to
serious complications. Group D includes antibiotics
with the least criticality, the absence of which will
not have a significant impact on the treatment pro-
cess. The final distribution of antibiotics by VED
categories was discussed by an expert group consist-
ing of physicians, surgeons, pulmonologists, phthis-
iologists and clinical pharmacists.

The study presented in this article is a fragment
of research works of Private Scientific Institution
«Scientific and Research University of Medical and
Pharmaceutical Law» and Danylo Halytsky Lviv
National Medical University on the topic «Diagnosis,
treatment, pharmacotherapy of inflammatory, trau-
matic and onco-thoracic pathology using instrumen-
tal methods» (state registration number 0125U000071,
implementation period 2025—2031) and «Multi-
disciplinary research of post-traumatic stress disor-
ders during war among patients (primarily comba-
tants)» (state registration number 01240002540,
implementation period 2024—2029); Lviv Medical
Institute on the topic of «Improving the system of
circulation of drugs during pharmacotherapy on the
basis of evidentiary and forensic pharmacy, organisa-
tion, technology, biopharmacy and pharmaceutical
law» (state registration number 0120U105348,
implementation period 2021—2026).

Results and discussion

In the process of conducting ABC and VED
analysis, a group of antibiotics active against intra-
cellular microorganisms and tuberculosis was con-
sidered. This group includes drugs from different
pharmacological classes, in particular:
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Macrolides: erythromycin, spiramycin, clarith-
romycin;

Fluoroquinolones: levofloxacin, moxifloxacin;
Rifampicins: rifampicin combinations.

The selection of drugs for the treatment of tuber-

culosis and intracellular infections was carried out
by a multidisciplinary commission consisting of
doctors and pharmacists. The commission con-
ducted an analysis and selection of drugs for the
treatment of tuberculosis and intracellular infec-
tions. When selecting drugs, the commission con-
sidered the following key criteria:

Availability of state registration in Ukraine — the
list includes only those drugs that have a valid
registration certificate without restrictions on the
validity period.

- Release form — only tablets and capsules were
considered, which ensure ease of administration
and high adherence to therapy.

- Concentration of the active substance — preference
was given to drugs with the maximum content of
the active component, which ensures the effec-
tiveness of treatment.

- Pharmacological features — the commission
preferred combined drugs or modified-release
tablets, which help reduce the frequency of
administration and improves the pharmaco-
therapy of patients.

Considering the above criteria, drugs were
selected that meet the requirements of effectiveness,
safety and ease of use. The list of drugs is given in
Table 1.

Table 1. List of antibiotics active against intracellular microorganisms and tuberculosis

Dosage

Name
form

Composition

Manufacturer

Registration certificate

Macrolides: erythromycin, spiramycin, clarithromycin

Erythromycin ~ Tablets 1 tablet contains Public Joint Stock Company UA/3701,/01/01 unlimited
Erythromycin 100 mg  «Scientific and Production Center  from 13.05.2020
“Borshchagov Chemical and
Pharmaceutical Plant”», Ukraine
Erythromycin ~ Tablets 1 tablet contains JSC «VITAMINS», Ukraine UA/8709/01,/01 unlimited
Erythromycin 100 mg from 15.06.2018
Doramycin Tablets 1 tablet contains WORLD MEDICINE DRUG UA/14899,/01/01 unlimited
Spiramycin 3,000,000 IU SAN. VE TIDZ. A.Sh., Turkey from 26.01.2021
Spiracyn Tablets 1 tablet contains Simpex Pharma Pvt. Ltd., India UA/17331,/01,/02
Spiramycin 3,000,000 [U 04.04.2019 04.04.2025
Rovamycin Tablets 1 tablet contains SANOFI S.R.L,, Italy UA/6053,/01,/02 unlimited
Spiramycin 3,000,000 IU from 03.02.2021
Clarithromycin- Tablets 1 tablet contains L.O.V. <AASTRAPHARM », UA/14154,/01/02 unlimited
Astrapharm Clarithromycin 500 mg  Ukraine from 09.04.2020
Clarithromycin- Tablets 1 tablet contains PrJSC «Pharmaceutical Firm UA/0279/01/02 unlimited
Darnytsya Clarithromycin 500 mg  «Darnitsa», Ukraine from 30.08.2018
Clarithromycin- Tablets 1 tablet contains Limited Liability Company UA/9712/01,/02 unlimited
Zdorov'ya Clarithromycin 500 mg  «Pharmaceutical Company from 30.11.2018
“Zdorovya”» (all stages of produc-
tion, quality control, batch release),
Ukraine
Fromilid Uno  Tablets 1 tablet contains Limited Liability Company UA/9540/01,/01 unlimited
Clarithromycin 500 mg <«PHARMEX GROUP> (all stages from 21.03.2019
of production, quality control,
batch release), Ukraine
Clarithromycin Tablets 1 tablet contains KRKA, dd, Novo mesto, Slovenia ~ UA/12435/01/02 unlimited
Ananta Clarithromycin 500 mg from 25.04.2023
Clarithromycin  Tablets 1 tablet contains Artura Pharmaceuticals Pvt. Ltd.,  UA/2547/01/02 unlimited
Clarithromycin 500 mg  India from 22.07.2019
Oradro Tablets 1 tablet contains PJSC «Kyivmedpreparat», Ukraine UA/17328,/01,/02 unlimited
Clarithromycin 500 mg from 18.10.2023
Klabel 500 Tablets 1 tablet contains WORLD MEDICINE DRUG UA/7034,/01/01 unlimited
Clarithromycin 500 mg  SAN. VE TiJ. A.S., Turkey from 11.10.2017
Meristat- Tablets 1 tablet contains NOBEL ILAC SANAYI VE UA/10713/02/01 unlimited
Sanovel Long Clarithromycin 500 mg TICARET A.S., Turkey from 28.06.2021
Aziklar 500 Tablets 1 tablet contains Sanovel lac Sanayi ve Ticaret A.S., UA/1984/01/01 unlimited
Clarithromycin 500 mg ~ Turkey from 30.08.2019
Klatinol Tablets 1 tablet contains Flamingo Pharmaceuticals Ltd., UA/5974,/01/01 unlimited
Clarithromycin 500 mg  India from 02.03.2017
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Continuation of the Table 1

Name ?;:ge Composition Manufacturer Registration certificate

Pilobact Neo Tablets 1 tablet contains Evertogen Life Sciences Limited, ~ UA/0130/01/01 unlimited
Clarithromycin 250 mg; India from 02.06.2021
Tinidazole 500 mg

Klacid SR Tablets 1 tablet contains San Pharmaceutical Industries UA/2920/01/01 unlimited
Amoxicillin 1000 mg; Limited, India from 17.10.2019
Clarithromycin 500 mg

Klabax OD Tablets 1 tablet contains Abbvi S.r.l., Ttaly UA/2237/02/01 unlimited
Clarithromycin 500 mg from 23.09.2021

Fluoroquinolones: levofloxacin, moxifloxacin

Taigeron Tablets 1 tablet contains KUSUM HEALTHCARE PVT UA/9539/02/02 unlimited
Levofloxacin 750 mg LTD, India from 26.04.2019
Novox-750 Tablets 1 tablet contains Evertogen Life Sciences Limited, =~ UA/12673/01/02 unlimited
Levofloxacin 750 mg India from 11.10.2017
Levox-750 Tablets 1 tablet contains Tulip Lab Pvt. Ltd., India UA/15680,/01,/02 unlimited
Levofloxacin 750 mg from 21.06.2023
Levomac 750 Tablets 1 tablet contains Mcleods Pharmaceuticals Limited, UA/15561/01/01 unlimited
Levofloxacin 750 mg India from 23.02.2022
Levolet Tablets 1 tablet contains Dr. Reddy’s Laboratories Ltd., UA/9474,/01/03 unlimited
Levofloxacin 750 mg FTO — 11, India from 22.07.2019
Levofloxacin Tablets 1 tablet contains Mcleods Pharmaceuticals Limited, UA/15003/01/03 unlimited
750 Levofloxacin 750 mg India from 10.09.2021
Moxin Tablets 1 tablet contains Bafna Pharmaceuticals Ltd., India  UA/11530/01/01 unlimited
Moxifloxacin 436.8 mg from 12.06.2017
Moxiftor 400 Tablets 1 tablet contains Torrent Pharmaceuticals Ltd., UA/12270/01/01 unlimited
Moxifloxacin 400 mg India from 13.03.2018
Moxivar Tablets 1 tablet contains Aurobindo Pharma Limited — Unit UA/14296,/01/01 unlimited
Moxifloxacin 400 mg VII, India from 04.02.2020
Moflaxa Tablets 1 tablet contains 400 mg KRKA, d.d., Novo mesto (respon-  UA/14876,/01/01 unlimited
Moxifloxacin sible for the full production cycle,  from 22.12.2020
including batch release) /KRKA,
d.d., Novo mesto (responsible
for batch control), Slovenia
KRKA-PHARMA d.o.o. (respon-
sible for primary and secondary
packaging, batch control and batch
release), Croatia
TAD Pharma GmbH (responsible
for primary and secondary
packaging, batch control and batch
release), Germany
Labor LS SE & Co. KG
(responsible for microbiological
batch control (in case of batch
control TAD Pharma GmbH),
Germany
Moxetero Tablets 1 tablet contains Hetero Labs Limited, India UA/15685/01/01 unlimited
Moxifloxacin 400 mg from 16.11.2021
Moxifloxacin Tablets 1 tablet contains 400 mg Sandoz S.R.L., Romania UA/16489,/01/01 unlimited
Sandoz Moxifloxacin from 19.10.2022
Moxifloxacin-  Tablets 1 tablet contains PHARMEX GROUP LIC, UA/16662/01/01 unlimited
Pharmex 436.8 mg Moxifloxacin ~ Ukraine from 15.12.2022
Moximac Tablets 1 tablet contains McLeods Pharmaceuticals Limited, UA/17579/01/01 unlimited
Moxifloxacin 400 mg India from 01.05.2024
Timoxi Tablets 1 tablet contains ALKALOID AD Skopje, Republic  UA/17582/01/01 unlimited
Moxifloxacin 400 mg of North Macedonia from 31.07.2024
Moxifloxacin ~ Tablets 1 tablet contains PrAJ «Technolog», Ukraine UA/17766,/01/01 unlimited
436.8 mg Moxifloxacin from 13.08.2024
Moxicum Tablets 1 tablet contains WORLD MEDICINE ILAC SAN. UA/17788/01/01 unlimited
Moxifloxacin VE TIG. A.Sh., Turkey from 21.08.2024
(as Moxifloxacin
hydrochloride) 400 mg
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End of the Table 1

Name ?;.:,:ge Composition Manufacturer Registration certificate

Atovax Tablets 1 tablet contains KUSUM PHARM LIC, Ukraine  UA/18049/01/01 unlimited
Moxifloxacin from 18.12.2024

Avelox Tablets 1 tablet contains Bayer AG (full production cycle UA/4071,/01/01 unlimited
436.8 mg of (bulk production, primary packaging, from 18.11.2020

Moxifloxacin

secondary packaging, quality control,

batch production)), Germany

Bayer Helsker Manufacturing
S.R.L. (alternative manufacturer
(bulk production, primary packa-
ging, secondary packaging, quality
control, batch production)), Ttaly
Stegemann GmbH & Co. KG,
Germany (alternative manufacturer
(secondary packaging), Germany

Rifamycins: 7ifampicin combinations

1 tablet contains
Rifampicin 150 mg,
Isoniazid 75 mg

Rifampicin/ Tablets

Isoniazid India

McLeods Pharmaceuticals Limited,

UA/16427/01/01 unlimited
from 18.10.2023

1 tablet contains
Rifampicin 75 mg,
Isoniazid 50 mg,
Pyrazinamide 150 mg

Rifampicin 75 mg Dispe-
/Isoniazid 50 mg sed
/Pyrazinamide tablets
150 mg

India

McLeods Pharmaceuticals Limited,

UA/17008/01,/01 unlimited
from 18.10.2023

Makox 300 1 capsule contains

Rifampicin 300 mg

Capsules
India

McLeods Pharmaceuticals Limited,

UA/6797/01/02 unlimited
from 04.07.2017

1 tablet contains
Rifampicin 150 mg,
Pyrazinamide 400 mg,
Ethambutol hydro-
chloride 275 mg,
Isoniazid 75 mg

Forekox Trek Tablets

India

McLeods Pharmaceuticals Limited,

UA/7796,/01/01 unlimited
from 26.04.2019

Table 1 contains information on antibiotics active
against intracellular microorganisms and tubercu-
losis, divided by class. It includes 42 drugs belonging
to three main groups:

1. Macrolides (erythromycin, spiramycin, clar-
ithromycin) — 19 drugs available in tablet form.

2. Fluoroquinolones (levofloxacin, moxifloxa-
cin) — 19 drugs in tablet form.

3. Rifamycins (rifampicin combinations) — 4 drugs
in tablet and capsule form.

For each drug, its trade name, dosage form, active
ingredient composition, manufacturer and registra-
tion certificate in Ukraine are indicated. All drugs
have valid licenses and registrations, which confirms
their availability for medical use.

Table 1 data form the basis for further analysis
and distribution of antibiotics by ABC-VED cate-
gories, which allows determining the priority of their
supply and use in medical institutions.

ABC analysis

Table 2 presents the distribution of drugs by ABC
categories based on their cost and share in total

costs. Antibiotics are divided into three categories
depending on their share in total drug costs:

« Category A includes drugs that account for 70 %
of the total cost of consumption. These are the
most expensive antibiotics.

= Category B includes drugs that account for 20 %
of costs.

« Category Cincludes drugs with the lowest share,
up to 10 % of the total cost.

This classification allows a clear assessment of the
impact of each group of antibiotics on total costs
and simplifies the analysis of drug costs.

Table 2 contains information about drugs, which
are divided into three categories (A, B, C) depen-
ding on their cost and share in total costs. Here is
an analysis of the data by category:

Category A (highest costs):

- It contains the most expensive drugs, which
account for 70.90 % of total costs (7113.92UAH).
- Category A medicines include such drugs as

Klatinol (783.20 UAH), Pylobact Neo

(585.90 UAH), Forecox Trek 350.50 UAH),

Moxifloxacin (321.90 UAH) and others.
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Table 2. ABC analysis of antibiotics for the treatment of intracellular infections and tuberculosis

Name Dosage form Cost, UAH Distribution (%) ABC category
Klatinol Tablets 783.20 7.81 A
Pilobact Neo Tablets 585.90 5.84 A
Forekox Trek Tablets 350.50 3.49 A
Moxifloxacin Tablets 321.90 3.21 A
Timoxi Tablets 319.80 3.19 A
Moflaxa Tablets 315.60 3.15 A
Clarithromycin-Darnytsya Tablets 314.00 3.13 A
Makox 300 Capsules 312.00 3.11 A
Clarithromycin-Astrapharm Tablets 310.18 3.09 A
Avelox Tablets 310.00 3.09 A
Moxivar Tablets 302.00 3.01 A
Oradro Tablets 300.00 2.99 A
Doramycin Tablets 297.72 2.97 A
Rovamycin Tablets 288.37 2.87 A
Moxicum Tablets 282.40 2.81 A
Klacid SR Tablets 280.70 2.80 A
Aziklar 500 Tablets 270.80 2.70 A
Meristat-Sanovel Long Tablets 268.90 2.68 A
Taigeron Tablets 233.55 2.33 A
Levox-750 Tablets 229.40 2.29 A
Levofloxacin 750 Tablets 220.00 2.19 A
Levolet Tablets 217.00 2.16 A
Total by category A 7113.92 70.90

Rifampicin 75 mg/Isoniazid 50 mg/ Dispersed tablets 210.30 2.10 B
Pyrazinamide 150 mg

Fromilid Uno Tablets 201.90 2.01 B
Klabel 500 Tablets 200.50 2.00 B
Levomac 750 Tablets 185.20 1.85 B
Moxin Tablets 175.05 1.74 B
Clarithromycin Ananta Tablets 174.10 1.74 B
Atovax Tablets 160.00 1.59 B
Rifampicin/Isoniazid Tablets 150.50 1.50 B
Moximac Tablets 147.80 1.47 B
Clarithromycin Tablets 146.90 1.46 B
Moxiftor 400 Tablets 140.40 1.40 B
Total by category B 2033.05 20.26

Total by categories AB 9146.97 91.16

Moxetero Tablets 140.40 1.40 C
Moxifloxacin Sandoz Tablets 140.00 1.40 C
Novox-750 Tablets 135.90 1.35 C
Clarithromycin-Zdorov'ya Tablets 133.02 1.33 C
Moxifloxacin-Pharmex Tablets 133.00 1.33 C
Spiracyn Tablets 120.80 1.20 C
Klabax OD Tablets 119.96 1.20 C
Erythromycin Tablets 65.00 0.65 C
Erythromycin Tablets 38.90 0.39 C
Total by category C 886.58 8.84

Total by categories ABC 10033.55 100.00
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- These drugs have a high cost and are widely used,
which determines their high share in total costs.
Category B (average costs):

- Drugs in this category account for 20.26 % of total
costs (2033.05 UAH).

- They are slightly cheaper than category A drugs
but still have a significant role in treatment. This
group includes, for example, Rifampicin 75 mg/
Isoniazid 50 mg/Pyrazinamide 150 mg
(210.30 UAH) and Fromilid Uno (201.90 UAH).
Category C (lowest cost):

- Drugsin this category account for only 8.84 % of
total costs (886.58 UAH).

- These are the drugs with the lowest cost. For
example, Moxetero (140.40 UAH), Moxifloxacin
Sandoz (140.00 UAH) and Novox-750
(135.90 UAH).

- These drugs are less expensive, which makes them
more affordable, but they have the smallest share
in total costs.

The total cost of all antibiotics is 10033.55 UAH,
which includes the costs of drugs from all three

categories (A, B, C).

VED analysis

For further research and VED analysis of antibi-
otics used for the treatment of intracellular infec-
tions and tuberculosis, a multidisciplinary commit-
tee was surveyed to determine the priority of anti-
biotics for pharmacotherapy. This survey involved
doctors of various specialties who have experience
in the treatment of infectious diseases and the use
of antibiotics. Normative analysis data were also
used based on their inclusion in the Intracellular
Infection Treatment Protocols, the State Formulary
of Medicines and the National List of Essential
Medicines. According to the survey results, doctors
classified antibiotics into VED categories (Table 3).

= V (Vital) — drugs that are critically important
for therapy and are used in severe or potentially
life-threatening conditions;

« E (Essential) — drugs that are used to treat most
diseases but are not mandatory for the treatment
of every case;

= D (Desirable) — drugs that are rarely used and
are less important compared to other drugs.

The data obtained from this analysis are the basis
for determining the priority of antibiotic use in
practice and optimising pharmacotherapy.

Table 3 presents antibiotics, divided by VED
categories:

Category V (Vital): Erythromycin, Erythromycin
(JSC «Vitaminy», Ukraine), Clarithromycin- Astra-
pharm, Clarithromycin-Darnytsya, Clarithromycin-
Zdorov’'ya, Fromilid Uno, Clarithromycin Ananta,
Clarithromycin, Oradro, Klabel 500, Meristat-

Table 3. VED- analysis of antibiotics for the treatment
of intracellular infections and tuberculosis.

Name Dosage form VED category
Erythromycin Tablets \Y%
Erythromycin Tablets \%
Clarithromycin-Astrapharm Tablets \%
Clarithromycin-Darnytsya Tablets \4
Clarithromycin-Zdorov’ya Tablets \Y%
Fromilid Uno Tablets \Y
Clarithromycin Ananta Tablets \%
Clarithromycin Tablets \Y%
Oradro Tablets \Y%
Klabel 500 Tablets \Y%
Meristat-Sanovel Long Tablets \%
Aziklar 500 Tablets \Y%
Klatinol Tablets \Y
Pilobact Neo Tablets \Y
Klacid SR Tablets \Y%
Klabax OD Tablets \Y%
Moxin Tablets \Y%
Moxiftor 400 Tablets \%
Moxivar Tablets \Y%
Moflaxa Tablets \Y
Moxetero Tablets \Y%
Moxifloxacin Sandoz Tablets \%
Moxifloxacin-Pharmex Tablets \Y%
Moximac Tablets \Y
Timoxi Tablets \%
Moxifloxacin Tablets \Y%
Moxicum Tablets \Y%
Atovax Tablets \Y%
Avelox Tablets \%
Rifampicin/Isoniazid Tablets \Y%
Rifampicin 75 mg/Isoniazid Dispersed

50 mg/Pyrazinamide 150 mg tablets \%
Makox 300 Capsules \Y%
Forekox Trek Tablets \Y%
Taigeron Tablets E
Novox-750 Tablets E
Levox-750 Tablets E
Levomac 750 Tablets E
Levolet Tablets E
Levofloxacin 750 Tablets E
Doramycin Tablets D
Spiracyn Tablets D
Rovamycin Tablets D

Sanovel Long, Aziklar 500, Klatinol, Pilobact Neo,
Klacid SR, Klabax OD, Moxin, Moxiftor 400,
Moxivar, Moflaxa, Moxetero, Moxifloxacin Sandoz,
Moxifloxacin-Pharmex, Moximac, Timoxi, Moxi-
floxacin, Moxicum, Atovax, Avelox, Rifampicin/
Isoniazid, Rifampicin 75 mg/Isoniazid 50 mg/
Pyrazinamide 150 mg, Makox 300, Forekox Trek.
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\ E D
78.6 % 143 % 71%
Erythromycin, Taigeron, Doramycin,
Erythromycin (JSC «Vitaminy», Novox-750, Spiracyn,
Ukraine), Levox-750, Rovamycin
Clarithromycin-Astrapharm, Levomac 750,
Clarithromycin-Darnytsya, Levolet,

Clarithromycin-Zdorov'ya, Levofloxacin 750
Fromilid Uno,

Clarithromycin Ananta,
Clarithromycin, Oradro, Klabel 500,
Meristat-Sanovel Long, Aziklar 500,
Klatinol, Pilobact Neo, Klacid SR,
Klabax OD, Moxin, Moxiftor 400,
Moxivar, Moflaxa, Moxetero,
Moxifloxacin Sandoz,
Moxifloxacin-Pharmex,

Moximac, Timoxi, Moxifloxacin,
Moxicum, Atovax, Avelox,
Rifampicin/Isoniazid,

Rifampicin 75 mg/Isoniazid 50 mg/
Pyrazinamide 150 mg, Makox 300,
Forekox

Trek

Fig. 1. Distribution according to the results of VED analysis of the studied antibiotics for the treatment of intracellular

infections and tuberculosis

Table 4. ABC-VED matrix

v E D
Category Quantity Purpose Quantity  Purpose Quantity Purpose

UAH % UAH % UAH %
A 16 5627.88 56.1 4 899.95 8.97 2 586.09  5.83
B 10 1707.45 17.0 1 185.20 1.85 — — —
C 7 770.28 7.7 1 135.90 1.35 1 120.80  1.20
Total 33 8105.61 80.8 6 1221.05 12.17 3 706.89  7.03

Category E (Essential): Taigeron, Novox-750,
Levox-750, Levomac 750, Levolet, Levofloxacin 750.

Category D (Desirable): Doramycin, Spiracyn,
Rovamycin.

This division of drugs into categories allows you
to optimise pharmacotherapy by identifying the
most important drugs for the treatment of patients
with bacterial infections.

The specific proportion of each category and the
list of drugs in it are given in Fig. 1.

Analysis of the ABC-VED matrix

Based on the conducted ABC/VED analysis, a
matrix of the combined ABC/VED analysis was
developed. The matrix of the combined ABC-VED
analysis of antibiotics for the treatment of intracel-
lular infections (Table 4).

The conducted studies show that:

« Category A accounted for the largest share of
expenses by category: A/V — 56.1 %, A/E —
8.97 %, A/D — 5.83 %.

« Category B had the following indicators: B/V —
17.0 %, B/E — 1.85 %, B/D — 0 %.

« Category C demonstrated the following indica-
tors: C/V—7.7%,C/E—1.35%,C/D—1.20 %.
The share of expenses for medicines in the com-

bined ABC/VED analysis is shown in Fig. 2.

Conclusions

The analysis of the distribution of antibiotics by
categories A, B, C and VED enables important
conclusions to be drawn regarding the effectiveness
of antibiotic use and the cost of pharmacotherapy
of intracellular infections and tuberculosis.
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Fig. 2. Share of antibiotic costs in the combined ABC/VED
analysis

Most of the costs are for medicines of category A
which indicates their vital need in the treatment of
intracellular infections and tuberculosis and a high
level of consumption.

There is no conflict of interest.

Category B includes medicines which also account
for a significant part of the costs, although their pre-
scription is less frequent compared to category A.

Medicines of category C occupy a minimal share
in the total costs, which confirms their secondary
importance in treatment.

The conducted ABC-VED analysis of antibiotics
showed that the largest costs are for medicines of
category A, especially in combination with vital ones
(V). At the same time, the largest share of expenses
in category B concerns antibiotics that are consid-
ered vital (V), and category C has the smallest share
of expenses. The distribution by VED category
demonstrates the dominance of vital medicines
(33 drugs), which confirms the importance of their
availability for effective treatment.

The conducted ABC-VED allows optimising
expenses on antibiotics and contributes to improv-
ing pharmacotherapy in medical institutions.

The results of the study provide an opportunity
to make administrative and managerial decisions to
optimise the choice of antibiotics against intracel-
lular microorganisms.

Participation of authors: idea, development of the concept and design of the study, proofreading of the text — O.A. Nevzghoda; writing
the text, editing the text of the article, processing the primary material — V.V. Shapovalov; conducting VED-analysis, processing the
received data, editing the text — V.O. Shapovalova; collecting material, conducting ABC-analysis, processing statistical data, writing the

text — A.O. Osyntseva, V.V. Shapovalov; general editing of the text of the article —

The sources of funding for the study were the authors' own funds.
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1J1bBiBCbKMI1 HALiOHANbHMIT MeanUYHUI yHiBepcuTeT iMeHi laHuna fanuubkoro

?[TpusatHa HaykoBa YctaHoBa «HaykoBo-gocnigHuil yHiBepcuTeT MefMyHOro Ta hapmaLleBTMYHOro npasay, Kuis
3 JIbBiBCbKUI MEAUYHUI YHiBEPCUTET

“HauioHanbHuit meguyuHmit yHiBepcuteT imeHi 0.0. boromonbugs, Kuis

Ontumizanis Bubopy antnbiornkis: ABC Ta VED-aHani3 mpemnaparis
ITPOTW BHYTPLUIHbOKAITUHHUX MIKPOOPTraHi3MiB

AHTHGIOTHKOTEpATIST € OMHUM i3 KJIIOYOBUX METOIB JIKyBaHHs OakTepiaJbHUX iH(MEKIIH, 30KpeMa
BHYTPIITHBOKJIITHHHIX 30yHUKIB Ta TyOepKyIb03y. Bubip edexkruBHUX aHTHOAKTEPiaIbHUX MPErapaTis
3HAYHOIO MiPOIO 3aJI€sKUTh BiJl IXHBOI 3/[aTHOCTI TIPOHUKATHU BCEPEMHY KJITUH 1 3HUIILYBATH TTATOTeHU, IKi
MEPCUCTYIOTHh Y Makpodarax i TKAaHWHAX OPTaHi3MY.

Mema pooomu — nposectu ABC (Always Better Control) Ta VED (Vital, Essential, Desirable) anasnis
aHTUOIOTHKIB, aKTUBHKX I[0/I0 BHYTPIITHBOKIITHHHIX MIKPOOPraHi3MiB Ta TyOEPKYJIbO3Y, CXapaKTepH3y-
BaTU KJIiHIKO-(hapMaKOJIOTiuHi TPYITH MaKPOJIiiB, (PTOPXiHOIOHIB i prudaMIiIuHiB, BUBHAYNTH IXHIO POJIb
y (hapmakorepariii TyOepKyIb03y Ta IHIINX BHYTPIITHBOKIITHHHIX 1H(MEKIi, OIIHUTH JOI[IBHICTh BUKO-
PUCTaHHS 1MX AHTUOGIOTHKIB 3 ypaXyBaHHSM IXHBOI e(peKTUBHOCTI, Ge3nedHocTi, (hapMaKOKiHETUYHIX
BJIACTUBOCTEN 1 BIATIOBITHOCTI CYYaCHUM KJTIHIYHUM PEKOMEHIAITiSIM.

Mamepianu ma memoou. J{s 1poBeeHHs HOCKIKeHHsT 3i0paHo JaHi PO pidHe CHOKUBAHHS Ta
BUTPATU HAa aHTHOIOTUKH, AKTHBHI 1[0/I0 BHY TPIITHHOKII THHHIX MiKPOOPTaHi3MiB i TyGepKy 1603y, y 2020—
2024 pp. OrpuMani gani 6yin cucTeMaTH30BaHi Ta BHeceH] B e1ekTporHy Tabsmiio MS Excel. CraTicrny-
HUIT aHaJTi3 TIPOBE/ICHO 3a JI0MOMOT0I0 BOY/I0BaHUX ctatucTuuHuX GyHkiin MS Excel.

ABC-ananis. Po3paxoBaHo CYKYIIHY BapTiCTh yCiX JiKapChKUX 3aC00iB, a TAKOK IXHiil BiZICOTKOBHIT BHe-
COK y 3arajibHi BuTpat. OTpUMaHMii CIIMCOK OYJI0 MOIJICHO HAa TPH KaTeropii: Kateropist A — aHTHOIOTHKH,
Ha siKi puraae 6u3bko 70 % Bij 3aranbHOT BAPTOCTI CIIOKUBAHHSI, KaTeropist B — mpemapatu, Ha siki mpu-
naziae 6;113bK0 20 % BuTpar, kareropist C — aHTHOI0TUKY 3 HAWHMKYUM piBHeM BUTpat (6s113bK0 10 %).

VED-ananis. OuiHKy KPUTHYHOCTI aHTUGIOTUKIB 3AifICHIOBAIN MIJISIXOM KJacubikallil mpemapariB Ha
Tpu rpynu: xkuTTeBO Bakausi (V), HeoOxinni (E) Ta 6axani (D). [yt BUBHaUeHHST KpUTHYHOCTI TIperapariB
MIPOBEJIEHO OMUTYBAHHS JTIKAPiB, SIKi 3aliMaIOThC (hapMaKOTEPAITi€IO TMAIli€EHTIB i3 BHYTPIITHbOKII THHHUMU
iHdekisiMu Ta TyGepKyJIb030M, OTIUTYBaHHST (hapMalleBTiB MI0/I0 HAsSIBHOCTI MperapaTiB Ha (hapMalieBTHy-
HOMY PUHKY YKpaiHu Ta HOpMaTUBHUI aHasi3. /lo rpynu V BijiHeceHo mpenapaTu, SKi € KpUTUYHO BasKJIN-
BUMM JIJIsI BUJKMBAHHSI MMAIIEHTIB Ta MatOTh OYTH JOCTYITHI B Oyab-sIKUI vac, 10 rpynu E — mpemaparw,
BIZICYTHICTb SIKMX ITPOTSATOM KOPOTKOTO TIEPiojly He TIpU3Bejie /10 CEPHO3HNX YCKIHEeHb, 0 Tpym D —
aHTUOIOTHKY 3 HAMEHIIIOI KPUTHYHICTIO, BIZICYTHICTh SIKUX HE MATHMe 3HAYHOTO BILUIMBY Ha JIiKYBaIbHUI
nporec. OcraTourmii Po3Moiia aHTHOIOTHKIB 3a Kareropismu VED 06roBopioBaBcsi eKCIIEPTHOIO IPYIIOIO,
JI0 CKJIAITY SIKO1 BXOJIWJIN JIiKapi, Xipypru, myJIbMOHOIOTH, (hTU3iaTpu Ta KIIiHIUHI (hapMalieBTH.

Pesynvmamu ma o62060penns. 11ix yac nposenenns ABC ta VED-anaiisy posrisiHyTo Ipyiry aHTH-
GIOTHKIB, aKTMBHUX II0/I0 BHYTPIITHBOKIITHHHIX MiKpOOpTraHiaMiB i TyGepky/bo3y. /o 1€l rpynu Hase-
JKaTh TIperapaTd 3 PisHuX (apMaKOJOTIUHUX KJACiB, 30KpeMa: MaKpoJian (epUTPOMIIIH, CITipaMilliH,
KJIapUTPOMINIUH); (bTopxiHOMOHN (JeBodIOKcaluH, Mokcudrokcanns); pudamminuan (pudammiim,
KoMOGiHaiii). Bubip npemnaparis /s TiKyBaHHS TyOEPKYIb03y Ta BHYTPIITHBOKIITHHHUX iH(DEKIIIN IIPOBO-
JIAJIa MYJIBTHUCIIUIIIIHAPHA KOMICIsI, 110 CKJIazasacs 3 Jikapis i (apmarestis. [Ipu Bubopi mnpemnaparis
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KOMicig BpaXOByBaJa TaKi KJIOY0Bi KPUTEPIi, TK HASIBHICTD IeP>KaBHOI peecTpallii B YKpaii, (popma BUITyC-
Ky, KOHLIEHTpAIlis [ii040i pedoBuHH, (hapMako/oriubi ocobausocrti. Bigibpano 42 antubiotuku. [ Kox-
HOTO TIPETapary 3a3Ha4€HO TOPrOBEJbHY Ha3BY, TIKAPChKY (hOPMY, CKJIajl aKTUBHOI PEYOBUHH, BUPOOHUKA
Ta peecTpalliitHe MOCBIIUeHHS B YKpaiHi. Yci mperapati MaloTh YMHHI JIiIIeH31i Ta peecTpariii, 1110 i1 TBep/I-
KY€ IXHIO JIOCTYITHICTD JI/IT MEINYHOTO BUKOPUCTAHHS.

Bucnoexu. Ananis posmnoziny aHTu6ioTukis 3a kareropismu A, B, C ta VED mae 3mory orinntu edek-
THUBHICTH IXHBOTO BUKOPUCTAHHA Ta BUTPATH Ha (hapMaKoTepariio Ipu JiKyBaHHI BHYTPITHbOKJII THHHIX
iHbexii i Ty6epkyib03y. HaitOlibIin BUTpaTH MPUNALaioTh HA TpenapaT Kateropii A, o migiTBepirKye
iXHIO B)KJINBICTD Y JIIKYBaHHI ITUX 3aXBOPIOBAHD, Cepe/IHi BUTPATH — Ha TIPenapaT Kateropii B, MiniMass-
Hi — Ha rpernapati kareropii C. AHaJIi3 TaKOK MOKa3aB, 10 OLIBITCTh aHTUOIOTHKIB € JKUTTEBO HEOOXITHM-
MU, IO CBITYUTB TTPO IXHIO KPUTHYHY POJIb Y MeAMYHOMY JiKyBaHHi. [le ae 3Mory onTumisyBati BUTpaTn
Ta MOMIIUTH (hapMaKOTEPaItiio B MEMYHUX 3aKJIA/IaX.

Knouosi caoea: ty6Gepkynbos, BHyTpimHboOKIITHHHI iH(bekIii, ABC-VED anamis, ¢bapmakoreparris,
eKoHOMIYHa e(heKTUBHICTD, ONTUMI3allis BUOOPY aHTUOIOTUKIB, JTIKyBaHHS iH(EKIIi.
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