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MONITORING OF INDICATORS OF PHYSICAL AVAILIBILITY AND SOCIO-ECONOMIC
AFFORDABILITY OF METFORMIN HYDROCHLORIDE MEDICINES

Oksana Ryshchenko, Dmytro Lytkin, Illya Podolsky, Alina Volkova, Inna Vladymyrova

The aim of the study was to monitor the physical availability and socio-economic affordability of metformin hydrochlo-
ride medicines, which are used for the treatment of type Il diabetes mellitus.

Materials and methods. Medical and technological documentation on the standardization of medical care for patients
with type Il diabetes, data from the State Register of Medicinal Products of Ukraine, software complex “Apteka” of the
company “Morion” and data from the pharmaceutical market research analytical company “Pharmstandard” of the
company “Morion” were used as research materials to determine indicators of physical availability and socio-economic
affordability of metformin HCL medicines for the treatment of type Il diabetes. Documentary, analytical methods, the
method of marketing research and the method of logical summarization of data were used during the research.

Results. According to the results of the analysis of the medical and technological documentation on the standardization
of medical care for diabetes mellitus (DM) type Il and the State Register of Medicines of Ukraine, a number of charac-
teristics were formed for Metformin HCL pharmaceuticals, namely: tablets or film-coated tablets in a dose of 500 mg,
which are manufactured: Ukrainian manufacturers (full cycle of production); Ukrainian manufacturers of tablets in bulk
(primary and secondary packaging) and foreign manufacturers. The specified characteristics became the basis for the
further selection of several metformin HCL medicines in terms of determining their indicators of physical availability
and socio-economic affordability. When determining the physical availability of metformin HCL medications, it was
established that Ukrainian-made pharmaceuticals (full production cycle) are presented in the wholesale chain of the
pharmaceutical market in full. According to the socio-economic indicator of the solvency adequacy of payment capacity,
among the metformin HCL pharmaceuticals, the most economically justified are the Ukrainian-made pharmaceuticals,
which are made from tablets in bulk according to the full production cycle. Only 1 medicine was singled out among for-
eign-made ones, which has the lowest indicator of solvency adequacy for various categories of the population.
Conclusions. Monitoring of indicators of physical availability and socio-economic affordability of metformin HCL med-
icines showed that the most economically justified for able-bodied people and people of retirement age is the use of the
Ukrainian-made pharmaceuticals (full cycle and production from tablets in bulk) for the treatment of type Il DM)
Keywords: medicines, metformin, diabetes, physical availability, socio-economic affordability

How to cite:

Ryshchenko, O., Lytkin, D., Podolsky, 1., Volkova, A., Vladymyrova, 1. (2022). Monitoring of indicators of physical availibility and so-
cio-economic affordability of metformin hydrochloride medicines. ScienceRise: Pharmaceutical Science, 4 (38), 36-43. doi: http://doi.org/
10.15587/2519-4852.2022.263675

© The Author(s) 2022
This is an open access article under the Creative Commons CC BY license hydrate

1. Introduction

An important indicator of the development of the
health care system is the availability of medicines for the
patient and ensuring the possibility of receiving qualified
pharmaceutical care. One of the components of medi-
cines availability, as an indicator of the development of
the country’s health care system, is the physical availabil-
ity and socio-economic affordability of pharmaceuticals,
which is determined by the ability of the population to
obtain the necessary medicines in the required quantity
and assortment. To implement this component, it is nec-
essary to produce pharmaceuticals in-house, especially
those used for the treatment of socially significant diseas-
es, such as type II diabetes [1, 2].

According to the medical-technological documenta-
tion on the standardization of medical care in the treatment
of type II diabetes mellitus, it is determined that during the
medical correction of the blood glucose level in type II
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diabetes mellitus, medicines are most often chosen, which
must meet certain requirements, considering the individu-
al characteristics of the patient (weight, age, duration dis-
eases, presence of complications, etc.) [3]. One of the most
important criteria for the selection of pharmaceuticals for
type 11 diabetes is the predicted hypoglycemic effective-
ness of the medicine and the lowest risk of developing
complications. In addition, the choice of pharmaceuticals
could be influenced by ease of use, the expected degree of
patient adherence to treatment, as well as the cost of the
medicines. According to the Adapted Clinical Guideline
for type II diabetes, metformin HCL is currently the most
studied medicines in terms of effectiveness and safety [4].
The main advantages of using these pharmaceuticals are
the predictability of their therapeutic effect, the low level
of occurrence of hypoglycemia, and the absence of an ef-
fect on weight gain. In addition, metformin HCL, unlike
other medicines, has a number of additional positive ef-
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fects — cardioprotective and hypolipidemic, which makes
it possible to reduce the risk of developing such complica-
tions as damage to blood vessels and diseases of the car-
diovascular system [5, 6].

Analysis of data from Ukrainian and foreign scien-
tific literature showed that the issue of studying the pro-
vision of pharmaceuticals for patients with chronic dis-
eases, in particular diabetes, was studied by scientists
from Ukraine and other countries [7, 8]. However, the
study of physical and socio-economic accessibility using
the relevant criteria was carried out only by domestic
scientists [9], while foreign experts paid more attention
only to the influence of socio-economic factors on the
level of providing the population with the appropriate
pharmaceuticals [10, 11]. However, the determination of
the availability of sugar-lowering medicines within one
group with the same active pharmaceutical ingredient
has not yet been carried out.

The aim of the study. To monitor indicators of
physical availability and socio-economic affordability of
metformin HCL medicines, which are used for the treat-
ment of type II diabetes.

2. Planning (methodology) of research

The conducted research consisted of four stages.

The first stage of the study is devoted to the analysis
of medical and technological documentation regarding the
standardization of medical care for patients with type II
diabetes and the State Register of Medicines of Ukraine
with the aim of determining the characteristics of the se-
lection of metformin HCL pharmaceuticals for further re-
search and forming their list [3, 12]. Among the character-
istics of the selection of pharmaceuticals, the following are
highlighted: Ukrainian-made pharmaceuticals (full pro-
duction cycle), Ukrainian-made pharmaceuticals made
from tablets in bulk (primary and secondary packaging)
and foreign-made pharmaceuticals. According to the data
of the medical and technological documentation, the initial
dosage of metformin HCL during pharmacological correc-
tion of the blood glucose level in patients with type II dia-
betes is 500 mg per dose. Therefore, during the analysis,
metformin HCL in the form of tablets or film-coated tab-
lets in a dose of 500 mg was whitely selected. On the basis
of the obtained results, a list of metformin HCL medicines
was formed for further research.

At the second stage of the study, monitoring of the
physical availability of selected metformin HCL medi-
cines was carried out. For this purpose, a comparative
analysis of the list of metformin HCL pharmaceuticals
according to the criteria defined above with the list of
medicines offered by wholesale chain operators on the
pharmaceutical market of Ukraine using data from the
software complex “Apteka” of the “Morion” company
was carried out [13]. After all, it is the presence of phar-
maceuticals in the range of wholesale companies that
creates the possibility of their ordering by pharmacies
and their subsequent purchase by patients, which accord-
ingly forms the physical availability of medicines.

At the third stage of the study, an analysis of so-
cio-economic indicators of the affordability of metformin

HCL medicines was carried out. At the beginning of this
stage of the research, the arithmetic average weighted re-
tail price of metformin HCL as of December 2021 was
determined according to the following formula [14]:

B:ZRXﬁ,
W/

where P, — average arithmetic weighted retail price of
metformin HCL medicine;

p, — the price of the i trade name of metformin
HCL medicine;

f, — the frequency with which metformin HCL
medicine are found at this price at the time of the study

Calculations of the average arithmetic weighted
retail price were carried out according to the trade names
of metformin HCL tablets. The specified indicator is the
basic unit in determining such an indicator of socio-eco-
nomic affordability of medicines as the solvency adequa-
cy ratio [14, 15].

The next step in the study of the socio-economic
indicator of the affordability of metformin HCL medi-
cines was the determination of the solvency adequacy
ratio, which characterizes the affordability of the medi-
cine and the possibility of sale in conditions of low sol-
vency of the population. The solvency adequacy ratio for
able-bodied persons and persons of retirement age was
calculated according to the following formula [14, 16]:

P
C, .. =——x100 %,

a.s.i.
a.w

where C . — solvency adequacy ratio;

P, — arithmetic weighted average retail price of
metformin HCL medicine for the study period;

W . — average salary/pension for the study period.

Since the coefficient of adequacy of the ability to
pay was calculated for each medicine of metformin HCL,
it is advisable to add an index and, for example C ..

It is reasonably believed that the greater the value
of the solvency adequacy ratio, the less affordable the
medicine is for the consumer [17].

To determine the solvency adequacy ratio, we used
official data from the State Statistics Service of Ukraine
on the nominal average salary and average pension as of
December 2021.

Retail prices for metformin HCL medicines were
determined according to the data of the pharmaceutical
market research analytical company “Pharmstandard” of
the company “Morion” [18].

The drawing up of work results and conclusions,
determination of the most affordable metformin HCL
medicines for the patient based on indicators of physical
availability and socio-economic affordability for the
treatment of type Il diabetes were carried out at the
fourth stage of the study.

3. Materials and methods
As research materials, the data of the medical and
technological documentation on the standardization of
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medical care for patients with type II diabetes and the
State Register of Medicines of Ukraine were used in order
to determine the characteristics of the selection of met-
formin HCL pharmaceuticals and the subsequent forma-
tion of the list of specified medicines; data of the software
complex “Apteka” of the company “Morion” and the ana-
lytical company of the research of the pharmaceutical
market “Pharmstandard” of the company “Morion” for
monitoring the indicators of physical and socio-economic
availability of metformin HCL medicines.

The following methods were used during the re-
search:

— documentary and analytical methods — for the
study of medical and technological documentation on the
treatment of type II diabetes and the State Register of
Medicines of Ukraine to form a list of metformin HCL
pharmaceuticals;

— marketing research — to conduct an analysis of
the pharmaceutical market of Ukraine and determine

indicators of physical availability and socio-economic
affordability of metformin HCL medicines;

—logical summarization of data — for formulating
explanations and conclusions.

4. Research results

Based on the results of the analysis of the medical
and technological documentation regarding the standard-
ization of medical care for patients with type II diabetes
and the State Register of Medicines of Ukraine, met-
formin HCL pharmaceuticals were selected, which were
further divided into 3 groups (Table 1):

— medicines of Ukrainian production (full cycle of
production);

— Ukrainian-made pharmaceuticals made from
bulk tablets of foreign production (primary and second-
ary packaging);

—medicines of foreign production (full cycle of
production).

Table 1

A list of metformin HCL medicines that meet the given characteristics

No. and the validity period of
No. the Registration Certificate Trade name Manufacturer name
Medicines of Ukrainian production (full cycle of production)
UA/18164/01/01
1. 26.06.2020 META;;O?HC?’ lt]a?i cov: JSC “KYIV VITAMIN FACTORY”, Ukraine
26.06.2025 With a i she
UA/2508/01/01 « " .
2. unlimited from 12.08.2019 DIAFORMIN ®, tab. JSC “Farmak”, Ukraine
UA/11506/02/01 METAMIN®), tab. cov. @ » .
3 unlimited from 24.11.2016 with a shell LLC "KUSUM FARM?, Ukraine
Ukrainian-made pharmaceuticals made from bulk tablets of foreign production
4 UA/12062/01/01, unlimited GLYBOPHOR ®, tab. | JSC “Farmak” (packaging from the bulk form of the manu-
) from 12.04.2017 cov. with a film shell facturing company “USV Private Limited”, India), Ukraine
5 UA/14013/01/01, unlimited METFORMIN, tab. cov. | PISC «Kyivmedpreparat» (bulk packaging of the manufactur-
) from 02.10.2019 with a film shell ing company “Indoco Remedies Limited”, India), Ukraine
Medicines of Foreign production
UA/12645/01/01, unlimited MAGLIFORT 500, tab. “ s .
6. from 11.01.2018 cov. with a film shell Indoco Remedies Limited”, India
UA/14631/01/03, unlimited INSUFOR, tab. cov.
7. from 28.08.2020 with a film shell WORLD MEDICINE ILAC SAN. VE TIC. A.S., Turkey
“Teva Czech Industries s.r.0.” (full cycle production),
Czech Republic
3 UA/18723/01/01, 09.06.2021 Nfi}“;?%g;j;i& “MICRO LABS LIMITED” (full cycle production), India
’ 09.06.2026 ’ éhell JSC “Pharmaceutical Plant TEVA” (primary and sec-
ondary packaging, quality control, serial release permit),
Hungary
. METFORMIN SAN-
g, | UA4TITI0NOL, unlimited from | 1y o1y oy, with a “S.A. Lek”, Poland
13.04.2020
film shell
UA/7769/01/01, unlimited from | METFORMIN-TEVA, » . "
10. 31102019 tabs. Teva Operations Poland” LLC, Poland
UA/3994/01/01, unlimited from | GLUCOPHAGE®), tab. w i .
11. 21.09.2020 cov. with a film shell Merck Sante” (full cycle production), France
b UA/15295/01/01, unlimited | METFORMIN-SANOFI, |~ >2noft India L;?;Lefdag;aiectk?;&ugf)aCltr?ffizg’ primary and
from 02.07.2021 tab. cov. with a film shell S.S. “Zentiva S.A.” (control and series release), Romania
UA/5247/01/02, unlimited from | METFOGAMMA ® 500, « e
13. 05.03.2021 tab. cov. with a film shell Dragenofarm Aptekar Piischl” GmbH, Germany
UA/3734/01/02, unlimited from | SIOFOR ® 500, tab. cov. w N
4. 07.10.2020 with a film shell BERLIN-CHEMIE AG”, Germany
38




ScienceRise: Pharmaceutical Science

Ne 4(38)2022

Based on the results of the analysis, 14 trade
names of metformin HCL medicines were selected,
among which 3 trade names manufactured by such
Ukrainian manufacturers as JSC “Kyiv Vitamin Facto-
ry”, JSC “Farmak” and LLC “Kusum Pharm” were in-
cluded in the first group. The second group of pharma-
ceuticals includes 2 medicines of metformin HCL,
produced by JSC “Farmak” and PJSC Kyivmedpreparat”,
which are made from tablets in bulk of Indian produc-
tion. The third group of
medicines has the largest
number of trade names

rather low indicator of the physical availability of the in-
dicated medicines for the patient. When considering the
level of the indicator of physical availability of met-
formin HCL medicines by group, it was determined that
all registered medicines of Ukrainian production (full
production cycle) are represented in the wholesale chain
of the pharmaceutical market of Ukraine, the least —
pharmaceuticals of foreign production (33.3 % of the
total number of registered medicines of this groups).

Table 2

The list of metformin HCL medicines presented in the wholesale chain of the
pharmaceutical market of Ukraine

and is Fepresented by .the No. and the validity period of
follow.lng pro ducing No. the Registration Certificate Trade name Manufacturer name
countries: India, Turkey, Medicines of Ukrainian production (full cycle of production)
Hungary, Poland, France UA/18164/01/01
and Germany. N 56.06.9020 METAFORA®, tab. | JSC “KYIV VITAMIN FACTO-
The results of de- 26.06.2025 cov. with a film shell RY”, Ukraine
termining the physical UA/2508/01/01 ]
availability of metformin 2. unlimited from 12.08.2019 DIAFORMIN ®, tab. JSC “Farmak”, Ukraine
HCL medicines were car- UA/11506/02/01 METAMIN®), tab. cov. . . .
ried out by comparing the 3 unlimited from 24.11.2016 with a shell LLC "KUSUM FARM?, Ukraine
defined list of metformin Ukrainian-made medicines made from bulk tablets of foreign production
HCL  pharmaceuticals PJSC “Kyivmedpreparat” (bulk
with medicines offered by 4 UA/14013/01/01, unlimited | METFORMIN, tab. packaging of the manufacturing
the operators of the whole- ’ from 02.10.2019 cov. with a film shell company “Indoco Remedies
sale chain of the pharma- Limited”, India), Ukraine
ceutical market of Ukraine Medicines of Foreign production
“based (ln the data of the UA/9477/01/01, unlimited METFORMIN SAN- ) }
Apteka software com- 5. from 13.04.2020 DOZ®, tab. cov. with a S.A. Lek”, Poland
plex of the “Morion” com- - film shell
pany. The obtained results 6 UA/3994/01/01, unlimited | GLUCOPHAGE®, tab. | “Merck Sante” (full cycle produc-
showed that all medicines ' from 21.09.2020 cov. with a film shell tion), France
metformin HCL pharma- 7 UA/3734/01/02, unlimited SIOFQR ® 500, tab. ‘BERLIN-CHEMIE AG”, Germany
ceuticals manufactured by from 07.10.2020 cov. with a film shell

Ukrainian manufacturers
(full production cycle) are presented in full, and accord-
ingly, the indicator of their physical availability is 100 %.

Among the pharmaceuticals manufactured by
Ukrainian manufacturers from bulk tablets of foreign
production in the wholesale chain of the pharmaceutical
market of Ukraine, only one medicine, Metformin, is
represented, which is 50 % of the total number of this
group. Among foreign-made metformin HCL medicines
on the wholesale chain of the pharmaceutical market of
Ukraine, only 3 out of 9 (9 in Table 1) selected medicines
are represented, respectively 33.3 % (if 9 medicines, then
33.3 %) of the total number of foreign-made pharmaceu-
ticals: Glucophage® (“Merck Sante”, France), Met-
formin-Sandoz® (“Lek S.A.”, Poland), Siofor®500
(“Berlin-Hemi AG”, Germany). Thus, according to the
results of determining the physical availability of medi-
cines, the wholesale sector of the pharmaceutical market
of Ukraine is represented by metformin HCL pharma-
ceuticals, which are listed in Table 2.

Thus, based on the results of the study of the phys-
ical availability of metformin HCL medicines, it was es-
tablished that out of 14 trade names of the selected phar-
maceuticals, only 7 are represented on the wholesale
pharmaceutical market of Ukraine, which indicates a

The next stage of the study was the determination
of the socio-economic indicator of the affordability of
medicines metformin HCL medicines. At the beginning
of the study, an analysis of retail prices for medicines
metformin HCL preparations was carried out for a select-
ed list of metformin HCL medicines, which is presented
in the Table 2 and their arithmetic average weighted retail
price is determined (Table 3).

According to the received data, it was determined
that the Ukrainian-made medicine Metformin (PJSC

“Kyivmedpreparat”), which is made from bulk tablets of

foreign production, has the lowest average arithmetic
weighted retail price per package among all metformin
HCL medicines.

According to the received data, it was determined
that the Ukrainian-made medicine Metformin (PJSC

“Kyivmedpreparat”), which is made from bulk tablets of

foreign production, has the lowest average arithmetic
weighted retail price per package among all metformin
HCL medicines.

For a more detailed study of indicators of socio-eco-
nomic affordability of metformin HCL medicines, the coef-
ficient of solvency adequacy was determined for able-bod-
ied persons and persons of retirement age (Table 4).

39




ScienceRise: Pharmaceutical Science Ne 4(38)2022
Table 3
Arithmetic weighted average retail price of medicines metformin HCL in tablets (UAH per package)
No. Trade name Manufacturer name Anthmetlg wel ghted av-
erage retail price, UAH
Medicines of Ukrainian production (full cycle of production)
1. | METAFORA®), tab. cov. with a film shell JSC “KYIV VITAMIN FACTORY”, Ukraine 34.33
2. METAMIN®), tab. cov. with a shell LLC “KUSUM FARM?”, Ukraine 49.35
3. DIAFORMIN ®, tab. JSC “Farmak”, Ukraine 38.48
Ukrainian-made pharmaceuticals made from bulk tablets of foreign production
4. | METFORMIN, tab. cov. with a film shell | T75C “Kyivmedpreparat” (bulk packaging of the manufactur- 27.25
ing company “Indoco Remedies Limited”, India), Ukraine
Medicines of Foreign production
5. GLUCOPHAGE%ISF' cov. with a film “Merck Sante” (full cycle production), France 179.94
5. |METFORMIN SANDOZ®, tab. cov. with «§.A. Lok”, Poland 19863
a film shell
7. | SIOFOR® 00, fab. cow witha film “BERLIN-CHEMIE AG”, Germany 288.85
Table 4
Results of calculation of the solvency adequacy ratio for able-bodied persons and persons of retirement age
Arithmetic C, relative | C . relative
No Trade name Manufacturer name average weighted | to the average | to the aver-
retail price, UAH salary age pension
Medicines of Ukrainian production (full cycle of production)
1 METAFORA®), tab. cov. with JSC “KYIV VITAMIN FACTORY”, 3433 026 0.89
a film shell Ukraine
2. METAMH\;%}Z‘;}" cov. with LLC “KUSUM FARM”, Ukraine 4935 0.38 1.27
3. DIAFORMIN ®, tab. JSC “Farmak”, Ukraine 38.48 0.29 0.99
Ukrainian-made pharmaceuticals made from bulk tablets of foreign production
METFORMIN, tab. cov. with PJSC Kylvmedpreparat (bulk }lackagmg
4. a film shell of the manufacturing company “Indoco 27.25 0.21 0.70
Remedies Limited”, India), Ukraine
Medicines of Foreign production
5 GLUCQPHAGE@, tab. cov. Merck Sante (full cycle production), 179.94 137 465
with a film shell France
METFORMIN SANDOZ®,
6. tab. cov. with a film shell S.A. Lek, Poland 128.63 0.98 3.33
7, | SIOFOR ® 300, tab. cov. with | - ppp1 N CHEMIE AG, Germany 288.85 220 7.47
a film shell

According to the results of determining the coeffi-
cient of solvency adequacy for the working population, it
was established that among the metformin HCL medi-
cines of the first group, the most affordable is Metafora®
(JSC “Kyiv Vitamin Factory”), the C . indicator of
which is 0.26, among the third group — Metformin-San-
doz® (“Lek S.A.”, Poland) with an indicator C, _=0,98.
Metformin (PJSC “Kyivmedpreparat™) has the lowest
rate of C_ . and solvency adequacy for able-bodied per-
sons, whose C, . is 0.21. Thus, for the working-age pop-
ulation, the most affordable metformin HCL medicines
according to socio-economic indicators are Ukrainian-
made pharmaceuticals (full production cycle) and medi-
cines made from tablets in bulk (the first and second
groups, respectively).

The highest indicators of the solvency adequacy
for the working population are noted among medicines of
foreign production, namely for medicines Siofor® 500
tab. covered with film (“BERLIN-CHEMI AG”, Germa-
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ny) —2.20 and Glucofage® tab. covered with film (“Merc
Sante”, France) — 1.37. The indicated values of the indica-
tor of the solvency adequacy for metformin HCL for-
eign-made medicines in relation to Ukrainian-made
pharmaceuticals (full cycle and from tablets in bulk) in-
dicate a lower availability of imported medicines for the
able-bodied category of the population and their use is
less economically justified.

When conducting an analysis of the solvency ade-
quacy ratio for persons of retirement age, it was found
that C . for the specified population category have high-
er indicators than C, ., for able-bodied persons. Among
medicines of Ukrainian production (full production cy-
cle), Metafora® (JSC “Kyiv Vitamin Plant”) and Diafor-
min ® (JSC “Farmak”) have the lowest indicators of
solvency adequacy (0.89 and 0.99, respectively). Among
foreign-made metformin HCL pharmaceuticals, the low-
est indicator of adequacy of solvency was noted for Met-
formin Sandoz (“Lek S.A.”, Poland) (C, =3.33), which is
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the most economically justified among this subgroup of
medicines. The least available among medicines of for-
eign production is the Siofor® 500, tab. covered with
film, “BERLIN-CHEMIE AG”, Germany, (C  =7.47),
which indicates the economic impracticality of its use in
the treatment of type II diabetes in people of retirement
age. It should be noted that the lowest index of solvency
adequacy among all metformin HCL medicines in Met-
formin, PJSC “Kyivmedpreparat” (C,  =0.70), which is
the most affordable and economically justified for use by
persons of retirement age according to socio-economic
indicator.

5. Discussion of research results

According to the results of earlier studies of the
assortment of antidiabetic medicines by domestic and
foreign scientists, it was established that metformin HCL
medicines are the most prioritized and available for the
pharmacotherapy of type II diabetes among pharmaceu-
ticals of the antidiabetic pharmacological group [19-30].
However, considering the constant market changes that
affect the availability of these pharmaceuticals on the
Ukrainian market, as well as their price, it is relevant to
conduct an analysis of the socio-economic indicators of
metformin HCL medicines to meet the current needs of
patients of various social groups.

In general, the results of monitoring the indicators
of physical availability and socio-economic affordability
of metformin HCL medicines showed that, despite the fact
that metformin HCL medicines are the safest and are
widely used as pharmaceutical of first choice in the phar-
macological component therapy of type II diabetes, and
the use of which, according to the medical-technological
documentation of the standardization of medical care in
the treatment of type II diabetes, are the most economical-
ly justified, most of the indicated medicines have accept-
able indicators of accessibility to patients of various ages.
It was noted that according to the indicator of physical
availability, Ukrainian-made medicines are the most avail-
able (full cycle of production and production from tablets
in bulk). When researching the affordability of medicines
by socio-economic indicator, it was found that metformin
HCL pharmaceutical have a lower index of solvency ade-
quacy for people of retirement age among all groups of
medicines. However, the obtained data indicate an accept-
able indicator of the availability of metformin HCL among
medicines of Ukrainian production and foreign production
in bulk tablets for all categories of the population.

Study limitations. The limitation of the study
was the research of the indicator of physical availability
and socio-economic affordability of metformin HCL
medicines of Ukrainian and foreign production, which
meet certain characteristics, namely: dosage of 500 mg,
dosage form — tablets with immediate release of the ac-
tive substance, and the validity of the registration certif-
icate — no later than 2025 year.

The prospect for further research. A promising
direction of further scientific research is to conduct a
more thorough analysis of the availability and effective-
ness of meftormin HCL medicines, study the volumes

and structure of their consumption, determine a set of
additional indicators, such as the analysis of the dynam-
ics of the availability of trade names of metformin HCL
medicines over the last 5 years, the purchase price index,
DDD - analysis, pharmaco-toxicological analysis, etc.

6. Conclusions

According to the results of the monitoring of indica-
tors of physical availability and socio-economic afford-
ability of metformin HCL pharmaceuticals, a list of medi-
cines that meet the specified criteria was formed based on
the analysis of medical and technological documentation
on the standardization of medical care for type II diabetes
and the State Register of Medicines of Ukraine.

When determining the physical availability of
metformin HCL medicines of Ukrainian production (full
production cycle and production from tablets in bulk), it
was established that these medications are represented in
the wholesale chain of the pharmaceutical market of
Ukraine in full and are the most accessible to all seg-
ments of the population. At that time (of the 14 registered
trade names of metformin HCL medicines in the whole-
sale market of Ukraine, only 7 are available, which indi-
cates their lower physical availability compared to
Ukrainian-made pharmaceuticals).

When determining the affordability of metformin
HCL medicines based on the socio-economic indicator, it
was established that all the studied pharmaceuticals have
less affordability for people of retirement age compared to a
similar indicator for able-bodied people. In a more detailed
study of the affordability of metformin HCL medicines of
Ukrainian production (full cycle), Metafora®, JSC “Kyiv
Vitamin Factory” (0.26 for persons of working age and 0.89
for of retirement age) and Diaformin®, JSC “Farmak”
(0.29 — for persons of working age and 0.99 for persons of
retirement age), which indicates the economic feasibility of
their use in the treatment of type II diabetes among the in-
dicated categories of the population. Among the medicines
of foreign production, the most affordable for working-age
and pensioner-age people according to the socio-economic
indicator of solvency adequacy is Metformin Sandoz®,

“Lek S.A.”, Poland (0.98 for people of working age and 3.33
for people of retirement age). However, the most economi-
cally justified for all categories of the population is the
Metformin medicine, “Kyivmedpreparat”, which is made
from bulk tablets of foreign production and has the lowest
indicators of solvency adequacy.
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