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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

One of the main problems in modern pharmacotherapy is the
irrational use of medicines. An essential role in this practice is
played by the unjustified prescribing of antibiotics in medical
organizations (MO), both in polyclinics and in hospitals.

Medicines that are not included in the list of the Kazakhstan
National Formulary (KNF), which increases the cost of
Medicines (M) in the Medical Organization (MO), play a very
important role.

Pharmacoeconomics is a science that compares the costs of
medicines and their effectiveness when choosing a treatment
tactic for a patient. It helps to determine the best use of budgetary
funds.

Currently, the question of the rational use of medicines
in practical healthcare is being raised, using the methods
of pharmacoeconomical analysis (FEA). Research in this
field is important for the patient, the state, and also for the
pharmaceutical market.

Due to the increasing need of the state to assess the effectiveness
of the budget spent on various methods of treatment, the
demand for conducting pharmaceutical research in Kazakhstan
is increasing.

This article demonstrates a retrospective research method for
evaluating expenditure on medicines using ABC /VEN analysis.

Key words. Pharmacoeconomics, ABC/VEN analysis,
antibacterial medicines, wasteful medicines.

Introduction.

With the advent of new drugs on the market, the need to
determine the relationship between the cost and effectiveness
of the drug has increased. The issue of the efficiency of
spending budget funds of the Ministry of Defense, conducting
pharmacoeconomical research has become important. The
objectives of MO inventory control were: 1) improving the
rational approach when choosing medicines, taking into account
both international and national recommendations (KNF); 2)
reducing the cost of funds of secondary importance; with
priority on the stock of vital medicines with a high level of sales.

Ranking according to the ABC system ("Always Better
Control") ABC is used to study the structure of medical care
costs and determine the most expensive drugs that "eating up"
a significant share of the budget. Since the control of the most
expensive drugs should bring the greatest contribution to the
management of expenses in general.

VEN analysis allows you to assess the expediency of spending
resources by dividing all the medicines into three categories: V
(from vital), E (essential), N (non-essential)

The classification criteria of VEN determined after a
discussion with the team of health professions at the hospital,
which are clinical pharmacologists, senior pharmacists, and a
senior physician, also taking into account the KNF(Kazakhstan

© GMN

National Formulary).

As a result of the final analysis of the combination of ABC
and VEN analyses, each group "A", "B" and "C" is divided into
categories V, E and N. The absence of category N among group
A is considered the most acceptable, which makes it possible to
assess the loss of MO on drugs without proven effectiveness.

Control measures for drugs of secondary importance in the
Clinical Hospital in Almaty led to savings with a difference of
2 million Kazakh tenge. Of all the inventory control systems,
ABC and VED matrix are the most suitable for MO [1-10].

Goal. Optimizing the rationality and validity of medicines
prescriptions in a multidisciplinary hospital in Almaty.

Research objectives. To study the use of medicines in a
hospital using ABC / VEN analysis.

The study was conducted in 2 stages. In Stage 1 of the process,
we will calculate the total amount of medicine consumed in the
first half 0of 2021. We will then use this information to determine
the cumulative percentage of each source material based on the
ABC system for expenditure on medicines. Finally, we will
allocate medicines by priority according to the VEN analysis.
By completing these steps, we can better understand and
manage our medicine inventory for the remainder of the year.
A comparison was made to see how much total expenditure
changed by 2022.

Materials and methods.

ABC analysis is a method of management accounting that
allows you to determine the main costs of providing medicines.
The method is based on the Paretto principle, known as the «20
to 80» rule: 20% of the factors determine 80% of the success. In
this case, the technique should significantly reduce both the cost
of non-unreasonable prescribing by doctors and the cost of the
hospital as a whole.

To conduct the ABC analysis, it was necessary to divide
medicines into three classes according to the level of costs: «A»
— the most expensive medicines, for which 80% of the costs
are spent, «B» — less expensive, for which 15% of the costs are
spent, «C» — the least expensive (5% of the costs).To rank in
ABC groups, it is required to determine a cumulative percentage
equal to % of the total amount for a particular technology. As a
result, the amount of costs for the ABC group is determined and
appropriate measures are taken to improve the use of medicines,
with the involvement of the administration of the MO.

For reliable pharmacological supervision, a VEN analysis
is used together to determine the rationality of spending MO
resources, by dividing the medicines or products used into
categories: V (ot vital) , E (essential) , N (non-essential) .

ABC -the analysis was carried out for international non-
proprietary names (INN). The total number of medicines
analyses (Table 1) was 403 (2021), of which 55 medicines
(13.6%) were included in group «A», 85 medicines (21.1%)
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Table 1. Comparative ABC - analysis of medicines use in the amount
Sfor 01.01 - 24.05.2021 and 2022.

A B C  Wwor
85 263 403

2021 55
2022 56 82 244 382

Table 2. ABC- VEN- analysis of medicine consumption by amount for
01.01 —24.05 2021 and 2022.

Expenses in Kazakh tenge Expenses in Kazakh tenge
for 2021 for 2022

«A» - 80% 324 631 324,15 318 639 457,45

«B» -15% 60 759 102,22 59 922 099,22

«C» -5% 20554 105,93 20 091 899,60

Overall 405 944 532,30 398 653 456,27

in group «B» and 263 medicines (65.5%) in group «C». The
total expenditure on medicines in the analysed list (Table 2)
was 405,944,532.30 Kazakh tenge. The three most expensive
medicines were in group «A»: Hepasan (Sodium Heparin)
5000ED 5ml, Catenox 4000 anti-Ha / 0.4ml (Sodium
Enoxiparin), Albunorm 20% 100 ml (Human Albumin), which
amounted to 24,418,356 Kazakh tenge. Group «B» included
medicines such as: Arduan 4mg (Pipecuronium bromide),
Isotroy 250 ml (Isoflurane), Fentanyl 0.005%-2ml, for which
the hospital spent 4,073,599.26 Kazakh tenge. The cheapest
group «C» included Mannitol 15% 200ml, Potassium Chloride
Solution extemporal 7.45% - 200ml, Aminocaproic acid 5%
100.0, Glucose 10% 200 ml, Dexmedetomidine 100 mcg/ml 2
ml. for these medicines 1,171,803.86 Kazakh tenge was spent.

In 2022, the number of medicines used was 385. Group A
included 56 medicines, of which the most expensive: Darzalex
concentrate.to prepare an infusion solution (Daratummab),
Velkozomib 3.5 mg (Bortezomib), 200 ml, Vigexol (Yogexol)
300mg of iodine / ml, which is 90,412,422.3 Kazakh tenge. In
the group of «B» 82 medicines: in the top three were Jakavi 15
mg (Ruxolitinib), Actemra 200 mg /10 ml 10 ml (Tocilizumab),
Propofol-Lipuro 1% 10mg / ml 50ml. Group «C» covered
244 medicines. The three expensive medicines of group «C»
included: Magnesium sulfate 25% 5 ml, extemporaneous
solution of potassium chloride 7.45% - 200ml, RinGlar 100ED
/ml, 3.0 ml each (Insulin Glargine).

Results.

Analyzing this table, we can say that there is no significant
difference in costs.

The VEN analysis was carried out based on the
recommendations of the World Health Organization (WHO)
and the Kazakhstan National Formulary. The medicines used in
this MO were divided into three groups (Table 1): Vital (Vital,
V), Essential (Essential, E), Secondary (Non-essential, N).

In 2021, the number of medicines in group V was: 114, of
which from group «A»: 19 (16.7%), from group «Bx»: 25
(21.9%), from group «C»: 70 (61.4%); Group «E» -243 of them:
«A»: 34 (14%), «B»: 48 (20.6%); «C»: 161 (65.4%); Group N
was 46 MD of which: Group «A» : 2 (3.8%), Group «Bx»: 12
(22.6%), Group «C»: 32 (73.6%);

In 2022, Group V was: 85 of them «A»: 14 (13.9%), «B»: 25
(26.2%), «C»: 46 (59.8%); Group «E» -266 of them: «A»: 39
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(15.5%), «B»: 49 (19%); «C»: 178 (65.5%); Group N made up
31 medicines of which: Group «A»: 3 (8.3%), Group «B»: 8
(19.4%), Group «C»: 20 (72.3%).

ABC-VEN - analysis of medicines use by quantity.

With the increase in the growth of unknown, expensive
medicines with unproven effectiveness in the Kazakhstan
market, it became necessary to create a domestic KNF
formulary, first approved on December 8, 2017. KNF was able
to optimize the choice of medicines based on evidence-based
medicine. To date, the national formulary is constantly updated,
which indicates the integrity and openness of the work of the
commission members.

However, the irrational use of medicines and budget differences
in the comparative costs of providing medicines led to the need
for ABC/VEN analysis in the MO.

The information obtained during the ABC/VEN analysis for
2021 indicates the irrational use of funds for the purchase of
medicines in the clinical practice of the hospital.

In the second stage of ABC/VEN analysis, data for the first
half of 2022 were used. A comparative analysis with 2021
revealed significant changes in the total amount of medicines
consumed. The share of costs, in contrast to 2022, decreased
to 7,291,076.03 Kazakh tenge, but the number of purchased
antibacterial medicines increased in favor of antibiotics with a
difference of 1,381,445.03 Kazakh tenge. One of the positive
aspects of the relevant measures taken to irrationally prescribe
antibacterial medicines is a shift in the indicators of frequently
prescribed medicines, such as Bortezumab, Amoxiclav,
Dorzalex from leading positions.

ABC-VEN matrix analysis.

The table shows the results of the ABC-VEN -matrix analysis.
The ABC-VEN matrix reclassifies items based on the results of
the ABC and VEN analyses. In the ABC-VEN matrix analysis,
there are nine different subcategories (AV, BV, CV, AE, AN,
BE, CE, BN, and CN), which in turn are grouped into three
main categories, namely categories I, I1, and III [7].

The medications [tab 5,6] in the I st category (127-150 items)
were discovered to be necessary or costly. Their inventory level
had a significant impact on the entire cost, thus they needed to
be constantly monitored. The II-nd group (221-225 items) is
made up of necessities. These medications were not as critical
as the first group, but they required substantial management.
The medications in Category III (20-32 products) are both
inexpensive and desired. These medications should be obtained
on a regular basis and given the lowest priority.

Discussion.

In order to implement a rational and economically justified
prescription of medicines, we conducted a pharmacoeconomical
analysis based on ABC-VEN analysis. Table No. 2 shows the
consumption of drugs for the 2 half-years of 2021 and 2022,
amounting to 405,944,532.30 Kazakh tenge for 2021 and
398,653,456.27 Kazakh tenge for 2022. At the same time, it
should be noted that the clinical pharmacologist began working
in the staff of the Ministry of Defense in 2022. The total number
of drugs used for the 1st half of 2021 amounted to 403 drugs, for
the 2nd half of 2022 382 drugs. See Table #1. With a difference
of 21 drugs.
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Figure 1. ABC-VEN- medicines consumption analysis for the period
Sfrom 01.01.2021 to 24.05.2021.
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Figure 2. ABC-VEN- medicines consumption analysis for the period
Sfrom 01.01.2022 to 24.05.2022.

Table 3. ABC-VED Matrix Analysis for 2021.

No of N Y%

Items 7o of Items Expenditure
1* Category o 0
(AV+BV+CV+AE+AN) 150 37,220% 186,6%
2" Category N 0
(BE+CE+BN) 221 54,838%  13,4%
3 Category (CN) 32 7,94% 0,4%
Total 403 100% 100%

Table 4. ABC-VED Matrix Analysis for 2022.

()
No of % of Items /o

Items Expenditure
1% Category . .
(AV+BV+CV+AE+AN) 127 33,2460733% 85,9%
2" Category . .
(BE+CE+BN) 235 61,5183246% 13,9%
3 Category (CN) 20 5,23560209% |0,1%
Total 382 100% 100%

The analysis of consumption for 2021 revealed the irrational
use of drugs for group N drugs, amounting to 11.4%. A similar
situation was observed in 2022. But with dynamics with a
decrease of 3.2%. The total consumption of drugs from group
N for 2021 amounted to 14,416,712.7 Kazakh tenge (Figure
1), for 2022 12,098,375,83Kazakh tenge (Figure 2). With a
difference of 2,318,336.87 million Kazakh tenge . It should
also be noted that many drugs from the list of residues for 2021
were included in the list of the material statement for 2022.
Among the frequently prescribed and expendable antibiotics
included: Meropenem, Ceftriaxone and Metranidazole. The list
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of expensive drugs includes radioconstrictive, anticoagulant,
immunological drugs, and infusion solutions of 0.9% NaCl.

ABC analysis showed similar results in Dessic Referral
Hospital, Ethiopia [10]:- antibiotics like ceftriaxone(CEF III)
1 g injection: fluids like sodium chloride 0.9% solution were
located in a group (A).

The increase in the cost of saline solutions can be explained by
the purchase and use of 0.9% NacCl in 200 ml, when in practice
doctors often prescribe 100 ml. As a result, half of the solution
could not be used, pouring out.

Based on this, measures should be taken to reduce unreasonable
prescriptions and improve applications for the purchase of
medicines, using the example of saline solution. After all, if
we take into account the purchase of half of the saline solution
in 100 ml, it could significantly save the state budget with a
difference of 13 million Kazakh tenge for 2021 and 10 million
Kazakh tenge for 2022. Thus, not only reduce unreasonable
costs, but also take measures to use drugs with a more reliable
evidence base.

Overall, 78 medication products (from 2021-2022) that fall
into the subgroups of AV, AE, and BV of category I are included
due to their necessary or vital character. These items should be
in stock. Therefore, any medicine deficit in this category must
be removed [6].

3-2 medication products (from 2021-2022) that make up
subgroup AN must be regulated for economic order quality
before being ordered. And should also be carefully examined
before placing the order.

The items in category 11 (54,8% -61,5% of all items from 2021-
2022) are not expensive or vital as I category, so, this group
needs to be controlled periodically [7] and could be ordered
once or twice a year without affecting patient care.

The category III (5,23-7,94% of all items from 2021-2022)
consist sub-category namely, CN . These are the least necessary
and affordable products in this group. This group does not need
to be controlled periodically.

Our research detected:

1) prescribing antibiotics of the same group (Beta-lactam):
Piperacillin Tazobactam +Meropenem, Ceftazidim+Meropenem

2) appointment of unprotected antibiotics after protected ones:
Amoxicillin after Amoxiclav.

3) the appointment is not on the spectrum of action:The
appointment of Amikacin (Gram-) Gram+

4)thewrongcombinationofantibiotics: Amikacin+Vancomycin

5) prescribing antibiotics immediately from the Reserve group,
instead of from the Access, Watch group

PathogenssuchasPseudomonasaeruginosa, Enterobacteriaceae
(E.coli, Klebsiella pneumonia, Enterobacter spp) have proven
resistant to many antibacterial drugs.

Of those sensitive to antibacterial therapy, only Colistin
(Polymyxin) turned out to be, which was not in the MO's
Medical Formulary.

We offered to purchase this drug, after which an improvement
was noted and later included in the Medical Formulary.

Conclusion.

During this ABC/VEN analysis, we could answer three
important questions:



1. How are funds for medicines spent in the Ministry of Defence?

(mainly on which medicines from the ABC and VEN group ).

2. What measures should be taken to rationalize medicine
procurement?

3. Which medicines should be considered first (for inclusion/
exclusion)?

This method indicates a positive response to measures to
improve the quality of treatment and the rationality of prescribed
medicines, helping to make treatment more effective, safe and
economically justified. [1]

A comparison analysis between ABC and VEN (Vital,
Essential, and Non-Essential) methods was conducted in a
multidisciplinary hospital. The results showed that the efficient
and rational use of medications improved during the period
of six months in 2021-2022. This success was due to RILS
activities that involved the provision of training seminars to
healthcare professionals.

To date, resistance to antibacterial drugs is growing. Every
day there are infections that cannot be treated and aggravate
the already difficult situation in the world with the growth of
resistance.

In addition, improper prescribing of antibiotics and improper
dosing, improper use of antibiotics, the choice of antibiotics of
a wider spectrum of action worsen the already existing problem
in the world with an increase in mortality.

Our study revealed the irrational prescription of antibiotics
such as: prescribing antibiotics of the same, appointment
of unprotected antibiotics after protected ones, the wrong
combination of antibiotics , prescribing antibiotics immediately
from the Reserve group, instead of from the Access, Watch
group.

To reduce the growth of resistance and increase the use of
safer and more effective use of antibiotics in the conditions of
the MO, the following work to improve and accelerate measures
to combat the resistance of this MO, we propose to conduct an
analysis on the validity of the use of antibacterial agents based
on the classification of AWARE.
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