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Introduction

The problems of managing the quality of medical care, the effective use
of drugs, the development and improvement of the pharmacotherapeutic service
have been and remain relevant in the Republic of Armenia. During the
coronavirus epidemic, the problems of effective management of the activities of
medical institutions of the republic and the organization of drug supply have
become more acute. There was a need to change the order of procurement
planning for drug supply of new departments [2]. The urgent formation of
outpatient computed tomography centers and mobile teams, the deployment of
infectious diseases departments, and the cancellation of planned hospitalization
required significant efforts on the part of the staff for the prompt selection of
drugs for patients with varying degrees of severity of COVID-19 disease [1].
Doctors, pharmacists and other professionals faced a number of problems in the
selection of drugs; there were irregular and unplanned purchases of drugs,
which in turn led to inefficient cost planning.

The aim of the study is to conduct a clinical-economic analysis of drugs
used in the COVID-19 department of a multidisciplinary hospital in Yerevan.

Materials and Methods

The materials for the study were data on the use of drugs for 1 year
(2021) in the COVID-19 department of one of the multidisciplinary hospitals of
the Republic of Armenia, the ATC Indices of the World Health Organization
and clinical recommendations for the treatment of COVID-19 [4].
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The study used ABC/VEN analysis, ATC/DDD methodology, and DU
90% analysis method.

ABC-analysis is a retrospective analysis aimed at assessing the rationality
of spending financial resources by dividing drugs into three groups (A, B, C)
according to their actual consumption in a certain period of time. Class A
includes drugs for which 80% of all funds were spent, class B - 15%, class C -
5%. The implementation of ABC analysis includes a number of sequential
actions:

1) compiling a list of drugs purchased during the year,

2) calculation of the percent of each drug in the total cost of drugs

purchased during the year,

3) compiling a list of drugs in descending order of purchase price,

4) cumulative calculation of percent, which is calculated by sequentially

adding up the percent of costs for each drug on the list, up to 80%,
then up to 15% and 5%,

5) distribution of drugs by classes A, B, C [3,5,6,8,9].

VEN analysis is performed to assess the effectiveness of
pharmacotherapy. The essence of the analysis is the distribution of drugs used
for certain diseases or in one of the departments of a hospital during the period
selected for analysis according to vital needs. This makes it possible to evaluate
the effectiveness of the use of financial resources and the dominance in the use
of a certain group of drugs. To do this, all drugs prescribed to patients are
divided into 3 categories.

=V (Vital). These are the drugs that are needed to save a life, are

constantly required to maintain quality of life, or that cause withdrawal
symptoms after they stop taking them.

= E (Essential). Essential drugs are most effective against less serious but

important diseases, but are not absolutely necessary for basic health
care.

= N (Non-essential). These are drugs that are used for a secondary (mild)

disease or self-treatment, have questionable efficacy or have a relatively
high cost compared to a negligible therapeutic effect [3,5,6,8,9].

Of the two approaches (expert and formal) to the categorization of drugs
used in the analysis of VEN, the expert method was implemented. When
classifying drugs, consultations were held with the hospital's pharmacist and
experienced specialists in the relevant field of medicine, including literature
data. Then we summarized the information received and made the final
classification.

Using the ATC/DDD methodology, the analysis of used drugs according
to the ATC (anatomical-therapeutic-chemical) classification was carried out by
searching for the ATC codes of drugs in the "ATC-index" and as well as the
defined daily dose (DDD) (determined for each drug as a unit of measurement
of drug intake) [3,910,11].
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Using the DU90% (drug utilization) analysis method, the quantitative
analysis of drug use was carried out in the following steps:
= calculation of the number of DDDs (NDDD) for each drug for the study

period,
amount of drug

NDDD = ,
DDD

= calculation of the percent of each drug in the total NDDD,

= listing drugs in descending order of NDDD value, from highest to
lowest, up to 90% and then down to 10%,

= creation of two groups of drugs, the first of which includes drugs with
high NDDD, which account for up to 90% of the total number of
NDDD (frequently used drugs), and the second group includes drugs
with low NDDD, which make up the rest of the total NDDD of 10%
(rarely used drugs ),

= calculation of the cost of one DDD in two segments: DU90% and
DU10%, which will allow comparing the costs of frequently and rarely
used drugs [3].

The cost of 1DDD of a drug is calculated by dividing the amount spent

on the drug by its number of DDDs (NDDD).
A combined analysis of DU 90% and ABC/VEN was also performed [7].

Results and Discussion

The conducted studies showed that in the database of the hospital, the
drugs used in the COVID-19 department were presented by trade names, dosing
units, quantities and unit monetary terms. The list has been revised and edited,
international non-proprietary names (INN) of drugs have been added.

Studies have shown that the number of drugs used in the COVID-19
department of the hospital is 59 INN, of which the majority are drugs affecting
the gastrointestinal tract (20,3%), antimicrobial drugs (16,9%) and cardio-
vascular drugs (13,5%). Among the drugs that affect the gastrointestinal system
(A), the COVID-19 department mainly used A02 - antiulcer drugs, All -
vitamins, A12 - mineral supplements (minerals). Among antimicrobials (J), JO1-
antibacterial drugs for systemic use were mainly used. Among the drugs that
affect the cardiovascular system (C), CO1 - drugs for the treatment of heart
diseases and CO3 - diuretics were mainly used.

The next step was an integrated ABC/VEN analysis. First, drugs were
sorted by ABC analysis in descending order of financial resources spent on
them, and the percent of costs was calculated for each drug. Then, in the created
list, drugs were assigned to classes A, B, C. Of the 59 INN drugs used, 22%
belonged to group A, 27% to group B and 51% to group C.

According to the VEN analysis, drugs were grouped into classes V, E, N
in agreement with doctors and pharmacists and using literature data, namely
clinical guidelines for the treatment of COVID-19. The results of the VEN
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analysis showed that in the list of used drugs, class V is 18.6%, class E - 66.1%,
class N - 15.3% (Table 1).

Table 1
Results of ABC/VEN analysis of drugs
ATC code INN Costs: abs_olute value | Costs: ABC | VEN
(Armenian dram) %

JO1CR02 Amoxicillin + clavulanic acid 561,234,70 34,52% A \Y%
JOIMA14 Moxifloxacinum 133,297,10 8,20% A \Y%
A12CA01 Sodium chloride 131,226,19 8,07% A \Y%
J01DD04 Ceftriaxone 112,500,00 6,92% A \Y
BO1AF01 Rivaroxaban 96,723,46 5,95% A E
Al11CCO05 Cholecalciferol 64,357,10 3,96% A E
RO1AA05 Oxymetazoline 38,060,00 2,34% A E
Al12CB Zinc 35,892,00 2,21% A E
B02BA01 Phytomenadione 29,969,52 1,84% A E

Lactic acid producing
AOTFASI organisms, combinations 27650,72 1.70% A E
A02BA03 Famotidine 27406,80 1,69% A E
JO1FA10 Azithromycin 26763,53 1,65% A E
R0O3CC02 Salbutamol 26520,00 1,63% A E
HO02AB02 Dexamethason 24,158,00 1,49% B \Y%
A0BAX01 Glycerol 22,387,00 1,38% B N
BOSBBOL Compound solution of sodium 20,502,00 1.26% B £

chloride
D04AA13 Dimetindenum 20056,00 1,23% B N
MO1AEO1 Ibuprofen 18,648,40 1,15% B E
Al1GA01 Acidum Ascorbinicum 18,360,00 1,13% B E
B05CX01 Glucose 17,394,00 1,07% B E
N02BEO1 Paracetamolum 15,893,59 0,98% B E
D02AC Vazelin 15,473,28 0,95% B N
JO1CAO01 Ampicillin 15,388,00 0,95% B E
JO1XA01 Vancomycin 14,250,00 0,88% B \Y
A03AX13 Simeticone 10,620,57 0,65% B E
Al11GB Acidum Ascorbinicum + Zn 9,854,32 0,61% B E
A02BC02 Pantoprazole 9,547,85 0,59% B E
MO01AB05 Diclofenac 7,488,00 0,46% B E
J01DD08 Cefixime 7,003,20 0,43% B E
JO1XDO01 Metronidasole 6,249,60 0,38% C E
HO01BAO02 Desmopressin 6,048,90 0,37% C E
sogcagr | Ciprofloxacinums 5,640,00 035% | C E

Dexamethasonum
C07AB12 Nebivolol 5,374,50 0,33% C E
JO1CA04 Amoxicillin 4,831,20 0,30% C \Y
S02DA30 Lidocaine + phenazone 4,502,40 0,28% C E
Al11AA03 Vitamines, minerales 3,267,90 0,20% C N
RO6AE09 Levocetirizine 3,204,80 0,20% C E
JO1XEO03 Furazidin 2,896,00 0,18% C E
NO3AX14 Levetiracetamum 2,786,00 0,17% C E
D03AX03 Dexpanthenol 2,524,00 0,16% C N
B02BX01 Etamsylate 2,293,60 0,14% C E
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RO3BA02 Budesonide 2,125,00 0,13% C E
CO05AX03 Oleum Hippophea 2,105,60 0,13% C N
S01AA12 Tobramycin 2,034,40 0,13% C E
RO1AA07 Xylometazoline 2,027,39 0,12% C E
RO6AEOQ7 Cetirizine 1,917,70 0,12% C E
A12CX Potassium aspartate & 1,521,54 009% | C E

magnesium aspartate
S01AA17 Erythromicin 1,138,40 0,07% C E
MO04ACO01 Colchicin 902,70 0,06% C \%
CO01CA24 Epinephrine 700,00 0,04% C \%
H02AB06 Prednisolon 570,40 0,03% C \%
NO5CMO09 Valerianae 508,77 0,03% C N
CO1EB02 Camphora 409,60 0,02% C N
C03DA01 Spironolactone 389,80 0,02% C E
B01AC06 Acidum acetylsalicylicum 357,10 0,02% C E
VO07AB Aqua destillata 320,40 0,01% C N
C09AA01 Captopril 318,80 0,01% (o} E
CO03CAO01 Furosemide 287,20 0,01% C E
HO3AA01 Levothyroxine sodium 108,90 0,01% C \Y
Total 1,625,987,93 100% -

According to the results of the ABC/VEN analysis, it became clear that in
group A there are not, but in group B there are drugs of class N (vazelin,
dimethindenum and glycerol), which are not so many (18,75%), and in group C
- drugs of class V (amoxicillin, colchicin, epinephrine, prednisolon and levothy-
roxine), which are also few (16,67%) (Table 2).

Table 2
Results of ABC/VEN analysis of drugs in percent
ABC Quantity of
group INNs v E N
A 13 30,77% 69,23% 0
B 16 12,5% 68,75% 18,75%
C 30 16,67% 63,33% 20%

In order to perform a quantitative analysis of drug use (DU90% analysis),
the drug DDD search showed that 39 out of 59 INNs had DDD. For each drug,
the number of DDDs (NDDD) was calculated, and then the percent of each drug
in the total NDDD. The resulting list was edited in descending order, from the
largest NDDD to the smallest, and 2 groups were created: DU 90% and DU
10% (Table 3).
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Table 3
Results of DU90% analysis of drugs
%in igslt)g DU90% /
INN ATC code DDD NDDD total . y
(Armenian DU10%
NDDD
dram)
Cholecalciferol A11CCO05 | 0,02mg 2587,5 | 44,38% 2487 DU90%
(total cost
Acidum Ascorbinicum Al11GA01 200mg 850 14,58% 21,60 of 1DDD
Dexamethason HO2AB02 | 15mg 666,6 11,43% 36,24 in the
segment -
Sodium chloride A12CA01 | 1000mg 558 9,57% 235,17 6435.18
Oxymetazoline RO1AA05 0,4mg 218,75 3,75% 173,98 Armenian
T dram)
3:/?1);;::: ZCT | JICRO2 | 1500mg | 1425 | 244% | oo
Ceftriaxone J01DDO04 | 2000mg 7 1,29% | 1500,00
Ibuprofen MOLAEOL | 1200mg 70,8 1,21% 263,39
Paracetamolum NO2BEO1 3000mg 65,83 1,13% 241,43
[) DU10%
Pantoprazole A02BCO2 40mg 65 111% 146,89
Rivaroxaban BO1AFO1 20mg 63,75 1,09% 1517,23 (total cost
Moxifloxacinum JOIMAL4 | 400mg 51 087% | 2613,67 Ofii?th
Azithromycin JOIFAL0 | 300mg 50 0,86% 535,27 segment -
Nebivolol CO07AB12 5mg 50 0,86% 107,49 26247.65
Armenian
Camphora CO1EB02 | 150mg 40 0,69% 10,24 dram)
Prednisolon HO2AB06 10mg 40 0,.69% 14,26
Colchicin MO4ACO1 1mg 30 0,51% 30,09
Salbutamol R03CCO2 | 12mg 25 0,43% 1060,8
Desmopressin HO1BAO2 | 0,025mg 20 0,34% 302,445
Levocetirizine ROBAEQ9 5mg 20 0,34% 160,24
Famotidine A02BA03 40mg 15 0,26% 1827,12
Ampicillin JO1CAO1 6000mg 15 0,26% 1025,87
Simeticone A03AX13 | 500mg 14.4 0,25% 737,54
Phytomenadione B02BA01 20mg 14 0,24% 2140,68
Xylonmetazoline ROLAA07 | 0,8mg 125 0,21% 162,19
Diclofenac MO1ABO5 100mg 10 0,17% 748,8
Cetirizine RO6AEQ7 10mg 10 0,17% 191,77
Furazidin JOIXE03 | 300mg 8.3 0.14% | 34801
Metronidasole JO1XDO01 1500mg 6.67 0,11% 937,44
Captopril C09AA01 50mg 5 0,09% 63,76
Furosemide CO3CA0L | 40mg 5 0,09% 57,44
Cefixime Jo1DD08 | 400mg 5 0,09% | 1,40064
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Epinephrine CO01CA24 0,5mg 3,6 0,06% 194,44
Spironolactone CO3DA01 75mg 3,34 0,06% 116,70
Levetiracetamum NO3AX14 | 1500mg 3,34 0,06% 834,13
Budesonide RO3BA02 | 0,8mg 3125 | 005% | 6go,00
Vancomycin JO1XA01 2000mg 2.5 0,04% 5700,00
Amoxicillin J01CA04 | 3000mg 1,92 003% | 251625
Levothyroxine sodium HO3AAOL | 0,15mg 167 0,03% 65,34
Total - - 5830,095 | 100%

Only 9 INN drugs were included in DU90% segment. The calculation of
the cost of 1 DDD for each drug was carried out, and on its basis, the
calculation was also made in the groups DU90% and DU10%. As a result, it
was found that the cost of 1 DDD in DU10% is approximately 4 times higher
than the cost of 1 DDD in DU90%, which indicates the predominance of the use
of inexpensive drugs.

A combined analysis of DU90% and ABC/VEN was also carried out,
which made it possible to find out which class of drugs (VEN) belong to the
most commonly used (DU90%) group of 9 drugs (Table 4).

As can be seen from the data in the table, in the segment of the most
commonly used drugs (DU90%) there were only drugs of class V and E, which
are included in groups A and B.

Table 4
Results of combined analysis of ABC/VEN and DU90%
Drugs is the DU 90% segment ABC VEN
ATC code INN
Al11CCO05 Cholecalciferol A E
Al1GA01 Acidum Ascorbinicum B E
H02AB02 Dexamethason B \Y
Al12CA01 Sodium chloride A \Y
RO1AAQ05 Oxymetazoline A E
JO1CR02 Amoxicillin + clavulanic acid A \Y/
J01DDO04 Ceftriaxone A \Y/
MO1AEQ1 Ibuprofen B E
NO2BEO1 Paracetamolum B E
Conclusion

A clinical-economic analysis of the annual purchase of drugs for the
COVID-19 department by a multidisciplinary medical institution in Yerevan
showed that the results of ABC/VEN analysis alone are not enough for a final
assessment of the effectiveness of the purchase. It turns out that significant
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amounts (group B - in the amount of 15% of the total amount of funds) were
spent on the purchase of some drugs of the non-essential group (class N), as
well as on the purchase of some vital drugs (class V), on the contrary, were
spent in smaller amounts (group C - in the amount of 5% of the total amount of
funds), although the percent of those drugs in groups B and C is small.

For the final assessment of the effectiveness of procurement, a combined
ABC/VEN and DU90% analysis was carried out, according to the results of
which it was found that financial resources were mainly spent on the purchase
of vital and essential drugs, that is, the procurement was carried out efficiently.
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KanHHK0-)KOHOMHYECKHUI AaHAJIN3 MPeNnapaToB /s JeUeHus
COVID-19 na crauoHapHOM ypOBHE OKA3aHHUS TIOMOIIIN

A.AYaxosii, A.E. Caaksn

Llens wccenoBaHusl — MPOBECTH KIMHUKO-3KOHOMHYECKHH aHAN3 JIEKapCT-
BEHHBIX CpelCTB, mpuMeHseMbix B otaencann COVID-19 muorompogmisHOTO Me-
JULIHCKOTO yIPEIKACHHS.

Marepuanom ajisi IPOBEICHHS MUCCIIEIOBAHMS MOCITYKWIIM JaHHbIE O TpHMeHe-
HHUHM JIeKapCTBEeHHbIX cpeicTB 3a 1 rox (2021 r.) B oraenennn COVID-19 onxHoit u3
MHoronpobwibHeIX OonbHHIl PA, «uagexcst ATC» Bceemuphoit Opranusanuu 3mapa-
BOOXPaHEHHUs] M KIMHUYECKHe pekoMeHaanuu no neuennto COVID-19. B xone nccie-
nosanus ucnonb3osanu ananus ABC/VEN, merononoruro ATC/DDD u Merorn aHanusa
DU90%.

KinHUKO-5KOHOMWYECKHIT ~ aHalM3 TOAWYHBIX  3aKYyNOK JIEKapCTBEHHBIX
npenapatoB ais otaeneHus COVID-19 mHOTOIPOQHIBHEIM MEAUITUHCKAM YUpexKIe-
HueM r. EpeBana nmokasai, uyTo 3HaunTeNnbHbIE CyMMBI (15% oT o6mmux cpencts) Obutn
MOTpavyeHbl Ha IPUOOpETeHHE HEKOTOPHIX HEOCHOBHBIX (BTOPOCTENEHHBIX WM
BCIIOMOTaTENbHBIX) JIEKApCTB, a Ha MPHOOPETeHNE KU3HEHHO HEOOXOANMBIX JICKapCTB,
HAo00pOT, OBIIM MOTpauyeHbl MEHBINHE CyMMBI (B pazmepe 5% oT oOmieid cymmbl
CpENCTB).

ITo pe3ynbTaTaM KOMOMHHUPOBAaHHOTO aHaIM3a, MPOBEIEHHOTO JISI MTOTOBOM
OIeHKH 3((HEeKTUBHOCTH 3aKYMOK, BBISBICHO, YTO (DHHAHCOBBIE PECYPCHI B OCHOBHOM
pacxo/I0BaJIMCh HA MPHOOPETEHHE KU3HEHHO HEOOXOJMMBIX U Ba)KHEHIINX JIEKapCTB,
TO €CTh 3aKyITIKa OCYIIECTBIUIACH 3(h(heKTHBHO.

COVID-19-h pniddwmt ninkph Yihuthjuntnbuwghnwljuh
JEpnidnipjniup pnidoqunipjutt unughniup dwjuppuynid

U.U. Qwjunjui, U.6. Uwhwljjut

ZEnwugnuinmipjut tywnwlj E hpujutugut) paqiuuypndh pnidhwu-
tnwwnnipjui COVID-19-h pwdwtdntipnid Yhpundwé nlintph Yhuthjunnk-
uwghwnwlwl bpnisnipnii:
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Zhnwgnunmipnibutbph hpujwbhwgdwt hwdwp yniptp Bo hwinhuwgtp
Zujuunnwih  Zwbpuybunmput  puqUuuypndh) hhjwinwingubphg dklyh
COVID-19-h pwdwudniupnid phnkph 1 mwupju (2021p.) Jhpundwt wnyjui-
utpp, Unnpowuyjwhnipjut hwdwpjuwphuwjhtt juquuljtpynipjutt <ATC hu-
phpu»-ubpp b COVID-19-h pniddwt Yhuhjulwt ninkgnygubpp: Zbwnw-
qnuinipjutt pupwugpnid Jhpundby i jihuthjuntnbuughnwljut kpnnutphg
ABC/VEN ybtpnisnipiniup, ATC/DDD dbpnnwpwunipmniipn b DU90% Jbpnt-
snipjub Ukpnnp:

Gplwt punuph puquuupndp pnidhuwunwnnipyui Ynnuhg COVID-19
pudwtdniiph hwdwp pbnkph &y mwwpdu qunudubph Yihthjunbnbuwgh-
nwljut Jbpnisnipmitiutpp gnyg tu widl), np ny hhdbwlw (kpypnpnughte
Juwd odwnuly) judph npny nlinkph dbnppipdwt ypu Swhuuydly b qquh gni-
dwpubp (puphwinip ppudwlud Jhongubph 15%-h swthny), hul YEhuwlu-
unpkl mthpwdtswn npny nhintph qudw hwdwp, puphwjunwyp® sSwhuyl) tu
wykih thnpp gnidwipttip (punhwinip gpudwlub vhengubtph 5%-h swthni):

Gudwt wpynitwydbnnipyut Jipptwjut quhwhwndwt hwdwp hpw-
Juwiwgywé Jtpnisnipmitiiph hwdwlgdwt wpyniipubpny wwupqyty L np
dhtwuwljut nkunipuibpp Swhiudt) Bu wnwdbjuybtu Jhbuwlubt uplnp b
hhdbwlwi nhnbph dkopphpdwi Jpuw, wpuhbpl gimudibph hpulwiwgt) ta
wpnibwybwn:
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