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CLINICAL AND ECONOMIC ANALYSIS OF PUBLIC PROCUREMENT

OF ANTI-TUBERCULOSIS MEDICINES FOR TREATMENT OF PATIENTS

WITH MULTI-RESISTANT TUBERCULOSIS

Aim. To make clinical and economic analysis of tender procurement of drugs for the treatment

of patients with multiple resistance tuberculosisin Ukraine.
Materials and methods. The Ministry of Health of Ukraine for the years 2014-2018 on the volume

of public purchases of anti-tuberculosis medicines has been used for the study. The total amount of

public purchases of anti-tuberculosis medicines by all trade names, groupings of purchases by inter-
national non-proprietary nameshas been determined. During the study, the following methods of

clinical and economic analysis used: ABC, XYZ, VEN-analyzes, integrated ABC/XYZ, ABC/VEN,

U, U,U,U /ABC-analyzes. Based on the results of integrated analyzes, matrix projections have been

formed.

Results. According to the results of the ABC-public procurement analysis of tuberculosis medi-

cines for 2014-2018, it was found that the total cost of purchasing medicines for the treatment of pa-
tients with multidrug-resistant tuberculosis had uneven dynamics. It is proved that during 2014-2018

the group A is dominated by anti-tuberculosis medicines of foreign production. The results of the

matrix projection analysis of the integrated ABC/XYZ analysis show that, with significant financial
costs for the procurement of anti-TB drugs, the frequency of purchases is unpredictable. Based on

the results of the VEN analysis, it is proved that public procurement is carried out in compliance with
the requirements of the relevant legal framework. The integrated ABC/VEN analysis demonstrates

that during 2014-2015, the cost share for group A/E (meropon) was higher than for group A/V (levo-

floxacin, moxifloxacin, capreomycin), which does not fully meet the criteria of rational procurement.
According to the results of the analysis of the matrix projection of the integrated U U,U,U /ABC-
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analysis, it is established that the group of not recommended medicines for the treatment of patients

with multidrug-resistant tuberculosis includes three ATM (kanamycin, capreomycin, ofloxacin) with

a cost amount of UAH 42520.3 thousand (part - 8.5 %).
Conclusions. Based on the results of a retrospective clinical and economic analysis of public

procurement of anti-tuberculosis medicines for the period 2014-2018, it is possible to state the need

for scientific substantiation for outpatient model providing medical and pharmaceutical assistance to

patients with MRTB in accordance with their real needs in certain names of ATM health care capa-

bilities and international standards.

Key words: clinical and economic analysis; public procurement; anti-tuberculosis medicines; mul-

tidrug-resistant tuberculosis
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KNIHIKO-EKOHOMIYHUI AHAJII3 TEHJIEPHUX 3AKYIIIBE/Ib JIIKAPCHKUX 3ACOBIB

U1 JIIKYBAHHSA XBOPUX HA MYJIbTUPE3UCTEHTHUI TYBEPKYJIBO3

Metoro po6oTu 6y10 IpoBefieHHA KIiHiKO-eKOHOMIYHOTO aHai3y TeH/lepHMX 3aKyIiBesnb Ji-

KapCbKIX 3ac00iB /11 TiKyBaHHS XBOPUX HA MY/IbTUPE3UCTEHTHIIT TyOepKy1bo3 B YkpaiHi.
Marepianu Ta MeTogu. [I/1s1 mpoBefeHHs TOCTiMKeHHs 6ynn BukopuctaHi odimirtai gani MO3

Ykpainnm 3a 2014-2018 pp. 050 06¢ATiB My6TIYHUX 3aKyTIiBeNTb IPOTUTY6EPKYIbO3HUX MKaPChKMUX

3aco6iB. BiisHavyeHa 3aranbHa cyMa ITy6TivHNX 3aKyIiBelb IPOTUTYOEPKYIbO3HMX TiKapChKUX 3a-

c06iB 3a BciMa TOProBUMU Ha3BaMI Ta IPOBEJECHO IPYIYBAaHHA CYM 3aKVIIiBe/lb 3a MDKHApOHU-
MU HeIlaTeHTOBaHMMM HasBaMM. I1ifl yac mpoBeleHHA TOCTiIKeHHA Oy/1u BUKOPUCTaHi Taki MeTo-

IV KTiHiKo-ekoHOMiyHOro aHanisy: ABC, XYZ, VEN-ananisy, interposani ABC/XYZ, ABC/VEN,

U,U,U,U /ABC-ananisu. Ha mificTasi pesynbratis inTerpopanux ananisis copmosano MarpudHi

IIPOEKIIL.

Pesynbratu. 3a pesynbratamu ABC-ananisy my6miuyHuX 3aKymiBenb IPOTUTYOEPKYIbOSHUX JTi-
KapcbhKux 3aco6iB 3a 2014-2018 pp. BCTaHOBJIEHO, 1[0 3arajibHa CyMa BUTPAT Ha 3aKYIiBIIO JIiKap-

CbKIX 3ac00iB /151 TIKyBaHHSI XBOPMX HA MY/IBTUPE3NCTEHTHNII TYOepPKyIbO3 Maa HePiBHOMIPHY
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nuHaMiky. JJoBegeHo, o Bapoposx 2014-2018 pp. 3a rpymon A mepeBaXkaloTb IPOTUTYOEPKYIbO3HI

JKapchKi 3ac00M caMe iHO3eMHOTO BUPOOHMIITBA. PesybraTyt aHami3y MaTpUIHOI MPOEKIl iHTe-
rposanoro ABC/XYZ-ananisy cBifuaTh, 110 py 3HaYHMX (PiHAHCOBUX BUTPATAX Ha 3aKYIIB/IIO IIPO-

TUTYOEePKY/ITbO3HUX JIIKapChKNUX 3ac06iB 4acTOTa 3aKyIiBe/b € HelporHososaHow. Ha mincrasi oTpu-

MaHux pesynbratiB VEN-aHai3y foBefeHo, o NyOmivHi 3aKyiB/Ii BUKOHYIOTbCS 3 ZOTPUMAHHAM

BIMOT BifiltoBijHOI HOpMaTUBHO-IIpaBoBoi 6asu. [HTerpoBanmuit ABC/VEN-anani3 foBoanTb, 110

BIIpooBxK 2014-2015 pp. yacTka Butpart 3a rpynoto A/E (IIT/I3 sa MHH - mepononem) nepesu-
I[yBaia BUTpatu 3a rpynoio A/V (nesognoxcayun, moxcudnoxcayut, Kanpeomityur), o He ITOBHOIO

MipoIo BifITIOBifja€ KpUTEPiAM pallioHaTbHNUX 3aKyIIiBe/Ib. 3a pe3y/lIbTaTaMy aHasli3y MaTPUYHOI TPOEK-

uii inrerposanoro U U U U /ABC-aHanidy BCTaHOBJIEHO, 1[0 10 TPYNU HE PEKOMEH[IOBAHNX JiKap-

CBKMX 3aC00iB U JTIKYBaHHA XBOPYX Ha MY/IbTUPE3UCTEHTHUI TyOepKy/Ib03 BXOIATD TPU IIpera-
paru (KaHaMil[uH, KarrpeoMilyH, odrokcanny) i3 cymoro Burpar 42520,3 Tuc. rpH (dacTka — 8,5 %).

BucHoBKM. 3a pesynbpraTaMit peTPOCIEKTIBHOTO KIIiHIKO-eKOHOMIYHOTO aHai3y myOmivHIx

3aKymiBe/Ib IPOTUTYOEPKYIbOSHMX JTIKapChKUX 3ac06iB y mepiox 2014-2018 pp. MO>KHA TOBOPUTHU

PO HeOOXi{HICTb HAyKOBOTO OOIPYHTYBaHHs aMOYIaTOPHOI MOfie/li HafjlaHHs Mefu4uHOI Ta (apma-

LeBTUYHOI foromoru xBopyuM Ha MPTD BifmoBigHO Ko IXHIX peanpHUX HOTPeb y TMUX UM IHIINMX
HIPOTUTYOEPKYIbO3HUX JIIKapChKUX 3acobax i 3 ypaxyBaHHAM (iHaHCOBUX MOXIMBOCTeI Tamysi

OXOPOHU 3[I0POB’s Ta MDKHAPOJHUX CTaH/IAPTiB.

Kniowosi cniosa: KiHiKO-eKOHOMIYHNIT aHaIi3; My O/IiYHi 3aKyiBIIi; IPOTUTYOEPKYIbO3HI TiKap-

CbKi 3aCO0U; MYIBTMPE3UCTEHTHUIT TYOEPKYIbO3

T. A. Pomanbko, }0. B. Korix, d. A. IIpockyroBa

Hauuornanvrhotli ghapmayesmuueckuli ynusepcumem, Yepauna

KJIMHUKO-35KOHOMUYECKUIA AHAJIN3 TEHIEPHBIX 3AKYIIOK JIEKAPCTBEHHBIX
CPEACTB 1JI1d JIEYEHUA BOJIbHBIX MYJIbTUPE3UCTEHTHBIM TYBEPKYJIE3OM

HeHhIO pa60Tm 6b1710 IIpoBEAEeHNE KIMHNKO-9KOHOMMYIECKOTO aHaMM3a TEHIEPHBIX 3aKYIIOK

JIEKAPpCTBEHHDBIX CPEACTB /1A TI€YEHNA 60bHBIX MYNIbTUPEINCTEHTHDIM TY6epKy]'I630M B YxpaMHe.

MaTepMaan ¥ ME€TOObI. ,HTIFI IIpOBENEHNA NCCTIENOBaHNA OBIIN UCIIOIb30BAHBI O(b]/[LU/IaTIbeIe

manHble M3 Ykpauusl 3a 2014-2018 rr. 1o o6beMaM NyOIMYHBIX 3aKYIIOK IPOTUBOTYOEpPKY/Ie3HbIX
JIeKapCTBEHHBIX CpeficTB. OnpepenieHa 0611as cyMMa My OMIMIHBIX 3aKYIIOK IIPOTUBOTYOePKY/Ie3HbIX

JIEKAapCTBEHHDBIX CPEACTB I10 BCEM TOPTrOBbIM HalIMEHOBAaHMAM I OCYLIECTBJIEHA I'PYIIIINIPOBKA CYMM

3aKYIIOK IT0 MEXAYHApOAHbIM HENMATEHTOBAaHHbIM HalIMEHOBAHUAM. HpI/I IIpOBENEHNN VICCTIENOBAHNA

UCTIONIb30BaHbI CIeAyIOlMe MEeTOfIbI KIMHUKO-9KOHOMMYecKoro aHammusa ABC, XYZ, VEN-aHanusbl,

unTerpuposanubie ABC/XYZ, ABC/VEN, U U U U /ABC-ananuspl. Ha ocHOBaHUM pe3yIbTaTOB
VHTEeTPUPOBAHHBIX aHAIM30B C(OPMUPOBAHBI MATPUYHBIE IIPOEKIUIL.

Pesynbratsl. [1o pesynbratam ABC-aHami3a my6IMYHbIX 3aKYIIOK IPOTUBOTYOEpKY/Ie3HbIX Jie-

KapCTBEHHBIX CPeNCTB 3a 2014-2018 IT. yCTaHOBIEHO, YTO CYMMbI PacXOJ0B Ha 3aKyIIKY JIEKAPCTB

OIA I€YCHUA 60/IbHBIX MYNbTUPE3NCTEHTHDIM Ty6epxyne30M MIMENN HEPaBHOMEPHYIO AMHAMUKY.

JokasaHo, 4To B TeueHue 2014-2018 rr. o rpynme A mpeo6rafaoT MPOTUBOTYOEPKYIe3HbIe Te-
KapCTBEHHbIE CPEJCTBAa MHOCTPAHHOTO IIPOM3BOJCTBA. Pe3ynbTaThl aHamM3a MaTPUYHOI IIPOEKLINM

unrerprpoBanHoro ABC/XYZ-ananusa cBUIETEIbCTBYIOT, YTO IIPU 3HAYUTEIbHBIX (PUMHAHCOBBIX 3a-

TpaTax Ha 3aKYIIKYy HpOTI/IBOTy6epKy}I63HI)IX JIEKAapCTBEHHDBIX CPEACTB YaCTOTA 3aKYIIOK ABIAETCA

HerporHosupyemoit. Ha ocHoBanuy nonmydeHHsix pesynsraros VEN-aHanmsa fokasaHo, 4To0 my6nmdHbie
3aKyIIKI BBIIOHSIOTCA C COOMofeHeM Tpe6OBaHMIT COOTBETCTBYIOIIE) T HOPMATUBHO-IIPaBOBOII

6asbL. VnTerpuposannbiit ABC/VEN-anamms nokasa, 4o B TedeHne 2014-2015 IT. 107151 pacXofioB IO

rpyme A/E (ITTJIC no MHH - MeporioneM) npeBbliiaja pacxofisl 1o rpymie A/V (neBodokcannuH,

MOKCI/I(l))'IOKcaLU/IH, KaHpeOMI/ILU/IH), 4TO He B IIOJTHOM Mepe COOTBETCTBYET KPUTEPUAM pallyiOHAIb-

HBIX 3aKYTIOK. [To pesynbratam ananmsa MaTpuiHoOl npoekiyy unterpuposannoro U U, U U /ABC-
aHa/IM32a YCTAaHOBJIEHO, YTO B IPYIIY He PEKOMEH/IOBAHHDIX JIEKAPCTBEHHBIX CPEAICTB [IA JIedeHNs

OOIPHBIX MY/IBTUPE3UCTEHTHBIM TYOEPKY/Ie30M BXOAAT TPU Ipenapara (KaHAMUILIMH, KaIlpeoMM-

IVH, 0(JIOKCAIIMH) ¢ CYMMOIT pacxofioB 42520,3 Thic. TpH (Homst — 8,5 %).

BbIBOJIbI. ITo pe3ynbTaTaM pE€TPOCIHEKTMBHOTO KIMHMKO-39KOHOMIMYECKOTO aHanm3a HY6TII/I‘1-

HBIX 3aKyIIOK IPOTUBOTYOEPKY/Ie3HBIX TeKapCTBEHHBIX CPEACTB 3a epuox 2014-2018 IT. MOXKHO Cy-
IUTH O HeOOXOAVIMOCTY HAyYHOrO 000CHOBaHMA aMOY/IaTOPHON MOJe/IM OKa3aH!A MeIVILIMHCKON 1

(1)apMa]_[eBTI/I‘-IeCK0171 IIOMOIIN 60MbHBIM MYIbTUPE3NCTEHTHBIM Ty6ep1<y)1e30M B COOTBETCTBUN C X

PpeanbHbIMN HOTpe6HOCT§IMI/I B T€X MM MHBIX JIEKAPCTBEHHDIX CPEACTBAX I C YIETOM (I)I/[HaHCOBbIX

BO3MO>XKHOCTE 30 PpaBOOXpaHEHNA M MEKJYHaApPOIHbIX CTAaHAapTOB.

Kntouesvie c1064: KTMHUKO-9KOHOMIYECKUIT aHA/MN3; ITyOIMYHbIE 3aKYIIKY; IPOTUBOTYOEPKY-
JIe3HBbIe JIEKaPCTBEHHBIE CPEACTBA; MY/IbTUPE3UCTEHTHDI TyOepKyies
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STATEMENT OF THE PROBLEM

The spread of socially dangerous diseases among
the population is an over-threat to the national se-
curity of the country and is one of the main causes
of disability, health, disability and mortality of the
population. The problem of increasing the incidence,
prevalence and mortality rates of socially danger-
ous diseases is a consequence of socio-economic
processes in society, namely: poverty, social inequal-
ity and the need to constantly increase the amount
of expenditures from the state budget. It should be
noted that the fight against tuberculosis in Ukraine
is recognized as one of the main priorities of public
policy in the field of health and social development
and is the subject of international obligations of
Ukraine in the implementation of the provisions
of the Association Agreement between Ukraine and
the European Union [1]. Currently, Ukraine ranks
second in Europe in terms of tuberculosis incidence
and fourth in the world in its multidrug-resistant
form [2]. At the same time, according to the Inter-
national Classification of Diseases (ICD) -10, there
is no category of multidrug-resistant tuberculosis
(MRTB). As part of the ICD-11, which is scheduled
to be put into practice in 2021, MRTB disease has
already been isolated [3].

In recent years, the issue of financial sustain-
ability and effectiveness in health, particularly re-
garding the distinction between effectiveness and
cost containment, has played an important role in
strengthening health systems in the context of the
WHO 2020 Health Policy in the WHO European
Region [4]. In Ukraine, the issue of changing the
system of financing the national health care system
has become especially urgent recently. The govern-
ment has adopted several decrees that outline stra-
tegic directions for building a health financing sy-
stem. In particular, implementation of the state gua-
ranteed package of medical and pharmaceutical as-
sistance to the population; creation of a single na-
tional customer for medical services as a separate
central executive body; creating new opportunities
for local authorities to exercise their health care re-
sponsibilities; autonomy of medical and pharma-
ceutical care providers; introduction of effective pay-
ment methods for different types of medical care;
development of a modern medical and pharmaceu-
tical information management system [5]. At the
same time, in the context of the transformation of
the national health care system of particular socio-
economic relevance, the role of the rational role
in the rational use of the funds necessary to fulfill
state guarantees for the implementation of medical
and pharmaceutical assistance to patients with so-
cially-dangerous health diseases. According to the
current legislative framework, tuberculosis patients are
continuously and gratuitously provided with anti-
tuberculosis drugs (ATD) through public procure-

ment during treatment [2]. Clinico-economical ana-
lysis (CEA) is one of the modern methods of con-
ducting research into the indicators characterizing
the volume and status of medical and pharmaceu-
tical care [6].

ANALYSIS OF RECENT RESEARCHES
AND PUBLICATIONS

In the works of domestic scientists, a great at-
tention has been paid to the development of theo-
retical and applied approaches to the organization
of rational pharmaceutical provision of patients
based on the results of retrospective CEA [1, 6-12].
For the first time the methodology of carrying out
CEA of tender purchases of drugs has been develo-
ped and tested by the researches of the department
of organization and economics of pharmacy of
NUPh in 2011 led by prof. A. S. Nemchenko [13].
It should be noted that in 2010 D. T. Sadova and
O. L. Gromon the basis of CEA data, the optimi-
zation of the method for calculating the need for
anti-tuberculosis drugs was optimized [14]. In 2018,
I. O. Fedyak et al. performed a clinical and econo-
mic study of the features and problems of modern
pharmaceutical emergency care in patients with
tuberculosis and tuberculosis / HIV / AIDS in the
in intensive care units in Ukraine [15].

IDENTIFICATION OF ASPECTS OF THE

PROBLEM UNSOLVED PREVIOUSLY

At the same time, there are no scientific papers
in Ukraine, which show the results of a retrospec-
tive CEA of public procurement of ATD used in
long-term treatment regimens for patients with MRTB.
The above facts substantiate the purpose and main
directions of the study.

OBJECTIVE STATEMENT OF THE ARTICLE

The purpose of our study was to conduct a CEA
tender for ATD for the treatment of patients with
MRTB. To determine the current state of providing
medical and pharmaceutical care for patients with
MRTB and scientific substantiation of the direc-
tions of rational use of budget funds in conditions
of scarcity of resources of the health care system,
we developed an algorithm for conducting the study
(Table 1).

Microsoft Office Excel 2017 spread sheet and
standard variational statistics techniques were used
in the statistical data processing, matrix projections
of the results of integrated ABC/XYZ analysis, ABC/
VEN analysis and U U,U,U /ABC analysis [16].

PRESENTATION OF THE MAIN
MATERIAL OF THE RESEARCH
In the first stage, according to the data of public
procurement volumes for the years 2014-2018, we
conducted an ABC analysis (Table 2). It was found
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Table 1

GENERAL ALGORITHM OF THE STUDY

Stage description (features of calculations in studies)

Research results

Stage I: Formation of a sample of ATD used in the treatment of MRTB, including long-term treatment regimens

Formation of data bases for the years 2014-2018 on the volume of public purchases of
ATD. Determination of the total amount of public procurement of ATD by all trade
names of drug sover the period under investigation. Grouping of public procurement

Generation of data on the
total amount of public
procurement of ATD for

amounts by international non-proprietary names (INN) 2014-2018
Stage II: ABC-analysis
Distribution of ATD by their level of spending into three groups: A - the most expend- | Definition INN ATD be-

able ATD (80.0 %); C — average costs (15.0 %); C — low-cost ATD (5.0 %)

longing to groups A, B and C

Stage III: Integrated ABC/XYZ analysis

B/X,YZ;C/X,Y.Z)

Distribution of ATD by coefficient of variation according to groups: X - high frequency | Construction of matrix
of need (0 < 10 %); Y is the average frequency of need (10 % < 25 %); Z is the low fre-
quency of need (25 % < o). Combining ABC groups to XYZ to each INN: (A / X, Y.Z;

projection of results
ABC/XYZ-analysis

Stage IV: conducting VEN analysis

The distribution of ATD into categories V, E, N. The “V” was classified as ATD, which is | Definition of categories V, E,

included in the National List of Major Medicines [9] and the Unified Clinical Protocol | N of ATD for treatment of
[16]. Group “E” included ATD, which are listed only in the National List of Major Me- | MRTB according to public
dicinal Products or in treatment protocols. “N” — other ATD procurement

V stage: carrying out integrated ABC/VEN analysis

Combining ABC groups and VEN categories into the appropriate INN to identify each
cost group in each category: (A/V, A/E, A/N, B/V, B/E, C/V, C/E)

Construction of matrix
projection of ABC/VEN
analysis results

Stage VI: Development of theintegratedU1U2U3U0 / ABC analysis model for 2018

Distribution of ATD according to utilization group U1, U2, U3, U0. Group U1 (priority) | Construction of matrix
includes ATD, which is part of the first group of WHO consolidated guidelines for the
treatment of patients with MRTB of ATD [21], U2 (additional) - ATD of the second
group of WHO guidelines, U3 (subsidiary) —~ATD of the third group of WHO guide-
lines, U0 — ATD are not included in WHO guidelines. Combining U1U2U3U0 and ABC
groups into the appropriate INN for the purpose of establishing each cost-effectiveness
group: (U /A, U,/A, U /A, U/A, U/B, U,/B, U,/B, U/B, U /C, U,/C, U/C, U,/C)

projection of results
U U UU/ABC

1727370

that the total cost of purchasing ATD for the treat-
ment of patients with MRTB was uneven. Thus, the
amount of purchases in 2015 compared to 2014 in-
creased by UAH 221133.8 thousand, the growth rate
amounted to 189.1 %. The dynamics of indicators
for 2016-2015 indicates a decrease in procurement
volumes by UAH 107714,7 thousand, and the growth
rate was 77 %. During 2016-2017, there was a ten-
dency to reduce the cost of purchasing ATD by
46965.9 thousand UAH. (87 % growth rate). In 2018,
the volume of expenditures for the purchase of ATD
showed a sharp increase by UAH 183740,87 thou-
sand. (growth rate — 158 %) compared to 2017 data.
In our opinion, the above trend may be due to many
factors, such as an increase in the incidence of MRTB,
the difficulty in selecting effective treatment regi-
mens for chemotherapy, and inflationary processes.

AVS-method of analysis, it was determined that
in 2014 the group A included four ATD INN for
their share was 81.7 % of total costs. In 2015 this
group is represented by five ATD INN share was
80 %. In 2016 - seven INN at 76 % of total pur-
chases. In 2017-2018, it was purchased for budget

funds for 5 ATD INN, which established 74 % and
67 % respectively. Analysis group showed that in
2014-2015. And 2017-2018 ATD number four was
on the INN name, and the proportion of expendi-
ture had some fluctuations. Thus, in 2014, the share
of expenditures for the purchase of ATD was 16.9 %
of the total volume of expenditures for the purchase
of ATD, in 2015 this group was 16.8 %, in 2017 the
share of expenses corresponded to 18.6 %, and in
2018 it was 18 %. At the same time, the 2014 Group C
was represented by 7 ATD INN accounting for
7 % of the total expenditure for the purchase ATD.
In 2015 Group C contained 5 ATD by INN pro-
portion of 5.1 %. In 2016 it was purchased for the
budget for the 6 ATD INN accounting for 9.5 % of
the overall structure, and in 2017 - 7 ATD INN or
6 %. In 2018 costs for the purchase of 8 ATD INN
in relative terms was 6.7 %. It should be noted that
this Group C was represented by the largest num-
ber ATD INN.

According to the results of the consolidated
ABC analysis (Table 3), it was found that during
2014-2018 the number of trade names of ATD,
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Table 2
THE RESULTS OF THE ABC-ANALYSIS IN PURCHASES ATD FOR TREATMENT MRTB
ATD 2014 2015 2016 2017 2018
) ) = ) )
ATC INN Sum o Sum ] Sum ] Sum o Sum ]
QO QO &} QO QO
JO1GB06 | Amikacin 9498,019 | B | 15052,618 | B | 13943,240 | B | 18481,381 | B |40102,602 | B
JO4AKO05 | Bedaquilin - - - - - - - - 487,905 C
JO4ADO03 | Ethionamide 1, 854 C - - 2,323 C - - - -
JO4AK02 | Ethambutol 447,303 C | 5040,752 | C | 14742,386| B | 9165,216 | C | 3804,142 | C
J04AB30 | Capreomycin 13062,835| A | 37480,885| A |12784,055| A |34319,357 | A |25186,396| B
JO1GB04 | Kanamycin 5052,361 | C | 5554,655 | C | 4637,570 | C | 2677,250 | C | 7303,907 | C
JO4BAO1 | Clofazimine - - - - - - - - 1 64153,933 | A
JOIMA12 | Levofloxacin 44 857,166 | A | 64539,526 | A | 58538,269 | A |69686,877 | A |97990,435| A
J01XXO08 | Linezolid 7439,767 | B |30242,722 | B |20843,751 | A |26284,777 | A |43281,399 | A
JOIMA14 | Moxy-phloxacin | 24 006,257 | A [31030,277 | A | 24194,323 | A [24105,456 | B | 14282,099 | B
JO1DHO2 | Meropenem 107 676,503 | A | 19427743 | A | 96027,018 | A | 71 374,357 | A |128436,147 | A
JO4AA02 |Sodium 12699,836 | B | 23653,526 | B |27687,661 | A | 15779,180 | B | 5559,544 | C
JO4AKO03 | Terizidone - - - - 1 19105,424 | A 36, 370 C |41526,728 | A
JOIMAOI | Aminosalicylate | 5560,809 | C | 4267,061 | C | 4716,286 | C | 4547,148 | C [10030,018 | B
J0O4ADO1 | Ofloxacin 4115,251 | C | 10694,062 | B | 12045,528 | C | 3196,829 | C | 8924,169 | C
JO4AKO1 |Protonamide 1343,066 | C | 9102,617 | C |17847,134| B | 1098,226 | C | 1045,284 | C
JOIGAO1 |Pyrazinamide 81, 147 C 18,763 C 38, 191 C 74, 884 C 47,119 C
J04ABO1 | Streptoms- 12264,397 | B |38285,402 | A | 34372,476 | A |33732,421| A | 6138,764 | C
Total 248 106, 570 469 240, 296 361 525, 634 314 559, 729 498 300, 591

taking into account the forms of issue, had uneven
dynamics. Thus, in 2014, their number was 220 items,
the share in group A was 53.2 % of the total number
of trade names of ATD, group B - 20 %, group C -
26.8 %. In 2015, when the cost was doubled com-
pared to 2014, the number of ATD by trade names
amounted to 170 with shares A (61.8 %), B (20 %),
C (18.2 %). In 2016, 185 trade names of ATD were
purchased, the share in Group A was 73.5 %, B -
10.3 %, C - 16.2 %. The valuesobtained for 2017
showed the presence of 159 trade names with
shares in Group A (68.5 %), B (12.6 %), C (18.9 %).
In 2018, the number of trade names amounted to
171 ATD names, which, when divided into groups,
was A (63.7 %), B (24 %), C (12.3 %).

It is established that during 2014-2018 Group A
is dominated by foreign production ATD. Thus, their
share in 2014 was 66.7 %, and in 2018 - 56.8 %.
Considering the unstable economic situation in the
country, the significant dominance of foreign pro-
duction drugs in the procurement of ATD has ex-
tremely negative consequences for society. However,
it should be noted that in 2018 there is a positive
tendency for a slight increase in the share of do-
mestic production ATD. It was found that during
2014-2018, the share of expenditures for the pur-
chase of domestic production of ATD increased
by 10 %. It should be noted that in groups B and
C there was a slight tendency of prevalence of do-
mestic production ATD.

Table 3

RESULTS OF SUMMARY ABC - ANALYSIS OF PROCUREMENT VOLUME OF ATM
FOR TREATMENT OF PATIENTS WITH MRTB

[32]

2014 2015 2016 2017 2018
£l s gl s £l s 5| g 5l s
E|1 2| S £l 8|S ElE| 2 ElB| 2 ElB| 2
Growp| iz | & | 5| e |Z| E|&| S| &|E|&|g|&|E|&|c|&|¢E|&alc@
Z % 8" o | & o & 8| & ) 8" a | & % & a | Z 3 & o
b < -3 = et < 3 = b < = = b < -3 = ot < 3 =
S| 3| o S R S| g | o Sl 3| S| 8| @
o o o o o T, o o o I

a o a s a
A | 4117|3978 | 5 |105[39 | 66| 7 |136]50 |86 | 5 |109] 40 | 69 | 5 [109] 47 | 62
B 4 44 | 21 | 23 4 34 | 22 | 12 3 19 | 13 6 3 20 | 12 8 4 41 [ 27 | 14
C 7 159032 27| 5 (31|24 7 6|30 ]2]8 |7 [3]|23] 7|8/ |21]15]6
Total | 15 |220] 92 [ 128] 14 [170[ 85 | 85 | 16 |185| 85 |100] 15 |159| 75 | 84 | 17 [171| 89 | 82

Wnpasainusa ma exonomixa 6 gapmanii

ISSN 2311-1127 (Print)
ISSN 2519-8807 (Online)



MANAGEMENT, ECONOMY AND QUALITY ASSURANCE IN PHARMACY, No. 2 (62) 2020

Table 4

MATRIX PROJECTION RESULTS INTEGRATED ABC/XYZ-ANALYSIS
OF PUBLIC PROCUREMENT ATD FOR 2014-2018

Indicators Categories
A/X A/Y AlZ B/X B/Y B/Z C/X C/Y C/Z
INN - 1 5 - - 4 - - 7
Costs, thousands UAH - 19603,1 |218187,2 - - 47597,9 - - 29900,7

In the process of investigating the volume of
purchases of ATD, there is a need to determine the
validity of the purchase of certain ATD. ABC/XYZ
makes it possible to rank procurement costs by
taking into account the variation coeflicient (VC)
of purchases of individual drugs. As the list of drugs
under which purchases are made is formed on the
urgent need of health care institutions, we conducted
the ABC/XYZ-analysis for 2014-2018, for the results
of which the matrix projection was formed (Table 4).

According to the results of the integrated
ABC/XYZ analysis, it was proved that no drugs were
included in the ABC groups by the ABC groups.
The same trend was observed for category Y (average
Purchase Quotas) and groups B and C. At the same
time, it was found that during 2014-2028, category
A/Y (the highest costs with average Purchase Quo-
tas) was represented by such ATD INN, as moxi-
floxacin, the variable share of which accounted for
25 % of total procurement costs. The A/Z category
(high cost with average Purchase Quotas) includ-
ed five ATD INN, namely: meropenem - the vari-
able proportion of purchases of ATD was 39 %,
levofloxacin - 29 %, linezolid - 51 %, cycloserine —
59 %, capreomycin — 47 %. Category B/Z (Medium
Costs with Low Purchase Costs) is represented by
four ATD INN: amikacin - 62 %, sodium amino-
salicylate — 51 %, clofazimine — 224 %, protionami-
de - 51 %. Category C/Z (lower costs low in April
purchases) includes seven PTLZ by INN, namely

ethambutol - 83 %, pyrazinamide - 122 % ofloxa-
cin - 41 %, kanamycin - 33 %, bedakvilin — 224 %,
streptomycin - 50 %, ethionamide - 138 %.

The results of the integrated ABC/XYZ analy-
sis showed that for the period 2014-2018, 90 % of
expenditures are in the Z category across all ABC
groups. The above fact shows that a significant
amount of expenditure on the purchase ATD was
distributed unpredictably. It should be noted that
the application of such procurement criteria makes
it impossible to plan and budget for the future.

According to the results of the VEN analysis,
it was established that during 2014-2018, a greater
number of ATD for the treatment of patients with
MRTB were included in the category “V”. Thus, in
2014, the share of ATD with the index “V” was 93.3 %,
in 2015 - 92.9 %, in 2016 - 93.7 %, in 2017 - 93.3 %,
and in 2018 - 88.2 %. It should be noted that none of
the ATD purchased for the budget were assigned to
the N category. The above fact should be assessed
as a positive trend, both medically and economi-
cally, indicating compliance with the requirements
of the relevant legal framework in the course of pub-
lic procurement.

In the next phase of the study we conducted an
integrated ABC/VEN analysis and built a matrix
projection (Table 5).

Based on the integrated ABC/VEN analysis,
we can state the following. In 2014-2015, the state’s
financial resources were primarily directed to the

Table 5
MATRIX PROJECTION OF THE INTEGRATED ABC/VEN ANALYSIS
OF PUBLIC PROCUREMENT OF ATD FOR 2014-2018
2014 2015 2016 2017 2018
E z z z :
N IO I o I o I A IO
Growp |z | 28 | T |Z2| 8 | 5|2 €8 | 5|2 28 | S |2| 88 | &
21 SE | 5|8 S§ | 5|8 S§ | 5|8 S§ | 5|28 S§ | 5
g =¥ g A~ g = 3 =% g -
o ] Qo Qo ]
= = = = =
A/V 3 | 81926,3 | 33 | 4 | 171336,1 | 36,5| 6 | 184742 | 51,1 | 4 |164023,3 |52,1 | 4 | 246952,3 | 49,6
A/E 1 |107676,5 (43,4 | 1 |194277,4|41,4| 1 96027 26,6 | 1 | 71374,4 | 22,7 | 1 | 128436,2 | 25,7
B/V 4 | 41902,0 [ 16,9 | 4 | 79642,9 |17,0| 3 | 46532,7 | 12,9 | 3 | 58366,0 | 18,5| 4 | 89601,2 | 18
B/E | - - - - - - - - - - - - - -
C/V 7 | 16601,7 | 6,7 | 5 | 23983,8 | 5,1 | 6 | 342239 | 94 | 7 | 20796,0 | 6,7 | 8 | 33310,8 | 6,7
Total | 15 | 248106,5 | 100 | 14 | 469240,2 | 100 | 16 | 361525,6 | 100 | 15 | 314559,7 | 100 | 17 | 498300,5 | 100
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Table 6

MATRIX PROJECTION INTEGRATED U U U .U /ABC ANALYSIS FOR PUBLIC PROCUREMENT ATD 2018

1727370

[34]

A B C
. Costs Costs Costs
Utility groups ’ ’ ’ Total
ity group INN thousand INN thousand INN thousand
UAH UAH UAH
U, priority Levofloxacin | ) 11271 7 | Moxifloxacin | 142822 | Bedaquilin 4879 | 156041,8
1 Linezolid
lofazimi
U, extra Clofazimine | 1500 7 - Cycloserin | 6138,8 | 111819,
2 Terisidone
Ethambutol
Pyrazinamide
Streptomycin
U, auxiliary Meropenem 128436,2 Amikacin 40102,6 Ethionamide 19380,1 | 187918,9
Protonamide
Sodium
aminosalicylate
U Capreomycin ..
0 - -
Not recommended Ofloxacin 35216,4 Kanamicin 7303,9 42520,3
Total 375388,6 89601,1 33310,8 498300,5

acquisition of A/E rated ATD. Thus, the share of
A/E group expenditures in the total purchased ATD
ranged from 43.40 % (2014) to 41.4 % (2015), and
drugs with A/V status in the smaller range of values
from 33 % (2014) to 36.5 % (2015). At the same time,
significant changes took place during 2016-2018.
Yes, the share of A/E expenses was 26.6 % (2016),
22.7 % (2017) to 25.7 % (2018). Whereas A/V group
ATD accounted for 51.5 % (2016), 52.1 % (2017)
and 49.6 % (2018). It has been established that there
are no B/E, C/E medicines in the public procure-
ment of ATD. It was found that from 2014 to 2015,
the share of expenditures for group A/E (ATD
INN - meroponium) exceeded for group A/V (le-
vofloxacin, moxifloxacin, capreomycin), which did
not fully meet the criteria of rational procurement.
However, there has been a positive trend since 2016
in reducing the cost share per group (A/E).

In Ukraine, as of 2020, the standard treatment
for MRTB is the Unified Tuberculosis Clinical Pro-
tocol (MOH Order No. 620 of 04.09.2014) [17].
However, it should be noted that in accordance with
the order of the Ministry of Health of Ukraine da-
ted December 29, 2016 No. 1422 “On Amendments
to the Order of the Ministry of Health of Ukraine
dated September 28, 2012 No. 751” Ukrainian doc-
tors have the right to base their recommendations
on modern patients. international protocols [18-21].

In order to determine the distribution of pub-
lic spending for medical and pharmaceutical care to
MRTB with international standards we had spent
integrated U U,U,U /ABC analysis of public procu-
rement PTLZ for 2018 For this we have allocated
ATD groups utilitarian (U, U, U, UO). Thus, ac-
cording to the consolidated guidelines WHO treat-
ment MRTB ATD based on recent data regarding

the relationship between efficacy and safety are di-

vided into three groups:

« the first group (priority (U,)) the inclusion of
three ATD INN: levofloxacin / moxifloxacin,
bedakvalin, linezolid;

« the second group (additional (U,)): - ATD to
be included in the following treatment regi-
mens - clafazimine, cycloserine / terisidone;

o the third group (Auxiliary (U,)) - ATD used
to complete the course of treatment and if prio-
rity and additional ATD cannot be used: etham-
butol, delamidine, pyrazinamide, imipenem-ci-
lastatin or meropenem, amikacin (or strepto-
mycin), ethionamide or prothionamide, para-
aminosalicylic acid.

« the fourth group (U ) - not recommended for
use in the treatment of patients with MRTB.
Based on the results of a public procurement

analysis of ATD for 2018, it was found that the ran-

king of ATD by utilitarian index (Table 6) showed sig-
nificant differences in the structure of cost sharing.

Thus, in 2018, the U, group included four ATD INN

with a total procurement cost of UAH 156041.8 thou-

sand and the share was 31.3 % of the total cost.

The U, group includes three ATD, the cost of which

was 111819.5 thousand UAH with a share - 22.4 %.

The U, group includes eight ATD for the total amount

of procurement 187918.9 thousand UAH with a share

of 37.8 %. It should be noted that the U, group

(not recommended) included three ATD (kanamycin,

capreomycin, ofloxacin) with a cost of 42520.3 thou-

sand UAH (part - 8.5 %).

It has been proven that in 2018, the cost struc-
ture for the procurement of ATD does not meet
the treatment priorities proposed by WHO. It was
established that the group U /A includes two ATD
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(levofloxacin and linezolid). At the same time, groups
U,/B and U /C contained only one ATD MNN.
It should be noted that innovative ATD Bedaqui-
lin, which has been recommended since 2013 by
WHO for the treatment of MRTB, is registered in
Ukraine only in 2018. This fact explains the small
part of its costs in purchasing in 2018. Particular
attention is drawn to the fact that the U /B group
was formed by two ATD INN for the total pro-
curement amount of UAH 35216,4 thousand.
Structural analysis of the matrix projection of
integrated U, U,U,U /ABC analysis by ATD groups
showed the necessity of introducing scientifically
sound approaches to determine the feasibility of
their acquisition and the calculation of procure-
ment costs. Yes, meropenem is a member of the
U,/A group. That is, this ATD is ancillary in some
cases of resistance, which allows us to assume its
small need in the treatment of patients with MRTB.
At the same time, it has been proven that the high-
est expenditures in 2018 are related to the procure-
ment of MTTB meropenem (25 % of total expen-
ditures) by the budget for the ATD. It should also
be noted that meroponium is a parenteral drug
that is currently recommended in extreme cases.
Thus, an outpatient model of treatment for patients
with MRTB is currently being implemented in
Ukraine, based on the refusal to use injectable ATD.
The results of the study indicate that there is an ur-
gent need to revise treatment approaches in the light
of international standards, which will certainly have
an impact on the composition and structure of pub-
lic procurement of ATD. The above determines the
directions of further socio-economic research.

CONCLUSIONS AND PROSPECTS
FOR FURTHER RESEARCH

1. The ABC conducted analysis of public procu-
rement of PATD for 2014-2018 shows that the
total cost of purchasing ATD for the treatment
of patients with MRTB was uneven. It is establi-
shed that during 2014-2018 Group A is dominat-
ed ATD by foreign production. Thus, their share
in 2014 was 66.7 %, and in 2018 — 56.8 %. It is pro-
ved that during 2014-2018 the share of costs for
the purchase of domestic ATD increased by 10 %.
In groups B and C there was a slight tendency of
prevalence of domestic production ATD.

2. The results of the structural analysis of the
matrix projection of the integrated ABC/XYZ
analysis prove that for the years 2014-2018, a
considerable part of the expenditures fall into
the category A/Z. The aforementioned fact in-
dicates that there is a significant financial cost
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