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PHARMACOECONOMIC APPROACHES TO FORECASTING OF THE
BUDGET IMPACT AND COMPENSATION FOR ROTAVIRUS ENTERITIS
IN CHILDREN IN UKRAINE

In the conditions of the growth of morbidity and mortality rates from enteritis of the viral origin in children, in particu-
lar rotavirus enteritis (RE), a special attention is paid to optimization of the cost for pharmacotherapy, and forecasting
of possible expenses for the treatment and preventive vaccination of RE in children.

Aim. To conduct the “budget impact” analysis of pharmacotherapy and preventive vaccination of RE in children in Ukraine
in 2017-2018 and predict the amount of compensation for drugs by two of the approaches to the management of the
disease for 2018.

Materials and methods. The method of the “budget impact” pharmacoeconomic analysis, graphical, analytical and
methods of mathematical modeling, Statistica 6 software were used.

Results. The impact on the budget due to the introduction of vaccination among children requires more costs than
pharmacotherapy, namely the ratio of costs in the first year - 1:30, in the second year - 1:10. The predicted volume of
vaccination compensation in Ukraine is 772,952,274 UAH (711 UAH per a child), compensation for the cost of drugs for
the treatment of RE - 3560,853 UAH. (281.49 UAH per a patient).

Conclusions. It has been found that there is a significant economic burden of vaccination on the budget; however, this
method has the benefits delayed in time. The predicted total volume of compensation (reimbursement) of vaccination
is significantly higher than the volume of compensation of the RE pharmacotherapy. However, the cost of vaccination
per capita exceeded by 2.5 times compared to the treatment.

Key words: viral acute intestinal infections; rotavirus enteritis; children; “budget impact analysis”; cost compensation;
vaccine prophylaxis

A. C. HemyeHko, M. B. Ilodzaiina, M. B. BaauHcvka
HayioHanvHull papmayesmuyvHull yHigepcumem

dapMaKkoeKOHOMIiYHi MiAX0AU 0 IPOrHO3yBaHHsA BIUIUBY Ha GIOJKeT Ta Ha 06CATH KoMINeHcallii
10 POTaBipyCHOMY €HTepPHUTYy y JiTell B YKpaiHi
3a yMOBH pOCTY NOKa3HUKIB 3aXBOPIOBAHOCTI Ta KOHCTATaLii BUNaAKiB CMEPTHOCTI AiTel BiJ eHTepHUTiB BipycHOro 1no-

XOJKeHHs], 30KpeMa poTaBipycHoro eHTepuTy (PE), oco6imBoi yBaru Ha6yBaloTh MUTAaHHS ONTHMi3auii BUTpaT Ha dap-
MaKoTepario, a TAaKOX MPOTHO3yBaHHS MOXK/JIMBUX 00CATIB BUTPAT Ha JIIKyBaHHSA Ta BaKLuHoNpodinakTuky PEy fiTei.

MeTa po6oTu. [IpoBe/ileHHs aHai3y «BIUIMB Ha Glo/pKeT» dpapMakoTeparii Ta BakiuHonpooinaktuku PE y nitTeit B
Yxpainiy 2017-2018 pokax Ta NporHo3yBaHHs CyM KoMmneHcaljii /I3 3a ABOMa BKa3aHUMHU MiX0AaMHU 10 KepyBaHHS
xBopo6oto Ha 2018 pik.

MaTepiaiu Ta MeToAU. MeTo/; papMaKOEKOHOMIYHOI'0 aHAJI3y «BILJIMB Ha GI0O/PKeT», rpadivyHUi, aHAIITUYHUH Ta
MeTO/M MaTeMaTUYHOr'0 MOZIE/IIOBAHHS, KOMIT' I0TepHa nporpama Statistica 6.

Pe3ynbraTH. BrijivB Ha G10/KET BiJj BIPOBa/PKEeHHS BaKIMHALI cepef iiTel noTpebye GibIINX 06CATiB BUTPAT, HiXK
dapmakoTepamnis - criBBiAHOLIEHHS BUTPAT y nepini pik cksiano 1:30, y gpyrui pik - 1:10. [[porHo3oBaHuii o6csr
peimbypcanii BakyuHanii B Ykpaini - 772952,274 tuc. rpH (711 rpH Ha ofjHy AUTHUHY), KoMIeHcalii Baptocti JI3 ajis
nikyBaHHs1 PE - 3560,853 tuc. rpH. (281,49 rpH Ha ojHY XBOPY AUTHUHY).

BuUCHOBKU. BcTaHOBJ/IEHO BaroMe eKOHOMiYHe HaBaHTAXKEHHS BaKIMHAIil Ha GI0/KET, OiHAK BiiTepMiHOBaHY B 4aci
BUTOJy AaHoro MetoAy. CHporHo30BaHUM 3arajbHUM 06csAr peiMbypcalii BakHaLii 3Ha4HO BULMH 32 06CATU peiM-
oypcauii dapmakotepanii PE. OnHak i3 po3paxyHKy Ha OJHOT0 MalliEHTa BapTiCTh BaKLMHALII epeBuUIleHa y 2,5 pa3u
MOPiBHAHO 3 JIIKYBaHHAM.

Karwouosi caoea: BipycHi roctpi kuikoBi iHdek1il; poTaBipycHUN eHTEPUT; AiTH; «aHai3 BIJIUBY Ha GIOKET»; KOM-
neHcalis BUTPAT; BaKIMHONpodiJaKTHKa

A. C. Hemyenko, M. B. I[lodzaiiHas, M. B. BaaviHcKas

HayuoHaswvHblll papmayesmuueckuil yHugepcumem

dapMak03KOHOMHYECKHE NOAX0AbI K IPOTHO3UPOBAHMIO BJAMSIHMS Ha G610/ KeT U HA 00bEeMBI
KOMIIEeHCAllM Y [I0 POTaBUPYCHOMY 3HTEPUTY Yy AeTel B YKpauHe

B ycs0BUsIX pocTa nokasaTeJsieil 3a60/1eBaEMOCTH U KOHCTATALUU C/Iy4yaeB CMEPTHOCTH JeTeH OT SHTEPUTOB BUPYC-
HOTO NPOMCXOXK/EHHUS, B YaCTHOCTHU POTaBUPycHOro aHTepuTa (P3), 0oco6oe BHUMaHHe NPUOOGPETAIOT BONPOCHI OM-
THUMH3aLMY 3aTpaT Ha papMaKoTepanuio, a Takke IPOrHO3UPOBAHUS BO3MOXKHBIX 00 bEMOB PACXO/I0B Ha JIeYeHHe U
BaKLMHONPOUIAKTUKY PI y feTeil.
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Ilesib pa6oThl. [IpoBeieHNe aHAIN3a «BJIUSIHUE Ha OHOpKeT» GapMaKoTepanuy U BaKIIMHONPOOUIAKTUKHY PI y fe-
Tel B YkpauHe B 2017-2018 rojax v nporiosupoBaHue cyMM koMneHcauuu JIC no BYyM yKasaHHBIM MIOAXO0/AaM K
yIpaBJieHHIo 60J1e3HbI0 Ha 2018 roz,.

Marepuasbl 1 MeTobl. MeTo/ GapMaKO3IKOHOMUYECKOT0 aHAIN3a «BJIUSHUE Ha GI0/KeT», rpadrUIecKrid, aHaJIUTH-
YeCKUH U MeTOo/[bl MaTeMaTU4YeCKOT0 MO/IeJTMPOBaHUsI, KOMIIbIOTEpHAsI MporpamMma Statistica 6.

Pe3ysbraThl. BiMsiHMe Ha 610/KeT OT BHEAPEHUs BaKIIMHALMY CPEM leTell TpeGyeT 66IbLIINX 00 bEMOB 3aTPaT, 4eM
dbapMakoTepanus — COOTHOLIEHHE 3aTPaT B MepBbId rof coctaBuso 1:30, Bo BTopoii rox — 1:10. [I[porHosupyemMbii
06beM Bo3MelleHNs BaKIIMHALMY B YKpauHe — 772952,274 Toic. rpH (711 rpH Ha ofHOTO pebeHKa), KOMIIeHCA[uU
croumoctu JIC a5 nedenus P3 - 3560,853 Toic. rpH (281,49 rpH Ha OAHOTO NMaLlMEHTA).

BbIBOAbI. YCTaHOBJIEHO BaXKHOE 3KOHOMHYECKOe GpeMs BaKIIMHALMHU Ha OIO/KET, OJHAKO OTCPOUYEHYI0 BO BpeMe-
HU BBITOJly JAHHOTO MeToAa. CIPOrHO3MpPOBaHHbIN 00'beéM KOMIIEHCALMHU BaKIUHALUY 3HAYUTEJBbHO BhIllle 06'bEMOB
KoMIneHcauuu ¢apmMakorepanuu P3. OnHako U3 pacyeTa Ha OJHOIO NMaljdeHTa CTOUMOCTb BaKIIMHAIIMU NpeBbILIeHa
B 2,5 pasa 1o CpaBHEHMUIO C JIeUeHHEM.

Kalouessle caosa: BHPYCHbI€ OCTpPbIe KUILIEYHbIE I/IH¢)eKU,I/II/I: pOTaBprCHbIﬁ SHTEPUT,; AeTH; «KaHAJIN3 BJIUAHUA Ha
6}OLL)KET»; KOMII€eHCaLud 3aTparT;, BaKLU/IHOI'lpOCl)I/IIIaKTI/IKa

he state of health of the child population is

one of the most important indicators of social
and economic development of any country in the
world. The peculiarity of the pharmaceutical pro-
viding of children in Ukraine is the classification of
this category to the privileged, i.e. the cost of thera-
py, in whole or in part, should be reimbursed by the
state. In accordance with the approved Concept of
the healthcare financing reform the introduction
of obligatory social health insurance (HI) is one of
the effective mechanisms for implementation of
constitutional guarantees of the state, and it will
give an opportunity to improve the pharmaceutical
providing of the population, including children [1].
Thus, scientific developments and recommendations
regarding the practical principles for obligatory
social HI in Ukraine are of particular importance.
For example, modeling of the budget impact, in par-
ticular by the “budget impact” analysis (BIA) and
forecasting of the amount of compensation of the
basic health technologies (HT) may be used by the
most socially significant nosologies, which enterites
of the viral origin belong to, among them rotavirus
enteritis (RE) has the largest proportion. Thereby,
the aim of the work was to conduct BIA of phar-
macotherapy and preventive vaccination of RE in
children in Ukraine in 2017-2018 and predict the
amount of compensation for drugs by two of the
approaches to the management of the disease.

Materials and methods

The method of the “budget impact” pharmaco-
economic analysis, graphical, analytical and methods
of mathematical modeling, Statistica 6 software were
used to obtain and analyze the data. The study was
based on a static model of BIA, in which the use
of two approaches to quality disease (RE) manage-
ment was compared: preventive vaccination and
the basic pharmacotherapy approved by the rele-
vant protocols for the treatment of acute intestinal
infections in children in Ukraine [2-5]. The analy-
sis included direct and indirect costs of treatment
(costs for payment of days of disability by the sick
leave of the patient’s parents and the production

losses of the society due to their absence in the

workplace (the loss of GDP of the country), as well

as prediction of the number of probable patients in

future periods [6].

The calculations of the impact on the budget
were made taking into account the following con-
ditions:

e 100 % of patients up to 5 years old (60 months),
patients with viral enteritis were received the
basic therapy (rehydration and auxiliary).

e Healthy children up to 2 years old (24 months)
were vaccinated by the antirotaviral vaccine (Rota-
rix, “GSK”) taking into account the course of vac-
cination - 2 doses at intervals of 4 weeks [7].
The data of the State Statistics Service were used

to predict the number of healthy children from 0 to

2 years for vaccination and the number of children

with RE for the period from 2012 to 2017 accord-

ing to the country regions [8]. The prognosis of indi-
cators for different administrative-territorial units
of the country in 2018 was carried out using the
method of mathematical modeling, namely by con-
structing a polynominal model for each region of
the country, except for the Donetsk and Mykolaiv
regions. For a series of data in the Donetsk region
alinear trend was used, while for a series of data in

the Mykolaiv region a step-line trend was applied [9].
In calculations the average purchase price (the

Morion database: May, 2016) of the monovalent vac-

cine “Rotarix”, oral suspension, 1.5 ml/dose in appl.

(tube) No.1 (GlaxoSmithKline Biologicals S.A., Bel-

gium) was used. Calculations of the cost of phar-

macotherapy were carried out in our previous stud-

ies using pharmacoeconomic approaches [10-12].

The algorithm for forecasting of the amount of com-

pensation for the cost of drugs according to the

administrative-territorial regions of the country is
given in Fig.

Results and discussion

The methods of conducting BIA for the treatment
and preventive vaccination of viral acute intestinal

infections (AIl) on the example of RE in children in
2017-2018 and the data obtained are presented in
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Forecasting of the amount of compensation of the pharmacotherapy in children with RE

Structuring of the projected
number of children with RE
by the range of the drug
consumption in accordance
with the dehydration stage
and severity of the disease

Forecasting of the number
of children with RE
according to regions
of the country

Calculation of the average
cost of the
pharmacotherapy regimens
used for treating RE
in children

Forecasting of the
reimbursement volume for
the cost of drugs (by INN)
according to each region
and in general in Ukraine

Forecasting of the amount of compensation of vaccination in children up to 2 years old (an alternative to
pharmaceutical care improvement according to the international recommendations)

iy

Forecasting of the number of
healthy children from 0 to 2 years
old according to regions of the
country

Calculation of the annual demand
in the vaccine in packs (pcs.) and
in monetary terms (UAH and USD)

Forecasting of compensation
(reimbursement) of the vaccination
costs

Fig. The algorithm for forecasting of the amount of compensation for the cost of drugs in children with RE according to

administrative-territorial regions of the country

Tab. Costs for preventive vaccination include only
direct costs, however, they are quite significant in
their total cost - more than 820 million UAH [12-13].

The ratio of total costs for the RE treatment and
vaccination against rotavirus in the first year - 2017
- was 1:30 (Table). A significant stage of the study
was the “budget impact” analysis in the following
year - 2018 since the proved clinical efficacy of the
vaccine significantly reduced the number of pa-
tients in future periods [7].

According to our calculations, the number of
children to be vaccinated in 2018 will be only 35%
of the initial (predicted by 2017) child population.
Under all these conditions the ratio of the total costs
for the treatment of viral All and antirotavirus vac-
cine in the second year - 2018 - the use will be 1:10
indicating the importance and economic, timed-out
benefits of vaccination.

According to the results of forecasting of the to-
tal amount of compensation of vaccination against

Table

The method of the “budget impact” analysis the treatment and preventive vaccination of viral
acute intestinal infections in children in 2017-2018 (on the example of rotavirus enteritis)

No. Stages Healf?_ technolo,f_;y 1: ) Health _technolpgy.Z: )
reatment Preventive vaccination
Determination of the The predicted number of patients with | The predicted number of healthy
1 |number of HT consumers |viral All up to 5 years (60 months): children up to 2 years (24 months) for a
in 2017 12 245 persons single vaccination: 1 087 134 persons
. . Rehydration therapy: 707 038,45 The vaccine cost (purchasing) (Rotaryx
2 Szxﬁulatlon of direct costs, E?;Eg:g&eeﬁgg;?qagz)/;,475733065 % 2 doses X the n(upmber of c%)rfsumez/s:)
Total: 2 463 876,45 Total: 820 699 199
3 Calculation of indirect Costs for the totality of patients: absent
costs, UAH 25036 127,00
Iculation of the net im- 2+
4 g:cctuo?wtt?wegutdgeet,e OAr (2$;asgoeo ooss,ztas('jje ) 820699199
The ratio of costs for HT 1 and HT 2 in the first year of use is 1:30
5 |Forecasting of the impact of viral All on the budget in 2018 under conditions of the HT 2 use in 2017, UAH
Determination of the The predicted number of patients with | Only healthy children up to 12 months
5.1 | number of HT consumers |viral All up to 5 taking into account the |need vaccination:
in 2018 vaccine efficacy (89.5 %): 1 286 persons |371 822 persons
Calculation of the netim-
5.2 | pact on the budget 2018, 2888 117,96 280695 795, 8
UAH

The ratio of costs for HT 1 and HT 2 in the second year of use is 1:10
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RE in Ukraine the amount of 772952,274 thousand
UAH (29102, 118 thousand USD) was determined,
it was 711 UAH (26.77 USD) per one child under
the age of 2 years. Among the regions of the country,
there were three leaders in terms of compensation
for the cost of the vaccine - the Vinnitsa, Dnipro-
petrovsk regions and the city of Kyiv. The lowest indi-
cators of compensation of the cost of drugs were ob-
served in the Kirovograd, Luhansk, Chernihiv regions.

The estimated amount of compensation of the
cost of drugs for the RE treatment in children was
3560,853 thousand UAH or 134,068 thousand USD.
The amount of compensation per one child patient
with RE was 281,49 UAH or 10.60 USD. The high-
est proportion (%) of the predicted compensation
was for drugs of saccharomyces boulardii (A07FA02) -
42.24%, and the lowest one for drugs of the sodi-
um chloride group (B05XA03) - 0.60%.

According to the predicted amount of compen-
sation for drugs the leaders among the regions were
the Lviv, Dnipropetrovsk, and Khmelnytsky regions,
while the lowest indicators were typical for the
Donetsk, Kirovograd, Poltava regions.

CONCLUSIONS

1. The method for conducting the pharmaco-
economic analysis by the method of BIA for the
treatment and preventive vaccination of enteritis
of viral etiology in children has been developed
and tested.

2. It has been determined that the ratio of to-
tal costs for the RE treatment and the costs of vac-
cination in 2017 will be 1:30, in 2018 - 1:10, it in-
dicates a significant annual reduction in the cost
of the RE pharmacotherapy in children under the
condition of vaccination against rotavirus.

3. On the basis of the complex studies it has
been proven that the estimated amount of com-
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