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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
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Фармакоекономічні підходи до прогнозування впливу на бюджет та на обсяги компенсації 
по ротавірусному ентериту у дітей в Україні
За умови росту показників захворюваності та констатації випадків смертності дітей від ентеритів вірусного по-
ходження, зокрема ротавірусного ентериту (РЕ), особливої уваги набувають питання оптимізації витрат на фар-
макотерапію, а також прогнозування можливих обсягів витрат на лікування та  вакцинопрофілактику РЕ у дітей. 
Мета роботи. Проведення аналізу «вплив на бюджет» фармакотерапії та вакцинопрофілактики РЕ у дітей в 
Україні у 2017-2018 роках та прогнозування сум компенсації ЛЗ за двома вказаними підходами до керування 
хворобою на 2018 рік.
Матеріали та методи. Метод фармакоекономічного аналізу «вплив на бюджет», графічний, аналітичний та 
методи математичного моделювання, комп’ютерна програма Statistica 6.
Результати. Вплив на бюджет від впровадження вакцинації серед дітей потребує більших обсягів витрат, ніж 
фармакотерапія – співвідношення витрат у перший рік склало 1:30, у другий рік – 1:10. Прогнозований обсяг 
реімбурсації вакцинації в Україні – 772952,274 тис. грн (711 грн на одну дитину), компенсації вартості ЛЗ для 
лікування  РЕ – 3560,853 тис. грн. (281,49 грн на одну хвору дитину).
Висновки. Встановлено вагоме економічне навантаження вакцинації на бюджет, однак відтерміновану в часі 
вигоду даного методу. Спрогнозований загальний обсяг реімбурсації вакцинації значно вищий за обсяги реім-
бурсації фармакотерапії РЕ. Однак із розрахунку на одного пацієнта вартість вакцинації перевищена у 2,5 рази 
порівняно з лікуванням.
Ключові слова: вірусні гострі кишкові інфекції; ротавірусний ентерит; діти; «аналіз впливу на бюджет»; ком-
пенсація витрат; вакцинопрофілактика
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Фармакоэкономические подходы к прогнозированию влияния на бюджет и на объемы 
компенсации по ротавирусному энтериту у детей в Украине
В условиях роста показателей заболеваемости и констатации случаев смертности детей от энтеритов вирус-
ного происхождения, в частности ротавирусного энтерита (РЭ), особое внимание приобретают вопросы оп-
тимизации затрат на фармакотерапию, а также прогнозирования возможных объемов расходов на лечение и 
вакцинопрофилактику РЭ у детей. 
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Цель работы. Проведение анализа «влияние на бюджет» фармакотерапии и вакцинопрофилактики РЭ у де-
тей в Украине в 2017-2018 годах и прогнозирование сумм компенсации ЛС по двум указанным подходам к 
управлению болезнью на 2018 год.
Материалы и методы. Метод фармакоэкономического анализа «влияние на бюджет», графический, аналити-
ческий и методы математического моделирования, компьютерная программа Statistica 6.
Результаты. Влияние на бюджет от внедрения вакцинации среди детей требует бо́льших объемов затрат, чем 
фармакотерапия – соотношение затрат в первый год составило 1:30, во второй год – 1:10. Прогнозируемый 
объем возмещения вакцинации в Украине – 772952,274 тыс. грн (711 грн на одного ребенка), компенсации 
стоимости ЛС для лечения РЭ – 3560,853 тыс. грн (281,49 грн на одного пациента).
Выводы. Установлено важное экономическое бремя вакцинации на бюджет, однако отсроченую во време-
ни выгоду данного метода. Спрогнозированный объем компенсации вакцинации значительно выше объемов 
компенсации фармакотерапии РЭ. Однако из расчета на одного пациента стоимость вакцинации превышена 
в 2,5 раза по сравнению с лечением.
Ключевые слова: вирусные острые кишечные инфекции; ротавирусный энтерит; дети; «анализ влияния на 
бюджет»; компенсация затрат; вакцинопрофилактика

The 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:
• 100 % of patients up to 5 years old (60 months), 

patients with viral enteritis were received the 
basic therapy (rehydration and auxiliary).

• 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 
a linear 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 (AII) on the example of RE in children in 
2017-2018 and the data obtained are presented in 
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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 AII 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 

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

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 Health technology 1: 
“Treatment”

Health technology 2:  
“Preventive vaccination”

1
Determination of the 
number of HT consumers 
in 2017

The predicted number of patients with 
viral AII up to 5 years (60 months):
12 245 persons

The predicted number of healthy 
children up to 2 years (24 months) for a 
single vaccination: 1 087 134  persons

2 Calculation of direct costs, 
UAH

Rehydration therapy: 707 038,45 
Enterosorbent therapy: 453 065 
Probiotic therapy: 1 303 773

The vaccine cost (purchasing) (Rotaryx)
× 2 doses × the number of consumers:

Total: 2 463 876,45 Total: 820 699 199

3 Calculation of indirect 
costs, UAH

Costs for the totality of patients:
25 036 127, 00 absent

4 Calculation of the net im­
pact on the budget, UAH

(stage 2 + stage 3)
27 500 003,45 820 699 199

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 AII on the budget in 2018 under conditions of the HT 2 use in 2017, UAH

5.1
Determination of the 
number of HT consumers 
in 2018

The predicted number of patients with 
viral AII up to 5 taking into account the 
vaccine efficacy (89.5 %): 1 286 persons

Only healthy children up to 12 months 
need vaccination:
371 822  persons

5.2
Calculation of the net im­
pact on the budget  2018, 
UAH 

2 888 117, 96 280 695 795, 8

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-

pensation of the cost of vaccination in Ukraine is 
772,952,274 thousand UAH (29102,118 thousand 
USD), it is 711 (26,77 USD) per one child up to  
2 years.

4. It has been found that the predicted amount 
of compensation for the cost of drugs for the RE 
treatment in children is 3560,853 thousand UAH 
or 134, 068 thousand USD. The amount of compen-
sation is 281,49 UAH or 10,60 USD per one child 
patient. 

5. It has been shown that the highest propor- 
tion (%) in the predicted compensation is observed 
in the adjuvant therapy (63.47 %), in the rehydra-
tion therapy this indicator is 20.35%, in the antibio- 
tic therapy – 16.18 %.

6. The structural analysis of the predicted re-
imbursement according to the regions of the coun-
try has shown that the leaders in terms of the pre-
dicted amount of compensation for drug therapy 
of RE are the Lviv, Dnipropetrovsk, Khmelnytsky 
regions, and the lowest indicators are characteris-
tic for the Donetsk, Kirovograd, Poltava regions.

Consequently, it has been found that coverage of 
the child population by vaccination against rotavirus 
infection requires significantly higher costs com-
pared to the pharmacotherapy for child patients in 
Ukraine, their volume is significantly decreased in 
subsequent periods by reducing RE morbidity and 
the number of healthy children to be immunized. 
It has been substantiated that the introduction of 
the procedure for compensation of costs for phar-
maceutical care providing at the regional level will 
enable to use the budget funds effectively and indi-
vidual approaches to treatment of certain groups 
of patients and categories of the population.
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