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Background: Omalizumab is the first and yet the only biopreparation for asthma which 

combines high efficiency and high cost. The clinical-economic expediency of using omalizumab 

in asthmatic children has not been previously studied in Russia. Objective: Our aim was to 

evaluate the clinical and economic expediency of using omalizumab as additive treatment (to 

basic or supporting therapy) in children with severe uncontrolled atopic asthma under the 

Russian economic conditions. Methods: We conducted a mathematical simulation of asthma 

treatment in children with an increased frequency of hospitalization (9 times per year) with an 

average monthly omalizumab requirement of 558 mg. The model is based on the Markov chain. 

The model includes direct and non-direct costs. The planning horizons were 2 and 5 years. We 

analyzed the efficiency and utility of the costs and their influence on the budget. The stability of 

received data is proven by sensitivity analysis. Results: Over a 5-year planning horizon the cost 

of an additional year of quality life (due to using omalizumab) was 1,259,185 roubles, while the 

“society’s solvency” is 1 341 308 roubles (cost utility analysis). It takes 39,820 rubles to prevent 

one hospitalization with omalizumab over a 5-year planning horizon (cost efficiency analizis), 

which is comparable to the cost of hospitalization (43,141 rubles). Total costs for treating 100 

children with asthma, 7 of which would be treated with omalizumab, were equal to the amount of 

money which is enough to treat 105 children without omalizumab (analysis of budgetary 

influence). Conclusion: The analyses of cost efficiency and utility have shown that the strategy 

of using omalizumab together with standard treatment is economically expedient. Budgetary 

influence analysis has not detected a significant burden on the budget. 
Keywords: pharmacoeconomics, mathematical simulation, asthma, omalizumab. 
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RATIONALE 
 

The prevalence of bronchial asthma (BA) in various countries ranges from 1 to 18% 

[1]. According to the information obtained in the framework of an epidemiological study on the 

program ISAAC (International Study of Asthma and Allergy in Childhood) conducted in the 

Russian Federation (RF), the prevalence of BA symptoms is comparable in different regions of 

the country, ranging from 10.6 to 16.9% [2, 3]. According to the results of an epidemiological 

study GA2LEN (Global Allergy and asthma European Network), the prevalence of BA 

symptoms in 2008-2009 in Moscow and Tomsk in adolescents aged 15-17 years was 19.9%, the 

prevalence of diagnosis — 7.2%; in 5.1% of adolescents the BA diagnosis was verified. 

[4] These figures are significantly higher than the official statistics’ data on prevalence of asthma 

[2, 4]. 

The analysis of direct medical and indirect costs in children and adults with BA in the 

Russian Federation showed that there were 8.5 billion rubles of only medical costs [5]. 

Treatment of BA is complex, made up of directly drug therapy, exposure to risk factors, 

education of the patient and his family members (inhalation technique and regime, rules of 

continuous monitoring), measures to eliminate the trigger factors, specific immunotherapy, and 

non-drug methods [1-3]. Currently, there are various treatment strategies, depending on the 

severity and in accordance with the therapy steps, for children with poor control of BA. One of 

variants for patients with severe persistent uncontrolled asthma is the addition to the basic 

treatment of the humanized monoclonal antibodies to immunoglobulin E — omalizumab [1]. In 

randomized clinical trials (RCT), the addition of omalizumab to standard therapy clinically 

significantly reduced the frequency of exacerbations of BA, some studies demonstrated also a 

decreased need for inhaled glucocorticosteroids (IGCS) [6]. Currently we know about 11 RCTs 

of Omalizumab in total, nine of which included patients aged 12 to 85 years (mean age 40-43 

years) [6], one — 6 to 20 years [7], and one — children of 6-11 years [8]. The results of all 

RCTs are in good agreement with each other in the expression of the obtained effects of 

omalizumab. No clinically significant dependence of the omalizumab effect on the age of 

patients in the range of 6-85 years is defined (including stratification of age groups in RCTs 

involving patients of 12-85 years), although in general the effectiveness of omalizumab in 

children is higher than in adults [ 6]. 

Additional financial costs associated with the use of omalizumab as an innovative 

medical technology require pharmacoeconomic rationale, which was the aim of the present study 

[9]. It should also be noted that the most informative and important for decision-making in the 

national health care system are the results of clinical and economic studies based on data from 

real clinical practice, reflecting the effectiveness and safety of drugs in individual patients. 

 

METHODS 

 

Mathematical model 
 

Clinical and economic examination of the use of omalizumab in the treatment of children 

with BA in the Russian Federation was carried out on the basis of mathematical modeling by 

cost-utility analysis (CUA) and "cost-effectiveness analysis, (CEA). As the performance 

indicators there was the cost-utility ratio (CUR) and the cost-effectiveness ratio (CER) with the 

calculation of incremental coefficients (ICUR and ICER) [10, 11]. The results are evaluated in 

terms of "the threshold of society's willingness to pay" for the extra year of quality adjusted life 

years (cost-effectiveness threshold), which is calculated as triple gross domestic product (GDP) 

per capita. A budget impact analysis (BIA) was carried out additionally [11]. 

 

 



 

Modeling perspective 
 

Indicators of SUA and SEA were calculated from the position (point of view) of the 

health system and society as a whole, the BIA is made only from the position of the health care 

system. The modeling used a 3.5% discount rate of treatment costs and outcomes. The discount 

rate of foregone GDP was equal to the refinancing rate by the Central Bank of the Russian 

Federation for 2015 (8.25% per year). 

 

Initial data 
 

Modeling was carried out on the basis of data on the experience of use of omalizumab in 

the Scientific Center of Children’s Health (SCCH) of Russian Ministry of Health for the period 

of 2007-2015 (age of 6-17 years, n = 97) [unpublished data]; results of RCTs IA-05EUP 

(european population of children aged 6-11 years, omalizumab group — n = 421, placebo group 

— n = 192) [8]; results of eXpeRience prospective observational study [12]. It should be noted 

that IA-05EUP RCT is currently the only one in which the effect of omalizumab was 

investigated exclusively in the pediatric population [8]. The average age of children in the SCCH 

study was 14 years, according to IA-05EUP RCT data — 7 years. The average frequency of 

hospitalizations prior to the appointment of omalizumab — 9.4 per year according to SCCH 

data, and more than 2 per year according to IA-05EUP RCT. Average dose of omalizumab 558 

mg/month according to SCCH (not shown in IA-05EUP RCT) is included in the model to reflect 

the specificity of the drug in the Russian Federation better. Values of other modeling parameters 

(efficiency of omalizumab, the proportion of "responders", medium dosage of inhaled IGCS, 

gender distribution) in researches of SCCH and IA-05EUP RCT did not differ 

fundamentally. According to SCCH, omalizumab increased the proportion of children with 

partial or full control of BA (in IA-05EUP RCT this index of effectiveness was not 

examined). The model also included similar results of BA control improvement, obtained in two-

year eXpeRience study in predominantly adult (12 to 85 years) patients population.According to 

SCCH data, omalizumab allowed to reduce the average dose of IGCS  in children. These data are 

consistent with the same effect of omalizumab described in RCT on the patient population aged 

12 years or older [13]; model included the effect size obtained in RCT. 

 

Characteristics of costs and indexes of effectiveness 
 

The list of costs is made on the basis of the tariff agreement of the territorial funds of 

obligatory medical insurance in St. Petersburg for 2015; programs of state guarantees of free 

medical care provision to citizens for 2015 and the planning period of 2015 and 

2016 [14]; public procurement [15]; State Register of limiting selling prices data [16]. Direct 

costs included the cost of therapy with investigational medicinal products; the cost of medical 

examination prior to treatment; cost of concomitant drug therapy. Indirect costs included costs of 

social insurance fund for the payment of temporary disability allowance; foregone GDP for the 

year. Criteria of treatment effectiveness: QALYs (Quality adjusted life years) — returned years 

of qualitative life; the incidence of severe exacerbations [17]; the level of BA control on a 

standard questionnaire ACQ (Asthma Control Questionnaire) [18]. 

 

Model structure 
 

Modeling horizon was 2 years and 5 years. Modelled population: children aged 6 to 17 

years with severe uncontrolled atopic BA; the average frequency of hospitalizations prior to the 

appointment of omalizumab and the average required dose of omalizumab corresponded the 

SCCH data (see above). 

 



 

Medical comparison technologies  

 

Strategy 1: standard therapy, which is understood as the combined basic therapy with 

long-acting β2-agonists (LABA) and IGCS; 35% of patients took leukotriene receptor antagonist 

(montelukast) in addition to basic therapy [8, 19]. 

Strategy 2: omalizumab + standard therapy. 

BA is a chronic disease and Markov transitions [18] are the most suitable for its 

modeling. We used 6 conditions for modeling: 

1 — complete control of BA; 

2 — partial control of BA; 

3 — absence of BA control; 

4 — a mild exacerbation (mild to moderate); 

5 — a serious exacerbation, not requiring hospitalization; 

6 — severe exacerbation requiring hospitalization [20]. 

Each condition may transit to any other, length of the condition from transition to 

transition (cycle) is 1 week (figure 1). 

 

Fig. 1. The structure of Markov transitions for uncontrolled asthma 

 
From left to right, top to bottom: 

1 – control 2 – partial control 3 – no control 4 – mild exacerbation 5 – severe exacerbation 6 – 

hospitalization 

Death 

Note. 1-3 are degrees of BA symptoms control (control, partial control, loss of control, according 

to the ASQ questionnaire); 4 – mild exacerbation; 5 – severe exacerbation not requiring 

hospitalization; 6 - severe exacerbation requiring hospitalization. 

 

The number of modeled population 
Estimation of number of children aged 6-17 years with severe uncontrolled atopic BA 

was performed according to Rosstat [21] and Ministry of Health data [22, 23] on the number of 

Russian population and the overall incidence of asthma, as well as epidemiological data 

[5]. While the prevalence of atopic BA in adult patients is 69,3−72,8% [24], in children given 

variant of asthma occurs in 90−95% of cases [2, 3]. Estimation is presented in table 1. 

 



 

Table 1. Evaluation of the number of patients with severe uncontrolled atopic BA in the Russian 

Federation * among those aged 6-17 years (according to [2, 3, 5]) 

Data sources 

Number of 

people with 

BA 

Estimation of the number of 

individuals with severe 

uncontrolled atopic BA 

Russian Ministry of Health (patients 

standing on the account) 228403 20 145-21 264 

Epidemiological studies 1516119 133 722-141 151 

Note.* - the population of Crimea is not counted. BA – bronchial asthma. 

 

Markov transitions 

 

Markov transitions for standard therapy 
To simulate clinical conditions (see fig. 1) in patients with uncontrolled BA receiving 

standard therapy (high doses of IGCS and LABA), the transition matrixes of the 

pharmacoeconomic analysis performed by J. Willson et al. were used (2014) [20]. Herewith each 

condition was correlated with the corresponding QALYs index: 

1st state ― QALYs 0,937; 

2 ― 0.907; 

3 ― 0.728; 

4 ― 0.649; 

5 ― 0.570; 

6 ― 0.330 [20]. 

Adaptation of the transition matrix with an increase in the initial (prior to the appointment 

of omalizumab) hospitalization rates to 9.4 per year was carried out for Markov’s modeling 

according to SCCH data. It was assumed that herewith patients receive standard therapy in full. 

Markov transitions of standard therapy with the addition of omalizumab were 

extrapolated by applying the above-described known clinical effects of omalizumab to Markov 

transitions for standard therapy [8, 12, 13]. 

 

Outcomes 

 

Clinically significant exacerbations 
 

Acute or subacute episode of progressive deterioration of the patient's condition due to 

airway obstruction was considered as BA exacerbation [20]. The severity of an exacerbation was 

defined by the severity of symptoms, as well as the by the volume of required therapy and 

duration of the condition. Thus, a mild exacerbation (mild to moderate severity — state 4 in the 

model) was considered an acute deterioration and the occurrence of one or more BA symptoms 

going out of the frame of habitual indexes of previous 2 days [20], lasting for up to 2 days, 

requiring use of emergency drugs (salbutamol), and doubling the dose of basic therapy for a 

short period. Severe exacerbations lasted for 3 days or more, and were divided into two states — 

not requiring (condition 5 in the model) and requiring (condition 6 in the model) 

hospitalization. Volume of therapy for these conditions included emergency drugs, doubling the 

dose of basic therapy (Symbicort and Seretide, respectively), and the additional appointment of 

nebulizer therapy (Pulmicort and Flomax). In case of inadequate or absent effect, the model 

envisaged emergency measures and rapid relief of status asthmaticus (model 6 — in conditions 

of intensive care unit and day hospital). According to IA-05EUP RCT, omalizumab reduced the 

incidence of severe exacerbations not requiring hospitalization to 24.2% from initial level, and 

the incidence of severe exacerbations with hospitalization to 30.5% from initial level [8]. 

 



 

The level of BA control 
 

In an RCT on the effectiveness of the Xolair drug for BA as the leading drug (Evaluate. 

Xolair for Asthma as Leading Treatment, EXALT), in adult patients with BA, the addition of 

omalizumab significantly improved control of the disease, according to the results of the ACQ 

questionnaire [20]. In IA-05EUP RCT, this effectiveness index has not been studied in children 

[8], but the report of the British National Institute for Health and Care Excellence (NICE) for 

2013 [6] offered to extrapolate the missing results, including those on improvement of BA 

control, from adult RCTs involving patients from 12 to 85 years at pharmacoeconomic modeling 

in the pediatric population. International Society for Pharmacoeconomics and Outcomes 

Research (ISPOR), published in 2014 its version of omalizumab pharmacoeconomic analysis, 

including an analysis of the pediatric population [25], has the same point of view. We have used 

the results of a two-year international supervisory eXperience register (patients of 12-85 years), 

in which omalizumab therapy, after 48 weeks, allowed to achieve complete control of BA in 

38.4% of patients and partial — in 46.6%. These conditions remained stable after 96 weeks — 

41.1 and 46.0%, respectively [12]. 

 

Mortality 
 

Mortality statistics of patients with BA in RF is not known, and that is why we used the 

extrapolation of risk of death compared to the normal population of patients with BA in the 

United Kingdom based on open data [26] in the model. The average risk of death for patients 

with BA out of exacerbation among age groups in relation to the general population in the UK 

was 0.8 (which was interpreted by us as no difference), and during status asthmaticus risk of 

death increased 5.7 times. In the modeling, we assumed that the mortality in a state of severe 

exacerbation with hospitalization in Russia also increased 5.7 times. 

 

Reducing the dose of IGCS 
 

At least two RCTs on adults showed the decrease in dosage of IGCS [13, 27] during 

therapy with omalizumab. There are no convincing data for the pediatric population yet. In this 

context, the probability of reducing the dose of IGCS during therapy with omalizumab was not 

taken into account. 

 

Cost of medicines 
 

According to the manufacturers data, the cost of one pack of omalizumab (150 mg) is 16 

806.56 rubles. According to SCCH, children require an average amount of 558 mg of 

omalizumab in a month, so the average cost of treating a child with omalizumab is 15 630.10 

rubles per week (cycle). 

Cost of the symptoms relief with short-acting β2 -agonist has been calculated from the 

frequency of needed inhalations proposed by J. Willson et al. [20]. One of the effects of 

omalizumab is number of short-acting β2-agonists using days reduction for 14.4% [28]. 

Costs of standard treatment are given in table 2. 

 

Table 2. Cost of the standard therapy for the treatment of bronchial asthma (IGCS + LABA) 

Trade name 
INN, pack (number of 

doses) 
Dosage (Age) 

Price per pack, 

rubles 

Price per 

cycle (7 

days), 

rubles 

Symbicort 
Budesonide 160 mcg + 

formoterol 4.5 mcg (120 

1500 mcg/day 

(≥ 12 years) 
1006.70 1101.08 



 

doses) 

Seretide 

Fluticasone 250 mcg + 

salmeterol 25 mcg (120 

doses) 

1171 mсg/day 

(≥ 12 years) 
1632.10 445.94 

Seretide 

Multidisk 

Fluticasone 250 mcg + 

salmeterol 50 mcg (60 doses) 

1171 mcg/day 

(≥ 12 years) 
1204.93 658.45 

Pulmicort 
Budesonide suspension 0.5 

mg/ml, 2 ml (20 vials) 

1500 mcg/day 

(<12 years) 
1028.30 359.91 

Singulair Montelukast 5 mg (1 tablet) 
1 tablet per day 

(≤ 14 years) 

35,18 

(1 tablet) 
42.68 

Singulair Montelukast 10 mg (1 tablet) 
1 tablet per day 

(≥ 15 years) 

40.68 

(1 tablet) 
50.31 

Salbutamol 
Salbutamol, a dose of 100 

mcg (90 doses) 

5 

inhalations/day 

(≥ 12 years) 

47,40 35,00 

Berodual 

Ipratropium bromide + 

fenoterol, solution for 

inhalation 0.25 mg + 0.5 

mg/ml, 20 ml (1 vial) 

1 ml per 

reception 3 

times/day 

(<12 years) 

210.08 220.58 

Note . INN - International Nonproprietary Name. Symbicort, Seretide and Seretide Multidisk 

were interchangeable, the probability of use of each of them in the modeling considered equal. In 

case of exacerbation, doses of Symbicort, Seretide, Seretide Multidisk, Pulmicort, salbutamol 

and Berodual doubled. IGCS + LABA — inhaled steroids + long-acting β2-agonists. 

 

Table 3. The average cost of all medical services per single cycle (7 days), depending on the 

condition 

Condition 1 2 3 4 5 6 

Cost of all medical services in 7 days, 

rub 66.97 98.17 266.87 796.16 

4 

172.40 24 642.16 

Note. 1 - complete control, 2 - partial control, 3 – absence of control, 4 - mild exacerbation, 5 - 

severe exacerbation without hospitalization, 6 - severe exacerbation requiring hospitalization. 

 

Cost of medical services 
 

The list of necessary medical services is made on the basis of approved clinical guidelines 

[29, 30] and is presented in the table 3. Were included: cost of the standard therapy for the BA 

treatment (IGCS + LABA); ambulance and hospitalization, exacerbation, treatment of 

respiratory failure of 2-3-th degree; visit to pediatrician, allergist-immunologist/pulmonologist;  

the pediatrician house call; spirometry cost. Frequency of use depended on the condition (see 

figure 1). 

 

Adverse events during treatment with omalizumab 
 

Application instructions of omalizumab [31] do not describe any adverse events that 

might lead to additional costs; no pharmacoeconomic analysis of omalizumab contains such 

amendments [6, 25]. 

 

 

 

 



 

Treatment with systemic GCS 
 

Foreign tactics of BA exacerbations treatment include immediate appointment of GCS 

orally. In Russia, the available pediatric clinical practice adheres to the strategy of doubling the 

dose of basic drugs, and supplementary appointment of nebulizer therapy. Systemic GCS are 

administered in the absence of other opportunities of cupping the condition and life-threatening 

exacerbations. In this model, the use of systemic corticosteroids was meant for the 6 condition — 

the provision of medical care in life-threatening exacerbation of asthma in the hospital (intensive 

care unit), the cost of systemic GCS was included in the total cost of hospitalization, estimated 

according to the tariff agreement of obligatory medical insurance. 

 

Indirect costs of medical care 
 

In case of child illness, according to the law [32], a sick-list is issued to one of the parents 

or to guardian, or to relative. Term of sick-list depends on the age of the child: up to 7 years — 

the entire period of illness in outpatient and inpatient treatment, from 7 to 15 years — up to 15 

days in each case of the disease in outpatient and inpatient treatment, 16 to 17 years — up to 3 

days in each case of the disease, and only in outpatient treatment. In case of outpatient treatment, 

first 10 days shall be reimbursed in full from the Social Insurance Fund, in case of 

hospitalization — in full, regardless of the duration of treatment. In addition, in the aforesaid 

period, GDP losses occur. 

According to Rosstat and Russian Ministry of Health, among 6-17 year old children with 

BA, the proportion of 6-year-old was identified as 7.0%, the proportion of 7-15 year olds — as 

68.5%, the proportion of 16-17-year-olds — as 24.5% [21-23]. On the basis of these data, the 

average duration of sick-list for adult relative was calculated in the model. It was believed that 

adult relative receives temporary disability allowance amounting 100% of average earnings. 

[32] The calculation of payments was based on Rosstat data for 2013, as data for 2014-2015 

were not published. It has been assumed that severe asthma exacerbations without hospitalization 

results in 3 days of outpatient care of a child (by definition — worsening of BA symptoms for 3 

days or more, see above), light and mild exacerbation — in 2 days (by definition — worsening 

of BA symptoms for 2 days, see above) [20]. The duration of hospitalization was unstable 

modeling value, but the average was 14 days. 

 

Sensitivity analysis 
 

Multilateral sensitivity analysis was conducted to test the resistance of the basic scenario 

results to changes. QALYs values changed within their 95% confidence interval.The cost of 

medicines and medical services changed within normal limits for this type of analysis from -25 

to + 25% from the values in the basic scenario. 

 

RESULTS 
 

The cost of each treatment strategy for the patient of target group was estimated, total 

costs in case of the use of compared strategies were calculated. Efficiency criteria were: quality 

of life ("utility") and frequency of severe exacerbations requiring hospitalization. The highest 

total costs were recorded in case of omalizumab strategy application at the modeling horizon of 2 

years — 2 033 426 rubles (only standard therapy costs 1 584 416 rubles), and at the modeling 

horizon of 5 years — 4 752 074 rubles (only standard therapy costs 3 780 259 rubles). As can be 

seen from fig. 2 and 3, omalizumab strategy reduces the cost of medical services in 2 times — 

from 902 863 to 442 622 rubles at a two-year modeling and from 2 162 575 to 1 059 914 rubles 

during five-year modeling. This decrease is possible due to the decrease in frequency of 

hospitalizations (see below), cost of which is more than 96% of the medical services cost. 



 

As can be seen from table 4 , ICUR was 1 471 412 rubles for an additional quality 

adjusted life year at a two-year modeling horizon and 1 259 185 rubles at a five-year. In the first 

case, the willingness-to-pay threshold (1 341 308 rubles) was exceeded, in the second — was 

not. 

 

Table 4. Cost-utility and cost-effectiveness ratios, incremental cost-utility and incremental cost-

effectiveness ratios 

Indicators 

2 years horizon of modeling  5 years horizon of modeling 

Standard 

therapy 

Omalizumab + 

standard 

therapy 

Standard 

therapy 

Omalizumab + 

standard 

therapy 

The total cost, RUR 1584416 2033426 3780259 4752074 

Increase cost, RUR 

Reference 

strategy 449 009.93 

the reference 

strategy 971 815.19 

Cumulative utility * 1,226 1,532 3,052 3,824 

Increase the usefulness 

Reference 

strategy 0.305 

Reference 

strategy 0.772 

CUR, rub. 1291842 1327619 1238514 1242686 

ICUR, rub. 

Reference 

strategy 1471412 

Reference 

strategy 1259185 

Cumulative 

effectiveness (number of 

admissions) 18.75 9.08 47.28 22.87 

Effictiveness increase 

(decrease in the number 

of hospitalizations) 

Reference 

strategy 9.67 

Reference 

strategy 24.40 

CER, RUR 84493 223896 79958 207757 

ICER, RUR 

Reference 

strategy 46433 

Reference 

strategy 39821 

Note . * - QALYs, quality adjusted life years. CUR - the ratio of costs to the quality adjusted life 

years, ICUR - additional costs for 1 quality adjusted life year, CER - the ratio of costs to 

reduction in the number of hospitalizations, ICER - additional costs for 1 reduced 

hospitalization. 

 

Strategy of treatment with omalizumab prevented 9.7 cases of severe exacerbations with 

hospitalization per patients within 2 years and 24.4 cases — within 5 years; reduced the 

mortality of patients by 0.06% within 2 years and by 0.22% for 5 years; reduced the percentage 

of patients with the absence of BA control by 19.7% at the end of 2 years and by 19.5% after 5 

years of modeling. 

Preventing of one hospitalization per year due to use of omalizumab costs additional 46 

433 rubles (ICER indicator) at a two-year horizon of modeling, or 39 821 rubles at a five-year 

horizon (see table 4), which is comparable to the cost of hospitalization — 43 141 rubles (CHI 

tariff agreement). 

Budget impact analysus (BIA) is made from the point of view of regional and federal 

budgets and includes only direct costs. It is shown that the additional costs for the treatment of ~ 

7% of children with omalizumab equaled to the cost of treatment 5 children out of 100 without 

omalizumab (table 5). 

 

 

 



 

Table 5. Analysis of the impact on the budget per 100 treated patients with severe uncontrolled 

BA (9 hospitalizations per year), the modeling horizon - 2 years 

The sum of direct 

costs per patient 

for 2years 

Only standard therapy 1 016 093 

Standard therapy + 

omalizumab 1 747 872 

The proportion of patients with omalizumab added 

to standard therapy 10.0% 7.1% 6.8% 

The amount of 

costs when using 

Only standard therapy 101 609 339 101 609 339 

101 609 

339 

Standard therapy + 

omalizumab 

108 927 

120.32 

106 804 

963.72 

106 585 

430 

Additional costs for the use of omalizumab -7 317 781 -5 195 625 -4 976 091 

The number of patients that can be treated if cancel 

omalizumab -7 -5 -4 

 

Fig. 2. Direct and indirect costs for treatment with comparison strategies per patient for 2 years 

 
Costs, RUR; Costs, 2 years 

Standard, Omalizumab 

GDP, SIF, Medical services, Relief of symptoms, Drugs 

 

Fig. 3. Direct and indirect costs for treatment comparisons strategies per patient over 5 years 

 



 

Sensitivity analysis 
 

ICUR and ICER indexes for a five-year horizon of modeling behaved consistently and 

did not exceed the society's willingness-to-pay threshold in 70% of iterations. 

 

DISCUSSION 

 

Summary of key research findings 
 

Cost-utility and cost-effectiveness analyzes have shown that the strategy of "omalizumab 

+ standard therapy" is economically expedient. Analysis of the impact on the budget did not 

reveal a significant burden on the budget. 

 

Key findings discussion 
 

Clinical and economic expediency evaluation of use of omalizumab as additional therapy 

(to the basic or maintenance therapy) in children with severe uncontrolled atopic BA was carried 

out in the Russian economic conditions. An important feature of the present study was that the 

modeling was based on the data on the omalizumab use experience in SCCH of the Russinan 

Ministry of Health for the period of 2007-2015 (т = 97). Omalizumab is registered both in Russia 

and abroad, and from March 2016 it is introduced in the list of vital and essential medicines in 

Russia. The study considered two horizons of modeling — 2 years and 5 years. Herewith, the 

treatment strategy with only standard therapy was compared with standard therapy treatment 

strategy with the addition of omalizumab. The model included direct and indirect costs. Main 

efficacy parameters were quality of life and incidence of severe exacerbations. Level of BA 

control and asthma mortality level were additionaly asessed. Original Markov transitions used in 

the modeling were obtained by other authors on the extensive representative sample of patients 

with BA in controlled conditions [20] and tailored to our needs. 

As a result, ICUR and ICER were below the "society's willingness-to-pay threshold" in 

children with a high frequency of hospitalization (9 per year) and average dose of omalizumab 

558 mg/month. The cost of preventing one hospitalization per year was 46 432.60 rubles in 2-

year modeling and 39 820.70 rubles in five-year modeling. Adding omalizumab to therapy of 

6.8-7.1% of patients will result in an additional cost, on which it is possible to treat 5 of 100 

patients with only standard therapy. 

In the scientific literature there are pharmacoeconomic evaluations of the expediency of 

using omalizumab abroad. NICE systematic review of omalizumab [6] brings the results of six 

pharmacoeconomic studies. All six studies included adult populations of patients with 

uncontrolled BA, herewith children aged 12-17 were considered as "adults", with minimal age 

correcting factor or without any. In five of the six studies, ICUR was evaluated as the main 

parameter, and its asessment varied considerably in different studies. Only in one study from 

Canada healthcare perspective, omalizumab was found economically expedient in all patients 

with uncontrolled BA [33]. Two studies concluded the possible economic expediency of using 

omalizumab in the subgroup of severe patients in the US [34] and Sweden [35]. In another study, 

use of omalizumab in the United States was considered inappropriate until the manufacturer will 

achieve a significant reduction in the price of the drug [36]. Two studies concluded that 

omalizumab is economicaly inexpedient in the US [37] and Italy [38]. NICE brings its own 

pharmacoeconomic evaluation and recognizes omalizumab economically expedient with the 

healthcare perspective of the UK, but only for severe subgroups of patients [6]. One of the recent 

pharmacoeconomic analyzes was carried out by ISPOR in 2014 with the EU and the UK 

healthcare perspective [25]. Omalizumab is recognized as cost-effective for both adults and 

children with severe form of BA [25]. Herewith, a separate analysis was conducted only for 

children aged 6-11 years, while children aged 12-17 were attributed to the adult population. 



 

Thus, this pharmacoeconomic study, conducted from the position of Russian healthcare, 

corresponds to the pharmacoeconomic evaluations from other countries: the use of omalizumab 

is appropriate in the subgroups of severe patients. The distinctive featre of this work is creation 

of a separate model for children of 6-17 years on the basis of data on Russian pediatric practice 

of BA treatment. 

 

CONCLUSION 
 

The strategy of "omalizumab plus standard therapy" is economically expedient in 

children with high demand for the emergency medical care and hospitalization.The estimated 

proportion of these children does not exceed 7.1% among children with BA, and the use of 

omalizumab in this subgroup will not lead to a significant burden on the budget. 
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