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Abstract

Objective: to perform a cost-effectiveness analysis of asthma treatment with budesonide/formoterol against other treatment options used at Mexico’s
National Institute for Respiratory Diseases.

Methods: A complete economic evaluation of cost-effectiveness from a public health perspective, comparing the use of budesonide/formoterol as
maintenance therapy with fluticasone/vilanterol in 103 female asthma patients managed at INER between 2015 and 2021.

Results: Average cost per patient was $743.23 USD, $733.36 USD for budesonide/formoterol and $767.24 USD for fluticasone/vilanterol. Pharma-
cological treatment represented over 70% of management costs for both groups, followed by follow-up visits and exacerbation management costs.
LABA-ICS represented the highest proportion of pharmacologic management costs with a statistically significant difference amongst groups with an
incremental cost of $80.17 USD for the fluticasone/vilanterol group. The budesonide/formoterol group showed an ICER of $613.31 USD for reducing
the proportion of patients experiencing exacerbations during follow-up. Considering the willingness to pay threshold based on one GDP per capi-
ta ($10,902.98 USD in 2022), budesonide/formoterol represented a very cost-effective option.

Conclusions: The ICER favored budesonide/formoterol over fluticasone/vilanterol in terms of cost-effectiveness. A 5.5% reduction in patient exa-
cerbations indicated decreased disease burden. While not statistically significant, fewer exacerbations per patient might still cut costs by lowering
emergency visits and hospitalizations.

Keywords: Cost-effectiveness analysis; Asthma; Budesonide; Formoterol fumarate.

Resumen

Objetivo: Estimar el costo-efectividad del tratamiento del asma con budesonida-formoterol vs otros protocolos prescritos en el Instituto Nacional de
Enfermedades Respiratorias de México.

Métodos: Se llevo a cabo la evaluacion econdémica completa desde una perspectiva de salud publica, comparando budesonida-formoterol con
fluticasona-vilanterol como terapias de mantenimiento en 103 pacientes asmaticos entre 2015y 2021.

Resultados: El costo promedio por paciente fue de $743.23 ddlares; $733.36 ddlares para budesonida-formoterol y $767.24 para fluticasona-
vilanterol. En ambos grupos, mas del 70% de los costos se destinaron al tratamiento farmacoldgico, seguido de las visitas de seguimiento y los costos de
tratamiento por exacerbaciones. La mayor parte de los costos farmacoldgicos se debié a LABA-ICS, con una diferencia significativa de $80.17 ddlares
mas en el grupo de fluticasona-vilanterol. Para reducir la proporcién de pacientes con exacerbaciones durante el seguimiento, budesonida-formoterol
mostré un ICER de $613.31 ddlares. Considerando el umbral de disposicidn a pagar, segtn el PIB per cépita ($10,902.98 USD en 2022), budesonida-
formoterol resultd ser una opcién altamente rentable.

Conclusiones: El tratamiento con budesonida-formoterol tuvo mayor costo-beneficio que fluticasona-vilanterol en pacientes con asma, con una reduc-
cion del 5.5% en exacerbaciones y, esto a su vez, puede disminuir los costos de atencién en el servicio de Urgencias y las hospitalizaciones.

Palabras clave: Analisis de costo-efectividad; Asma; Budesonida; Fumarato de formoterol.
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INTRODUCTION

The estimated prevalence of asthma in the Mexican popu-
lation is 17% and the direct annual costs of treatment range
between 32 and 35 million dollars.? This disease represents
one of the main causes for hospital visits, with a high rate
of hospitalizations. Additionally, 70% of the costs of asthma
management is due to uncontrolled asthma, which contri-
butes to hospitalization costs, emergency room visits and
deaths.2®

International guidelines establish that asthma treatment
includes the use of drugs that bring symptoms relief, such
as beta androgenic agonists, systemic corticosteroids, and
ipratropium bromide. Another aspect of treatment includes
drugs that prevent the onset of symptoms, such as cro-
moglycate and nedocromil, inhaled corticoids, long acting
B2 agonist (LABA), theophylline, and leukotriene modifiers.?

In accordance with the Global Initiative for Asthma (GINA)
guidelines, asthma treatment can be divided in five steps
based on disease severity: mild asthma for steps 1 and 2,
where inhaled corticosteroids (ICS) such as budesonide,
fluticasone, beclomethasone, mometasone, and ciclesonide
are prescribed for teenagers and adults based on the needs
and characteristics of each patient.* For moderate to severe
asthma, steps 3 to 5 include the combination of ICS with
LABA agents such as formoterol, vilanterol, indacaterol or
salmeterol at the highest maintenance doses.*

Additionally, the National Asthma Education and Prevention
Program (NAEPP) recommends the use of short-acting
B2 agonists (SABA) as needed for intermittent asthma in
step 1. For persistent asthma, they recommend low daily
doses of ICS and SABAs as required in step 2; daily ICS/
formoterol and as needed in step 3 (low dose) and step 4
(high dose); a daily dose of ICS/LABA + LAMA and SABA
as needed in step 5; and daily doses of ICS/LABA + oral
systemic corticosteroids + SABA as required for Step 6.5

Specifically, budesonide has been used as an effective
method of controlling asthma in a large range of patients,
including children, and the use of formoterol has proven a
capacity to rapidly control asthma symptoms and sustained
control during the day or night. The combination of both pro-
ducts retains the individual benefits of each while improving
treatment adherence.®®

According to GINA, treatment results in exacerbations defi-
ne management in primary care as:

Mild or moderate: patient speaks with full sentences, pre-
fers to be seated or lying down, is not agitated, increase in
respiratory frequency, 100 to 120 beats per minute (BPM),
90-95% 02 saturation, PEF>50% or better.

Severe: speaks with isolated words, stays seated in a
forward-leaning position, respiratory frequency, >30/min,
use of accessory muscles, >120 bpm, 02 saturation <90%,
PEF <50% or better. High-risk symptoms: confusion or som-
nolence.*

Some published evidence exists on the profitability of main-
tenance and symptom relief treatment with budesonide-
formoterol in comparison with other asthma treatments.”®
However, there are no studies comparing profitability
against other available treatment options in Mexico.

Cano-Salas MC, et al. Budesonide-formoterol in asthma patients

The aim of this study was to conduct a cost-effectiveness
analysis of the treatment of asthma with budesonide-
formoterol against other treatment options used at Mexico’s
National Institute for Respiratory Diseases (INER).

METHODS
Model

A decision tree was used to conduct an economic eva-
luation of cost-effectiveness on the use of budesonide-
formoterol as maintenance therapy in comparison with
fluticasone-vilanterol, where the model mapped propor-
tion of patients with presence of exacerbations during a
follow-up of one year, as shown in Figure 1.

Study Population

The sample consisted of 103 female patients 18 year or
older diagnosed with asthma and managed at INER during
the period from 2015 to 2021, being this a subset from
a larger cohort of patients attended as part of a specific
institutional program focused on the analysis of women's
health. We included subjects who attended at least five con-
secutive visits during a year, meaning that the sum of time
between them amounts between 335 and 395 days, during
which patients received the same treatment. Such criteria
had the objective to homogenizing the study population and
completing the necessary follow-up period to identify heal-
th results variation in relation to the number of visits and
follow-up time.

Comparators

Patients had different treatment options during follow-up,
including Budesonide-formoterol (n = 73), Fluticasone-vilan-
terol (n = 30) and Fluticasone-Salmeterol (n = 2). However,
due to the low number of patients with Fluticasone-Sal-
meterol, we decided to include only patients treated with
budesonide-formoterol and fluticasone-vilanterol for our cost-
effectiveness analysis and descriptive analysis.

Costs

Direct medical costs were quantified through a bottom-up
micro-costing approach, considering follow-up visits, la-
boratory testing, pharmacological treatment and crisis or
exacerbation management.

Follow-up visits included costs of first time and subsequent
visits at INER, laboratory studies included those directly
related to the disease, such as spirometry and determina-
tion of fractional exhaled nitric oxide (FeNO). Pharmacologic
treatment included ICS-LABA medication, antileukotrienes,
theophylline and biologic treatment. We calculated total me-
dication for each patient by determining the number of days
elapsed between visits, multiplied it by the prescribed daily
dose of the allocated treatment, adding them up to obtain
the total number of doses during follow-up time. Exacer-
bations or crisis management included ambulatory visits,
emergency room admissions and hospitalizations.

The total cost for each concept was estimated by multiplying
unitary costs provided by INER and IMSS (Mexican Social
Security Institute) by the quantity of resources utilized and
then annualized to consider variation of follow-up time for
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Figure 1. Decision tree model for asthma exacerbation during follow-up

each patient. All costs are presented in US dollars (1 USD =
0.04971633 MXN) and based on unitary costs of 2023.

Perspective, time horizon and discount rate

As established in the Mexican Guideline for Economic Eva-
luation Conduction for the Basic Drug List and Product Ca-
talog, the perspective adopted was from a health service
provider, in this case the National Institute for Respiratory
Diseases (INER), which is part of Mexico’s Public Health
Sector.

The chosen time horizon of one year contributed to reducing
the confusion factor derived from climatic conditions varia-
tion across the year. However, a longer time horizon was not
appropriate due to heterogeneity of data. We did not apply
discount rates due to the one-year time frame.

Efficacy and evaluation of results

We used the presence of exacerbations during follow-up
period for effectiveness evaluation, as well as the average
number of exacerbations for each group. We estimated
the incremental cost-effectiveness rate (ICER) between
budesonide-formoterol and fluticasone-vilanterol, compa-
ring the ICER with the value of one gross domestic product
(GDP) per capita. Such a comparison is in accordance with
the World Health Organization’s statement that classifies
interventions by ICERs lower as a GPD per capita as very
cost-effective, those between one and three GDP per capita
as cost-effective, and finally, those above three GDP per ca-
pita are not cost-effective. The ruling for final decision was
the ICER that reflects the cost per unit of efficacy gained
between the comparators. The cut-off values to evaluate
the ICER align to the guideline for economic evaluations by
Mexico’s General Health Council, considering as GDP per

capita for Mexico the amount of $10,902.98 USD during
the third trimester of 2022. This is the reference value utili-
zed for the inclusion criteria for sanitary technologies into
Mexico's public health system.® Table 1

Sensibility analysis

Variations in efficacy outcomes and costs were explored
through univariate deterministic and probabilistic sensitivity
analysis.

RESULTS

Patient characteristics, exacerbations, cost per
patient and ICER
Based on the established criteria, we found 103 patients

whose treatment during the follow-up period was as follows:
73 received budesonide-formoterol and 30 were treated with

Table 1. Cost effectiveness based on estimated ICER and GPD
per capita.

IF THEN
0 < ICER = 1 GPD per capita Very Cost
($10,902.98 USD) Effective

1 < ICER = 3 GPD per capita
($32,708.93 USD)

Cost Effective

ICER> 3 GPD per capita
($32,708.93 USD)

Not Cost
Effective
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fluticasone-vilanterol, another intervention (Fluticasone-
salmeterol) represented less than 1% of patients and was
excluded from the analysis.

Baseline characteristics (Table 1I) showed an age average
of 57 years; 56 for the budesonide-formoterol (B/F) and 60
for the fluticasone-vilanterol (F/V) group, with no signifi-
cant difference among the groups. The average weight was
66 kgs., with a 6 kgs difference among treatment groups
(1C95% 2-11, p = 0.01), while the sample’s average BMI was
29, being larger for the F/V group with no statistical signi-
ficance.

Socioeconomic status analysis showed that 83% of the
sample belonged to the low and medium levels and highligh-
ting that 50% of the patients in the F/V group was in the low
level. Main occupation was homemaking (82.5%) followed
up by employee (16.5%) and finally students, with no signifi-
cant difference among groups. When asked about pets with
hair or feathers, 54.4% of patients mentioned owning one.

Table 2. Baseline characteristics by treatment group.

Cano-Salas MC, et al. Budesonide-formoterol in asthma patients

Regarding comorbidities, we observed that 1 in 3 patients
had allergic rhinitis, 19% had hypertension, and 16% had
diabetes. One patient mentioned being diagnosed with Sam-
ter's Triad, and no patients reported a diagnosis of atopic
dermatitis. No statistically significant differences were
found on this subject. Table 2

Use of resources

Regarding resource allocation (Table 3), we found both
groups presented with exacerbation episodes or required
crisis management. Ambulatory management was provided
in 20% of the F/V group and 14% of the B/F group. Close to
7% of both groups required an emergency ward visit. None
of the patients of either group required hospitalization due
to exacerbations during the follow-up period.

Laboratory findings showed that spirometry tests were per-
formed in all these events, while FeNO was only required
during follow-up of 10% of patients in the B/F group and

Pets with fur or feathers n (%)

Characteristics Total Budesonide-formoterol Fluticasone-vilanterol P
(n=103) (n=73) (n=30)
Age (mean (SD)) 56.99 (13.22) 55.76 (13.16) 60.47 (13.02) 0.134
Weight (median [IQR]) 66.00 [59.00, 74.50] 64.00 [58.00, 73.00] 69.00 [64.00, 79.25] 0.011
Height (mean (SD)) 151.17 (6.41) 150.49 (6.17) 152.80 (6.81) 0.097
BMI (median [IQR]) 28.83 [25.74, 32.59] 27.97 [25.30, 32.31] 30.45[28.00, 33.31] 0.065
Socioeconomic Level n (%) 0.743
Low 44 (42.7) 29 (39.7) 15 (50.0)
Medium 42 (40.8) 31 (42.5) 11 (36.7)
High 16 (15.5) 12 (16.4) 4(13.3)
No data 1(1.0) 1(1.4) 0(0.0)
Occupation n (%) 0.41
1(1.0 1(1.4 0 (0.0
Student (1.0 (1.4) (0.0)
85(82.5) 58 (79.5) 27 (90.0)
Homemaker
17 (16.5) 14 (19.2) 3(10.0)
Employee
56 (54.4) 43 (58.9) 13 (43.3) 0.221
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...continuation table 2.

Characteristics Total Budesonide-formoterol Fluticasone-vilanterol P
(n=103) (n=73) (n=30)
Comorbidities
34 (33.0 22 (30.1 12 (40.0 0.461
Allergic rhinitis n (%) (33.0) (30-1) (40.0)
‘ 20 (19.4) 15 (20.5) 5(16.7) 0.858
Hypertension n (%)
16 (15.5 15 (20.5 1(3.3 0.058
Diabetes Mellitus 2 n (%) (155) (205) 33)
1(1.0 1(1.4 0(0.0 1
SAMTER n (%) (1.0) (1.4) (0.0)
, . 0(0.0) 0(0.0) 0(0.0) NA
Atopic dermatitis n (%)

7% of the F/V group. Regarding pharmacological treatment,
there was no statistically significant difference, but 67% of
patients in the F/V required the addition of antileukotriene
treatment (montelukast) versus 59% in the B/F group, whe-
re all other treatment additions were more predominant.
Table 3

Cost analysis showed an average cost per patient was
§743.23 USD (SD $279.31 USD), slightly lower for the B/F

Table 3. Treatment resources utilization.

group with §733.36 USD (D.E. $318.72 USD) vs F/V ($767.24
USD), with no statistical significance (IC95% 11.45-145.25,
p = 0.026). Pharmacological treatment represents most of
the estimated management costs (71% and 74% for B/V
and F/V respectively) followed by the cost of follow-up vi-
sits (B/F:12%, F/V:11%) and finally the costs associated to
exacerbation or crisis management, with 3% for B/F and
2% for F/V. For the case of pharmacological treatment,
LABA-ICS represented the highest proportion of the costs,

Intervention Total Budesonide-formoterol Fluticasone-vilanterol p
(n=103) (n=73) (n=30)

Follow-up visits n (%) 103 (100.0) 73 (100.0) 30 (100.0) NA
(mean (SD)) 3.75(0.57) 3.75 (0.60) 3.73(0.52) 0.872

Crisis management

Ambulatory n (%) 16 (15.5) 10 (13.7) 6 (20.0) 0.615
(mean (SD)) 0.16 (0.36) 0.14 (0.35) 0.20 (0.41) 0.427

Emergency visit n (%) 7 (6.8) 5(6.8) 2(6.7) 1
(mean (SD)) 0.10 (0.41) 0.11 (0.46) 0.07 (0.25) 0.63

Hospitalization n (%) 103 (100.0) 73 (100.0) 30 (100.0) -
(mean (SD)) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) -
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...continuation table 3.
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Intervention Total Budesonide-formoterol Fluticasone-vilanterol p
(n=103) (n=73) (n=30)

Laboratory testing

Spirometry n (%) 103 (100.0) 73 (100.0) 30(100.0) -
(mean (SD)) 4.00 (0.00) 4.00 (0.00) 4.00 (0.00) -

FeNO n (%) 9(8.7) 7 (9.6) 2(6.7) 0.926
(mean (SD)) 0.09 (0.28) 0.10 (0.30) 0.07 (0.25) 0.637

Pharmacologic treatment

ICS-LABA n (%) 103 (100.0) 73 (100.0) 30(100.0) NA

Antileukotrienes n (%) 63 (61.2) 43 (58.9) 20 (66.7) 0.609

Theophylline n (%) 8(7.8) 5(6.8) 3(10.0) 0.891

Acetylcysteine n (%) 1(1.0) 1(1.4) 0 (0.0) 1

Systemic steroids n (%) 2(1.9) 2(2.7) 0(0.0) 0.897

Biologics n (%) 1(1.0) 1(1.4) 0(0.0) 1

LAMA n (%) 12 (11.7) 9(12.3) 3(10.0) 1

and we found a statistically significant difference among
the groups with an incremental cost of $80.17 for the F/V
group in comparison to the B/F group. Table 4

The proportion of patients who presented with exacerbation
episodes during follow-up, was 18% for the B/F group and
23% for F/V, with the average number of exacerbations per
year was 0.25 and 0.27 for the B/F and F/V groups respec-

Table 4. Annual costs by treatment group (average (SD) in USD

tively. Neither of these differences was statistically signifi-
cant (p =0.71 and p = 0.87).

ICER

For the effectiveness assessment of reduction of the
proportion of patients who present exacerbations during
follow-up, the ICER for the B/F group vs F/V was $613.31

Intervention Total Budesonide-formoterol Fluticasone-vilanterol p
(n=103) (n=73) (n=30)

Follow-up visit 87.44 (13.77) 87.61(14.31) 87.03 (12.59) 0.849

Crisis management 19.75 (69.15) 21.33 (76.92) 15.88 (45.94) 0.718

Ambulatory 3.61(8.48) 3.19 (8.07) 4.65(9.47) 0.429
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...continuation table 4.

Intervention Total Budesonide-formoterol Fluticasone-vilanterol p
(n=103) (n=73) (n=30)
Emergency visit 16.13 (67.78) 18.15 (75.88) 11.23 (42.76) 0.64
Hospitalization 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) NaN
Laboratory studies 98.98 (18.80) 99.53 (19.25) 97.64 (17.88) 0.645
Spirometry 93.19 (4.16) 93.23 (4.25) 93.11 (4.01) 0.903
FeNO 5.79 (18.81) 6.31(19.51) 4.53(17.23) 0.665
Pharmacologic treatment 532.76 518.87 (285.07) 566.57 (150.59) 0.388
(253.54)
ICS-LABA 407.18 (94.35) 383.83 (87.85) 464.00 (86.23) <0.001
Antileukotrienes 91.05 (90.73) 91.39 (94.93) 90.21 (81.12) 0.953
Theophylline 2.55(9.27) 2.47 (9.51) 2.73 (8.82) 0.896
Acetylcysteine 0.24 (2.47) 0.34(2.93) 0.00 (0.00) 0.524
Systemic steroids 0.36 (2.76) 0.51(3.27) 0.00 (0.00) 0.398
Biologics 17.63 (178.89) 24.87 (212.49) 0.00 (0.00) 0.524
LAMA 13.76 (42.46) 15.46 (46.33) 9.62 (31.44) 0.529
Total 743.23 (279.31) 733.36 (318.72) 767.24 (146.08) 0.578

USD, which, considering the willingness to pay threshold ba-
sed on one GDP per capita ($10,902.98 USD in 2022) the B/F
combination represents a very cost-effective option. Table 5

Sensibility analysis for proportions of patient with exacer-
bation showed that a decreased effectiveness (5%) and
cost (10%) values for B/F showed big impact in the ICER
results, as well as an increase of 5% and 10% effectiveness
and cost values for F/V. For the number of exacerbations, a
10% increased B/F effectiveness value and 10% decreased
effectiveness value for F/V had the biggest impact on ICER
(Figure 2). Probabilistic analysis resulted in a uniform dis-
tribution around the origin, with ICERs being very cost-effec-
tive in about 24% and 25% of the cases for the proportion
of patients with no exacerbation and the mean number of
exacerbations, respectively. Figure 3

DISCUSSION

Asthma is a widespread chronic airway disease with a va-
riable evolution, where exacerbation prevention is one of the
main goals of long-term treatment established in different
guidelines.

Exacerbation episodes are characterized by a worsening of
symptoms and the associated breathing difficulties result in
a burden that affects quality of life and signify an increase
in medical resources’ expenditure, affecting both the patient
and the health system, where studies have estimated that
expenditure in patients who present exacerbation episodes
doubles the necessary resources in patients without exa-
cerbations.’0"2
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Table 5. Incremental Cost-Effectiveness analysis evaluating effectiveness as the reduction in patient proportion that present exacer-

bation episodes (USD costs)

Effectiveness
assessment

Treatment

Cost

Incremental

Incremental
effectiveness

Effectiveness
cost

RCEI

Patients with
exacerbations

Number of
exacerbations

Budesonide
formoterol

Fluticasone
vilanterol

Budesonide
formoterol

Fluticasone
vilanterol

$733.36

$767.24

$733.36

$767.24

$33.89

$33.89

0.18

0.23

0.06

0.25

0.27 0.02

$613.31

$1,686.61

B/F +5% efectiveness

-$2,393.90

B/F £10% cost

B/F +5% cost

F/V 5% efectiveness

F/V £10% efectiveness

F/V £5% cost

F/V +10% cost

B/F £10% efectiveness

-$351.71

$714.00

-$2,003.00

-$1,307.64

-$2,001.96

Increased parameter value

$50.35

-$362.09 [
-$256.87 [l

$1,582.32

J ss101

s

-$246.55

M Decreased parameter value

a) Proportion of patients with no exacerbations

-
B0 55 33674

,013.81

F/V +5% efectiveness

B/F +5% cost

B/F +5% efectiveness

B/F +10% efectiveness

F/V 5% cost

F/V £10% cost

F/V £10% efectiveness

ICER Tornado Diagram

_$1
-$5,014.26

$1,963.51

$138.45

-$3,511.63 [N
-$1,045.23 [

-$4,365.35

-$3,596.01

+$5,505.40

Increased parameter value

b) Mean number of exacerbations

$7,421.10

-$757.26 [l
J $222.78
I $2,132.17
N $5,153.54

-$724.72

M Decreased parameter value

Figure 2. Univariate deterministic sensibility analysis; a) proportion of patients with no exacerbation and b) mean number of exacer-

bations.
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Figure 3. Cost-effectiveness plane: a) proportion of patients with no exacerbation and b) mean number of exacerbations.

There are currently different ICS-LABA combinations avai-
lable for asthma management with different property pro-
files, but the combination treatment strategies were found
to be the most effective intervention for the prevention of
asthma exacerbations in a systematic review and network
meta-analysis.™

The two combinations here studied have had their clinical
efficacy compared in different studies, including a mixed
treatment comparison where both treatments were compa-
rable in terms of lung function and quality of life, but exa-
cerbation results were inconclusive.™

Another comparison of early effects of budesonide/
formoterol maintenance and reliever therapy with fluti-
casone furoate/vilanterol for asthma patients requiring
step-up from inhaled corticosteroid monotherapy found
that both groups showed improvement in airway inflam-
mation, pulmonary function and symptoms from baseline
to 2 weeks. From 2 to 4 weeks, the budesonide/formoterol
group exhibited continuous improvement in most measu-
red parameters, while the fluticasone/vilanterol patients
reached a plateau in their improvement. Additionally, the

budesonide formoterol patients showed significant FeNO
improvement as well as in |0S parameters (resonance fre-
quency and integrated area of low frequency reactance)
and in the Asthma Control Questionnaire score versus the
FF/VI group by week 4.

On the subject of cost-effectiveness, there are no similar
comparisons between these two treatments, but an analysis
of budesonide/formoterol against fluticasone monothera-
py in moderate-persistent asthma with data from Germany,
Greece, Israel, The Netherlands, Portugal, and South Africa
found that the single inhaler combination of budesonide/
formoterol was both most effective than fluticasone alone,
and cost-neutral, with a possibility of it being cost-effective
in some countries.'

Other economic analysis has found the combination of bu-
desonide/formoterol in separate inhales as cost-effective
when compared with budesonide monotherapy and the sin-
gle inhaler combination was also found to be cost-saving
against the same regimen in separate inhalers.®'®

Our findings show that the combination treatment of bu-
desonide and formoterol was a very cost-effective option
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when compared with the combination of fluticasone with
vilanterol in adult female patients with asthma over a 1-year
time horizon from a Mexican public health perspective. Pro-
babilistic sensibility analysis showed this happened in 25%
of the simulated cases.

Amongst the limitations of the present study, we must men-
tion the retrospective nature of our analysis, the heteroge-
neity of the assigned treatments during visits that made it
necessary to apply strict criteria to homogenize our study
sample, which may have resulted in similar probabilities of
presenting an exacerbation for both groups. The database
did not include patients with hospitalizations, which may
prove an underestimation of the resources utilized.

Another point we must bring forward is that the present
analysis did not include indirect costs into consideration,
precluding us from estimating the economic impact of the-
se costs, or adopting a social perspective as required by the
guidelines for economic evaluation provided by Mexico’s
General Health Council.

Still, the present study results provide helpful information
on the decision process for asthma management, where the
cost-effectiveness of a combination within a strategy that
has been found the most effective in exacerbation manage-
ment, might be decisive element during treatment selection
from a public health perspective.

Highlights

+ Asthma is a widespread chronic airway disease with a
variable evolution where exacerbations represent an im-
portant burden that affects quality of life and increases
medical resources’ expenditure, placing exacerbation
prevention as one of the main goals of long-term treat-
ment where ICS-LABA combinations are very effective
interventions.

+ The ICER by effectiveness unit for budesonide/
formoterol was very cost-effective in comparison with
fluticasone/vilanterol. The 5.5% difference of patients
that presented exacerbation during the follow-up pe-
riod represents a decrease in the burden of the disea-
se. Likewise, there was a reduction in the number of
exacerbations per patient, which was not statistically
significant but may represent a source for cost saving
by reducing emergency visits and hospitalizations.

«  Our study results provide helpful information on the
decision process for asthma management where the
cost-effectiveness of a combination within a strategy
that has been found the most effective in exacerbation
management, might be decisive element during treat-
ment selection from a public health perspective.

CONCLUSIONS

The ICER by effectiveness unit for B/F is very cost-effective
in comparison with F/V. The clinical difference lies in the
percentage of patients that presented with exacerbation
episodes during the follow/up period of one year of 5.5%,
which represents a decrease in the burden of the disease.
Likewise, there was a reduction in the average number of
exacerbations per patient. Both outcomes were not statis-
tically significant in the present analysis, but may represent

Cano-Salas MC, et al. Budesonide-formoterol in asthma patients

a substantial source of cost saving by a reduction in emer-
gency ward admissions or hospitalizations.
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