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Abstract

There is little information about direct costs of acute asthma hospitalization in our country. This study was conducted for the purpose 
of determining such costs in a public hospital of the city of Buenos Aires. 
Clinical records of adult patients with acute asthma admitted to the Hospital General de Agudos Dr. J. M. Ramos Mejía of the city of 
Buenos Aires during 2016 were reviewed. The study determined direct costs from the funder’s perspective, according to the resource 
allocation of the Government of the City of Buenos Aires for hospitalizations as of January 2018. The cost was informed in American 
dollars given the variation of the peso/dollar relationship, taking into account the exchange parity of January 2018. 
25 hospital admissions of 20 patients were reviewed ; age 49 years old (median, 25-75% IQR, 36.5-62 years); 56% female; smokers 
(20% ex-smokers and 30% current smokers). Ten patients (50%) had had severe exacerbations the previous year. Only 10% of the 
patients adhered to previous preventive treatment, including the use of β2 agonists the previous month, 2.55 aerosols per patient 
(25-75% IQR, 2-3). The length of hospital stay was 7 days (median, 25-75% IQR, 4-10) in patient rooms and 14 days in the Intensive 
Care Unit. The total direct cost was 1,853 dollars per each hospitalization (median, 25-75% IQR, 1,393-2,654) in patient rooms and 
6,361 dollars for the Intensive Care Unit. 
This is the first study in the country to deal with the direct costs of acute asthma hospitalization in a public hospital of Buenos Aires. 
Taking into consideration the low adherence rate to preventive treatment, we understand that a health system based on asthma manage-
ment programs reduces and saves costs that could be used in many different ways within public health.
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Introduction

Asthma is the most frequent obstructive pulmonary disease; it affects from children to older adults, 
and is characterized by the inflammation of the respiratory airways and variable obstruction of the 
airflow1. Given its epidemiological behavior and associated problems, international experts yearly update 
the known diagnostic and therapeutic guidelines such as the Global Initiative for Asthma (GINA)1. 
Estimations of the number of people who suffer from asthma throughout the world vary from 235 to 
300 million, and the last information indicates that its prevalence increases both in children and in 
adults1. If the current tendency prevails, in 2025 there will be 100 million asthmatics1. In our country, 
asthma prevalence in adults ages 20 to 44 in 2015 was 9.53%2, according to a phone survey carried out 
by the Instituto Nacional de Enfermedades Respiratorias “E. Coni” and the Argentinian Ministry of 
Health, using the European Communities Respiratory Health Survey. According to the international 
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standardized ISAAC questionnaire (International Study of Asthma and Allergies in Childhood), preva-
lence of asthma in adolescents ages 13-14 in Argentina is 9.3%3. There are approximately 239,000 
asthma-related deaths every year (0.4% of all disease-related deaths), though there is a considerable 
regional variation regarding mortality rates4. Mortality around the world is still unconscionably high, 
as well as hospitalization for asthma. Asthma affects millions of patients in Latin America, and in 
most patients (more than 90%) the disease is not controlled, meaning that symptoms and quality of 
life become worse and there are more unscheduled medical consultations at the emergency services5-7. 
Asthma is probably the respiratory disease that has been researched the most in economic terms, and 
is a critical public health problem, since deaths can be prevented with the adequate treatment (in 
general they are young patients), and emergency hospital admissions and consultations prove that it 
is not adequately managed. This lack of control of the disease and the subsequent use of healthcare 
resources for unscheduled consultations at home care services, emergency services, hospitalizations 
and use of rescue drugs increase the cost of the disease, both from the perspective of the patient and 
also of health system funders. In different health systems with various structures, it became necessary 
to conduct studies to determine the direct and indirect costs (days lost from work and school, decline 
in life expectancy) of the poor control of the disease. Differences among countries and health systems 
make it difficult to compare costs; however, there are several studies that have tried to determine 
such comparison. Existent pharmacoeconomic studies tend to analyze only partial aspects8. The cost 
of assistance and treatment in industrialized countries are estimated between 1 and 2% of the total 
health-related costs8. The estimated figures of annual costs (direct and indirect) are 19,300 million € in 
Europe and 56,000 million in USA8. Current guidelines for the management of asthma, both national 
and international, take into account the economic impact as an aspect to be considered when making 
decisions related to the approach of this disease1,9. There isn’t any information in Argentina about the 
direct cost of acute asthma hospitalization in any of the different health systems of our country.

The purpose of this study is to determine the direct costs of patients hospitalized for acute asthma 
in a public hospital in the City of Buenos Aires (CABA) in year 2016 from the funder’s perspective.

Materials and Methods

We reviewed the clinical records of patients with acute asthma who were hospitalized in all the areas of 
the Hospital General de Agudos Dr. J. M. Ramos Mejía of the City of Buenos Aires (CABA) from Janu-
ary 1, 2016 to December 31, 20161. We included adults older than 18 years and excluded the clinical 
records of patients whose asthma diagnosis did not justify the main need for hospitalization.

We calculated the direct costs from the funder’s perspective, taking into account the costs of drugs 
and the resource allocation for clinical and Intensive Care Unit (ICU) hospitalization of the Govern-
ment of the City of Buenos Aires (GCBA) as of January 2018, with a peso/dollar rate of 19. Due to the 
variation of the peso/dollar parity in the last 18 months, in this original text we will inform results in 
dollars. The resource allocation of the Government of the City of Buenos Aires for Public Hospitals 
as of January 2018 was: 191.35 dollars (3,635 pesos) for hospitalization in patient rooms per patient 
per day, and 418.47 dollars (7,951 pesos) for hospitalization in emergency rooms or in the Intensive 
Care Unit per patient and per day10. A number and type of service was already established within each 
module (blood chemistry, imaging, electrocardiogram, spirometry, mechanical respiratory assistance, 
oxygen, disposable supplies, drugs, etc., as well as shares that depend on salaries, taxes and rates, ad-
ministrative expenses, equipment depreciation, feeding and laundry costs, etc.). In cases where there 
was an additional diagnostic practice or consultation, or if some treatment not included in the modules 
was used (for example, drugs), we determined the cost from the funder’s perspective after a private 
consultation to drugstores and providers, and the value was then added to the hospitalization cost. 

We used descriptive statistics. For quantitative variables, we used the median as central measure-
ment and the 25%-75% interquartile range (25-75% IQR) as dispersion measurement. For qualitative 
variables we used percentage. 
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Results

During 2016 there were 27 hospitalizations of 20 patients. 25 hospitalizations were analyzed (twenty 
patients) for having complete clinical records. 

The age was 49 years (median, 25-75% IQR, 36.5-62 years). 56% of patients were female. With regard 
to smoking history, 10 patients (50%) had been smokers (20% ex-smokers and 30% current smokers), 
with a smoking load of 24 packages per year (median, 25-75% IQR, 12-45). In terms of comorbidities, 
five patients had history of tuberculosis, four overweight and bronchiectases, three with addictions and 
other three coexistence with COPD (chronic obstructive pulmonary disease).

Regarding the history of asthma, 10 patients (50%) had had severe exacerbations the previous year, 
and none had been ventilated or suffered a fatal episode of asthma. Only 10% of the patients adhered 
to previous preventive treatment, including the use of β2 agonists the previous month, 2.55 aerosols 
per patient (25-75% IQR, 2-3). 

The function assessed by spirometry was forced expiratory volume in the first second of predicted 
30% (median, 25-75% IQR, 24-49.5). There were no deaths. 

For the analysis of direct costs of 25 hospitalizations: one patient had three hospitalizations and two 
patients had two hospitalizations each, thus 28% of hospitalizations occurred in 15% of patients. The length 
of hospital stay was: 1 day in emergency rooms (median, 25-75% IQR, 1-1.25), 7 days in patient rooms 
(median, 25-75% IQR, 4-10) and 14 days in the Intensive Care Unit (only one patient who was ventilated).

Direct Cost Analysis
With regard to the direct cost structure, 76.4% of services, consultations and treatments had been con-
sidered within the clinical module of the GCBA. However, 55.4% of the remaining costs were related 
to drugs and 44.6% to diagnostic practices not included in the module (Figure 1). But, if we consider 
the one hospitalization in the Intensive Care Unit, 92% of the costs were included in the corresponding 
modules (the rest was related to drugs) (Figure 2).

GCBA module: module of the Government of the City of Buenos Aires
Figure 1. Structure of asthma direct costs
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The total direct cost of each hospitalization was 1,853 dollars per patient (median, 25-75% IQR, 
1,393-2,654) in the general ward. The cost for the one patient hospitalized in the Intensive Care Unit 
who was ventilated was 6,361 dollars (3.43 times higher than the cost of patient rooms). The annual 
total direct cost of hospitalization for severe asthma for all patients was 62,680 dollars. 

Discussion 

We have determined the direct cost of hospitalization for acute asthma in a public hospital in CABA 
with a methodology of primary data gathering from clinical records, which is a strength, but also 
supplementing this with the resource allocation modules of the GCBA. Our sample of hospitalized 
asthmatic patients is characterized by a slight predominance of middle-aged females with an extensive 
smoking history and comorbidities, previous severe exacerbations, bad adherence to treatment, little 
use of preventive medication and severe degree of airflow obstruction, showing inadequate control of 
asthma. A small number of patients justifies almost one third of hospitalizations. The direct cost for 
each hospitalization was 1,852 dollars per patient in the general ward and three times higher in the 
Intensive care Unit.

Both international guidelines and the guidelines of the Ministry of Health of our country include 
recommendations for the effective management of asthma, where anti-inflammatory preventive 
therapy with inhaled corticosteroids and beta 2 agonists with prolonged duration of action are the 
cornerstone1,9. However, many patients remain symptomatic and with poor asthma control. In Latin 
America and Argentina, two studies have shown an extremely poor control of asthma: less than 10% 
of patients have their asthma under control5, 6. In our study, we observed that 90% of patients didn’t 
adhere to treatment and that there had been a very high degree of consumption of short-acting beta 
2 adrenergic bronchodilator during the previous month. It is well known that excessive consumption 
of salbutamol increases bronchial hyperreactivity and, consequently, the amplitude of oscillations of 
maximum peak expiratory flow.11-13. In our study, 50% of patients had had severe asthma attacks the 
previous year. The consequence is limitation to the quality of life, functional decline, increase in ex-
acerbations and higher consumption of healthcare resources (unscheduled outpatient and emergency 
consultations and hospitalizations) and above all the increase in mortality14-16. All of this entails higher 
direct and indirect costs for the health system17-18. The Spanish Guideline on the Management of Asthma 
(GEMA, for its acronym in Spanish) has determined the different elements of direct and indirect costs 
of asthma, and the forty-seven most recommended characteristics to be used when conducting a cost 
study (Table 1)19. This study meets those recommendations. We used mixed methods to determine direct 

Figure 2. Comparison of direct cost and structure between hospitalization in patient rooms and in 
the Intensive care Unit (ICU)
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costs: cost modules provided by the GCBA (top-down method) and also the review of all clinical records, 
including patient’s needs outside the government resource allocation modules (bottom-up method). 
The latter is a strength, since direct primary data have been gathered from the clinical records19. As we 
have already said, we conducted the cost study from the perspective of the funder (GCBA) in a public 
general hospital for acute illnesses, so the study conclusions could only be extrapolated to that health 
system. Cost comparison between countries, or direct extrapolation are not recommended, since the 
structure of the study varies from one country to another, with different health systems and different 
cost structures, but it may give us an idea of the magnitude of the problem and the qualitative strength 

TABLE 1. Structure of the total cost of asthma management (modified by GEMA)19

Costs of Hospitalized Acute Asthma
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of each variable20. We could estimate an average direct cost of USD 1,900 per year in Europe, taking 
into account the general cost of all the forms of severity of asthma, in comparison with USD 3,100 in 
the United States of North America20-24. Barnes et al reviewed 9 studies about the cost of asthma in 
different industrialized countries in order to find out which were the cost components associated with 
this disease8. They observed that indirect costs were higher than 40% of the total cost in most studies8. 
And in terms of direct costs, the pharmacological expenses were the highest percentage, exceeding 40%, 
followed by costs derived from visits to the emergency unit and hospital admissions (around 30%)8. 
One research about the annual cost of asthma in 462 adults with persistent asthma of 11 European 
countries between 1999 and 2002 showed that the mean annual cost per patient was € 1,583 and that 
also indirect costs predominated over direct costs on a global level25. The cost for controlled patients 
was only € 509; in partially controlled patients,€ 702, and in patients with uncontrolled asthma the 
cost was € 2,281. In controlled patients, drugs represented 87.6% of the cost, in partially controlled 
patients, 30.1% and in uncontrolled patients, 16.2% (in the cases of uncontrolled patients the indirect 
costs are higher, since days lost from work and limitations to the patient’s activities as a consequence of 
the disease represent 64% of the total cost)25. Around 70% of the total cost of the disease was determined 
by the fact that it was poorly controlled and managed. Most indirect costs and many direct costs were 
attributed to poor control of the disease, mainly the costs related to hospitalization and emergencies 
(three to four-fold increase in health costs) 25. Comorbidities, age, and severity of asthma were related 
to higher cost as well. The systematic review of economic studies of asthma published between 2004 
and 2014 in Canada, United States and the European Union, supported similar conclusions26. Eng-
land, Spain, Finland, Italy, France, and Germany have conducted the largest amount of cost studies of 
asthma21, 23, 27-32. For example, in 2013 an English study showed that patients with uncontrolled asthma 
and multiple exacerbations (almost 3% of patients) justified 7% of the total direct cost of asthma care 
(more than £750 million)15-18. In our study, 15% of patients justified almost one third of hospitaliza-
tions. Pavord et al showed, over 701 patients treated in the United Kingdom, that the greatest part 
of asthma wasn’t being controlled, and that was related to a larger proportion of unscheduled visits 
and emergencies (21 vs. 14%, P = 0.016), hospitalization (13 vs. 8%, P = 0.022), poorer quality of life 
(P < 0.001) and lower work productivity (days lost from work, 23 vs. 11%, P < 0.001) than controlled 
asthma27. Annual direct and indirect costs were almost double in patients with uncontrolled asthma, 
in comparison with controlled asthma (£6,592 vs. £3,220). The total annual cost for the society was 
estimated in £6,172 million (direct costs, £1,307 million and indirect costs, £4,865 million)27.

Spanish studies especially consider aspects such as the cost of maintenance treatment or hospital 
costs for asthma attacks29-31. In Spain, the indirect cost has been determined to almost 1,800 euros per 
trimester in patients with partially controlled asthma29, 30. Well-controlled asthmatics showed a mean 
cost per patient and per year of € 550; partially controlled asthmatics, € 746.3 and poorly-controlled 
€ 1,451.3. Well-controlled asthma reduces health costs. The Spanish multicenter study ASMACOT 
analyzed global costs during 1 year in more than 600 adult patients with different degrees of sever-
ity31. If we make a comparison with previous Spanish studies, we find that annual average costs per 
patient are similar (€ 1,726 and € 1,964), but their structure is different: drug expenses changed from 
19 to 32%, with predominance of direct costs over indirect costs (less asthma-related sick leave, less 
hospitalizations and fewer days lost from work) and compensating the increase caused by drugs29-31. 

Finland is an exemplary country for its savings in health costs generated by the use of an effective 
asthma control program between 1994 and 2004. This program has included patient and health staff 
education, standardization of asthma management and easy access to preventive medication. For cost 
calculation between 1987 and 2012, it was determined that total costs were reduced 14%, average costs 
per patient decreased 72%, saving between 120 and 145 million euros depending on the variables, in 
comparison with the decade before its implementation32. 

The United States of North America also have a lot of information about costs in asthma since the 
early 90s33. Weiss et al determined direct and indirect costs in 1990: 6,200 million dollars, with hospi-
talization cost being the highest (1,600 million dollars)33. 43% of the total cost derived from the use of 
emergencies, hospitalization and early death. Within indirect costs, the one deriving from school absence 
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is the most important. The total cost of asthma care in 2013 was almost 82,000 million dollars: 50,000 
for direct costs, 29,000 for early deaths and 3,000 for work and school absence34.  

In Latin America there aren’t many studies in this regard. Cruz et al in Brazil reported the impact 
of a program of severe asthma management: “The Programme for Control of Asthma and Allergic Rhi-
nitis (ProAR)”35. A reduction of 74% was observed in hospitalizations and associated costs35. Our study 
is the first-in-class in Argentina. The total direct cost of hospitalization for acute asthma (median of 
1,853 dollars) is similar to the European average for a 7-day stay. Just like other researches, the cost 
associated with hospitalization in the Intensive Care Unit was three times higher (3.43 times)24. In 
order to know the hospitalization costs of another obstructive chronic disease most prevalent in our 
country (COPD) for reference, our group also determined the direct cost of hospitalization for disease 
worsening (2,451 dollars) for an average stay of 14 days, also being the only information in our country 
about the cost of hospitalization for COPD exacerbation36.

Multiple factors have been associated with poor asthma control and a greater risk of hospitaliza-
tion37, 38. Some of the most important factors are: treatment is not easily accessible, lack of adherence 
to treatment, errors in inhaler use and comorbidities37-39. In our study, less than one third of patients 
had social security and only 10% adhered to treatment. The high prevalence of errors during the ad-
ministration of inhaled medication in patients with chronic obstructive diseases, such as asthma and 
COPD is well-known throughout the world, and is related to difficult-to-treat asthma7. Usmani et al 
determined that advanced age, low socioeconomic and educational level, lack of previous training in 
the correct inhalation therapy and the presence of comorbidities were the factors associated with er-
rors in the administration method, thus, associated with poor asthma control and increase in the use 
of healthcare resources37. In terms of comorbidities, it has been determined that depression, chronic 
rhinitis, gastroesophageal reflux and obesity are more frequent in patients with asthma, causing a more 
complicated management of the disease and decrease in quality of life, thus greater use of healthcare 
resources39-41. It has been shown that if those conditions are treated, better control of asthma can be 
achieved41. In our study we observed a high rate of smoking, rhinitis, gastroesophageal reflux, obesity 
and addictions, all of them associated with poor asthma control39,42.

Among the limitations of this study, we may say that data collection from the clinical records was 
retrospective. Another limitation is the fact that extrapolation of study conclusions for other healthcare 
systems of our country or other regions (external validity) is not recommendable, due to the differences 
in cost structure mentioned before. Indirect costs (which are presumably higher than direct costs, from 
what has been previously reviewed) haven’t been evaluated, and costs weren’t determined from other 
perspectives (for example, the patient or the society). Initially, costs were determined in pesos, but due 
to currency volatility and the devaluation suffered by our country in recent times, we informed results 
in dollars (taking into account the peso-dollar parity at the beginning of the study). Finally, another 
limitation to this study could be the fact that the resource allocation modules used by the GCBA didn’t 
allow separating the internal cost structure in order to know which variables were considered and to 
what extent. In the study conducted in our hospital in patients with worsened COPD, more than fifteen 
years ago, we found that within the hospital cost structure, final medical care costs were 75% of the 
total cost, 57% was related to salaries (17.55% physicians, 37.41% nurses and 1.51% administrative 
staff) and 13% to drugs, disposable materials and medical practices (drugs: 8.8% of the total amount)36. 
The remaining 25% was related to the transference of costs from other services and general services, 
with 12.48 % of personnel expenses 36. 

In conclusion, compliance with good medical practice guidelines, better education of patients, the 
correct use of the various preventive treatments and easy access to them (despite the increase in phar-
macy expenses) have a significant positive global economic impact. If asthma is well controlled, less 
healthcare resources are used and indirect costs for society decrease. Our research summarizes direct 
costs related to hospitalization for acute asthma in a public hospital of CABA. Results should not be 
extrapolated to other healthcare systems or other regions of our country. Hospitalized patients have an 
extensive history of smoking and comorbidities, and findings of poor asthma control with previous severe 
exacerbations, poor adherence to treatment and underused preventive medication. A small number of 
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patients justifies almost one third of hospitalizations. The direct cost for each hospitalization was 1,852 
dollars per patient in the general ward and more than three times higher in the Intensive care Unit. 
Probably, indirect costs are much higher. For that reason, programs for the systematized management 
of acute asthma should be arranged in order to identify poorly controlled patients and facilitate their 
access to preventive medication and treatment adherence, thus reducing hospitalizations that entail 
high costs for the healthcare system and could be avoided.
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