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Chronic obstructive pulmonary disease (COPD) and chronic
bronchitis are highly prevalent diseases. Studies designed to
analyze the economic impact of these diseases in Latin
American countries have not previously been published. In
the present study we analyzed the direct health care costs of
treating patients with exacerbations of chronic bronchitis
and COPD in Argentina, Brazil, Colombia, Ecuador, Mexico,
Peru, and Venezuela, applying the real cost of drugs and
medical acts in those 7 countries to the pattern of treatment
and outcomes obtained from a study carried out in primary
care settings in Spain. The mean direct health care cost ranged
from US $98 in Colombia to $329 in Argentina. Most of the
cost was related to failure of therapy, which accounted for
52% of the total cost of exacerbation, with the lowest rate in
Colombia at 28.6% and the highest in Ecuador at 59.3%
The cost of antibiotic therapy represented 19% of the total
cost; the rest was owing to other drugs or medical visits.

Exacerbations generate significant costs for health care
systems. There are considerable variations related mainly
to differences between systems. Antibiotic therapy repre-
sents a small part of the overall cost. The use of more effec-
tive antibiotics, if they can reduce failure rates, may be a
cost-effective strategy.

Key words: Chronic bronchitis. Chronic obstructive pulmonary
disease (COPD). Exacerbations. Antibiotics. Costs.
Pharmacoeconomics.

Estudio farmacoeconémico del tratamiento
antibidtico de las agudizaciones de la bronquitis
crénica y la EPOC en Latinoamérica

La bronquitis crénica y la enfermedad pulmonar obs-
tructiva cronica (EPOC) son enfermedades de elevada pre-
valencia. Los estudios destinados a conocer el impacto eco-
némico de estas enfermedades en paises de Latinoamérica
son inexistentes. En el presente trabajo se analizan los cos-
tes sanitarios directos originados por la atencién a los pa-
cientes con agudizaciones de la bronquitis crénica y la
EPOC, mediante las estimaciones de tratamiento y evolu-
cién obtenidas a partir de un estudio realizado en el ambito
de la atencion primaria en Espaiia, y aplicando los costes
reales de los farmacos y las actuaciones sanitarias de los si-
guientes paises: Argentina, Brasil, Colombia, Ecuador,
Meéxico, Perd y Venezuela.

El coste sanitario directo medio oscilé desde los 98 déla-
res americanos en Colombia hasta los 329 de Argentina. La
parte mas importante del coste correspondio al fracaso te-
rapéutico, que en conjunto supuso el 52% del coste de la
agudizacién, con un minimo del 28,6 % para Colombia y un
maximo del 59,3% para Ecuador. El coste del tratamiento
antibiético represent6 globalmente el 19% del coste total; el
resto se debio a los otros farmacos y a la visita médica.

Las agudizaciones originan un coste importante para los
sistemas de salud. Existen importantes variaciones debidas so-
bre todo a diferencias en los sistemas sanitarios. El tratamien-
to antibidtico constituye una pequefia parte del coste global.
La utilizacion de antibiéticos mas eficaces puede ser una es-
trategia coste-efectiva si logran reducir la tasa de fracasos.

Palabras clave: Brongquitis crénica. Enfermedad pulmonar obs-
tructiva cronica (EPOC). Agudizaciones. Antibidticos. Costes.
Farmacoeconomia.
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Introduction

Chronic respiratory disease, especially chronic
bronchitis and chronic obstructive pulmonary disease
(COPD), is one of the most common causes of demand
for primary health care. Recent studies in Spain
estimate that 8% to 10% of the population over 40 years
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of age may have COPD'? and that the percentage may
be as high as 20% for men over 65 years of age.? A
Brazilian population study revealed a prevalence of
chronic bronchitis of 12.7% of those over 40 years of
age.’ Epidemiological studies have not been published
for many Latin American countries, but mortality
statistics show COPD to be one of the most common
causes of death, surpassed only by cardiovascular
diseases and cancer.*

Respiratory symptoms may increase suddenly in both
chronic bronchitis and COPD, producing the crises we
know as exacerbations, the majority of which stem from
infection.” Key to treating infectious exacerbations of
chronic bronchitis and COPD is the administration of
antibiotics with adequate ranges of action, easy dosing
regimens, and reasonable cost. Furthermore, evaluation of
the results of different antibiotics used in treating
exacerbations is necessary in order to establish the most
cost-effective options. The dilemma in recent years of
ever-increasing health care costs paralleled by necessarily
limited resources calls for economic evaluation of
pharmacological treatments.® Such an evaluation applied
to chronic bronchitis and COPD is pivotal for social and
health care management as, according to a recent study,
COPD patients suffer a mean of 2 exacerbations per year,
90% of which are treated with antibiotics and 10% of
which require hospital admission.’

In a context such as the Latin American one,
pharmacoeconomics acquires special relevance due to
the difficult economic situation in some countries.
Identification of the factors determining health care
costs is prerequisite to establishing strategies for more
efficient use of resources.® The present study estimates
the direct health care costs derived from treating
exacerbations of chronic bronchitis and COPD in
various Latin American countries using economic data
obtained in each country and the results of a recent
Spanish pharmacoeconomic study.’

Method

The present pharmacoeconomic study uses data from an
analysis of the direct health care costs of treating patients with
chronic bronchitis or exacerbated COPD. Based on these data,
estimates of costs were calculated for various countries in
Latin America—Argentina, Brazil, Columbia, Ecuador,
Mexico, Peru, and Venezuela—factoring in the real costs of
pharmaceuticals and health care expenses in each country.

For our analysis we started with a Spanish study on the use
of health care resources in primary treatment of exacerbations
of chronic bronchitis and COPD in Spain.’ The study
included a description of the treatments used, the percentage
of therapeutic failure, and the percentages of subsequent
medical visits, hospital emergency room treatment, and
hospitalizations involved in treating patients with
exacerbations (Table 1). Each pharmaceutical was given a
weight derived from the percentage of its use in treating the
exacerbations; similarly, subsequent health care acts were
weighted according to their frequency. Due to the absence of
studies on the use of resources for treating exacerbations of
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chronic bronchitis and COPD in Latin America, we applied
the same weights (Table 1) for calculating the costs in the
Latin American countries studied. That is, the global rate of
failure in Latin America would be considered as 21%;
emergency room visits, 6.7%; and hospitalizations, 3.4%.%1°
These assumed rates may differ considerably from certain
local health care rates; however, applied to each country, they
allow for a comparison of exacerbation costs and therapeutic
failure derived from the costs of the various national health
care resources without the interference of factors such as
patient characteristics or disease management.

Pharmacoeconomic Analysis

The costs used in calculating the global rates were the so-
called direct costs—those related to the consumption of health
care system resources—in order to ascertain variations in the
consumption of system resources. Not included, for example,
were costs incurred by patients for transportation to health
care centers or the loss of time involved. In other words, the
consumption of resources evaluated was the cost of treating
the exacerbation and the cost of failure of this treatment; the
latter cost was limited to the following 3 factors: subsequent
ambulatory visit, emergency room Visit, or hospital stay.

The diagram (Figure 1) was the same as that used in recent
studies on health care costs of treating exacerbation of
chronic bronchitis and COPD.’

The costs included in our analysis were the following: a)
the costs of each treatment option included in point 1 of
Figure 1; b) the cost of the ambulatory visit; c¢) the cost of the
emergency room Visit, and d) the cost of the hospital stay.

To calculate the costs of the ambulatory visits, emergency
room visits, and hospital stays, we used the official costs
provided by health care authorities or obtained from public
referral health care centers. In the case of emergency room
visits we included the cost of a single chest x-ray and a
hemogram. When there was a lack of information on the
mean length of hospital stay per exacerbation of COPD in the
various countries, we calculated for 8 days, in accordance
with published studies.!"'? The cost of pharmacological
treatment was obtained from the official registered prices of
the active ingredients of pharmaceuticals available in each
country.

TABLE 1
Weights Assigned to Each of the Variables Included in the
Present Pharmacoeconomic Analysis*

Resource Weight (%)
Pharmaceuticals
Short course inhaled S-agonists 74.6
Long course inhaled S-agonists 45
Oral B-agonists 9.4
Ipratropium bromide 35
Theophyllines 46.5
Inhaled corticosteroids 52.8
Oral corticosteroids 25
Antibiotics 99
Oxygen therapy 11.3
Visits
Ambulatory, subsequent visit 14.3
Emergency room 6.7
Hospitalization 34

*From Miravitlles et al.>!°
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The equation for obtaining the final cost-per-patient result
was the following:

[(v/p) ¢,] + [(e,/p) C,] + [8(h/p) ¢, ] = cost per patient

where v is the number of ambulatory visits; p, the number
of patients; c,, the unit cost of an ambulatory visit; e,, the
number of emergency room visits; c,,, the unit cost of an
emergency room Vvisit; s, the number of hospitalizations; and
¢,,» the cost per day of a hospital stay on the pneumology
ward (8 days).

The cost of therapeutic failure was calculated as follows:

[(v/f) e, ]+ [(e,/f) .l + [B(B/E) ¢, ] = cost per failure

where v is the number of ambulatory visits; f,, the number
of failures; c¢,, the unit cost of an ambulatory visit; e,, the
number of emergency room visits; c,,, the unit cost of an
emergency room Visit; s, the number of hospitalizations; and
¢,,» the cost per day of a hospital stay on the pneumology
ward (8 days).

The costs corresponded to the year 2001. To facilitate
comparison we have expressed all the costs in US dollars at
mid-2002 exchange rates.

To calculate the percentage of the various factors making up
the direct costs of treatment of exacerbation, we took the sum
of each country’s costs and calculated the percent of the total
for each determining factor: medical service, antibiotics, other
pharmaceuticals, and failure, which included a subsequent
ambulatory visit, emergency room visit, or hospitalization.

Results

The countries for which we obtained data were
Argentina, Brazil, Colombia, Ecuador, Mexico, Peru,
and Venezuela. The costs of health care resources for
each country are shown in Table 2. The marked
variation in these costs was due to variations in health
care systems, prices, level of economic development,
and oscillating exchange rates between the home
currency and the US dollar. The country with the
highest cost per ambulatory visit was Peru ($124); the
highest for an emergency room visit was Venezuela
($310.48); and the highest for hospitalization was
Argentina ($3120). The cost of Spanish ambulatory
service was slightly less due to the type of health care
system, which significantly brings down the cost of
such treatment.

Pharmacoeconomic Evaluation

To analyze resource consumption we calculated the
cost of therapeutic failure for treating exacerbation during
the initial 30 days of follow up. This cost was limited to 3
types of medical care: subsequent ambulatory visit,
emergency room visit, and hospitalization. Consumption
of resources in US dollars is shown in Table 3. The cost of
therapeutic failure ranged from Columbia’s $28, which
represented 28.6% of the total cost of exacerbation, to
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Figure 1. Plan of action for treating exacerbations. 1. Initiating treatment
of the exacerbated patient. 2. During the 30 days following initiation no
failure is produced; therefore, no presentation at ambulatory or hospital
center is observed. 3. A failure is produced, implying that health care
resources will be requested. 4. One option is ambulatory service. 5.
Another option is hospital emergency room treatment. 6. Ambulatory
service resolves the problem without hospitalization. 7. Ambulatory
service leads to hospitalization. 8. Emergency room treatment resolves
the problem without hospitalization. 9. Emergency room treatment leads
to hospitalization.

O
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Venezuela’s $136, which represented 48% of the total
cost of exacerbation. However, the highest cost
percentage attributable to therapeutic failure was
Ecuador’s (59.3%). In comparison, it is noteworthy that
therapeutic failure represented 62.8% of the total cost of
exacerbation in Spain, due to a disproportionately high

TABLE 2
Cost in US Dollars of the Three Types of Medical Care
in the Countries Studied*

Country Ambulatory Visit | Emergency Room Visit | Hospitalization
Argentina 40 97.6 3120
Brazil 25 65.5 2761.1
Colombia 17.1 52.7 641.3
Ecuador 30 82 2800
Mexico 32 240 2595
Peru 124 225 1688
Venezuela 70.1 310.5 3086
Spain* 7.50 103.6 2652.6

The cost of an emergency room visit includes a single chest x-ray and hemogram.
The cost of hospitalization was calculated for a mean stay of 8 days on the pneu-
mology ward.

*From Miravitlles et al.”

TABLE 3
Estimated Direct Health Care Cost in US Dollars for
Treatment of Exacerbations and Therapeutic Failure

Country Co_st Cost Percent
of Failure of Exacerbations Failure*
Argentina 118 329 35.8
Brazil 102 211 48.3
Colombia 28 98 28.6
Ecuador 105 177 59.3
Mexico 109 215 50.7
Peru 90 302 29.8
Venezuela 136 283 48.0
Spain** 100 159 62.8

*Percentage of total cost attributed to therapeutic failure.
**from Miravitlles et al.’
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Figure 2. Distribution of the direct health care costs of treating patients
with exacerbations.

cost of hospital treatment in comparison to a low cost of
ambulatory treatment in Spain, the difference being far
greater than that seen in any of the Latin American
countries studied.’

A breakdown of the costs for the Latin American
countries shows that therapeutic failure accounts for the
greatest part of the total cost, 51.9%; antibiotic
treatment accounts for 19.7%; other pharmaceuticals
administered, 16.3%; and the initial medical visit,
11.9% (Figure 2).

Discussion

The present study is the first pharmacoeconomic
analysis of COPD exacerbations in several Latin
American countries. Cost analyses to orient strategies
for optimizing the use of resources in Latin America
are scant or nonexistent® despite the increase in health
care expenses, especially in those countries with
weakened economies. In the present study the
inclusion of data on various Latin American countries
permits a comparative examination that may be useful
for detecting inefficiencies in the systems.

The first observation that emerges from our study is
the unequal economic burden that medical acts generate
in the various countries. Outstanding is Columbia’s low
mean cost per hospitalization due to therapeutic
failure—only 28.6% of the total cost of exacerbations.
Argentina, on the other hand, has a high mean cost for
such hospitalizations. These differences may stem from
multiple factors, such as variations in hospital use of
technology, pharmaceuticals acquisition policies,
salaries of medical personnel, and national economic
circumstances, such as inflation rates and exchange rates
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with respect to the US dollar. Various combinations of
these factors or other unidentified ones may explain the
differences found between countries. It should be
pointed out that we used the mean price in each country
and that variations may be considerable depending on
the type of centre (public or private); therefore, these
results do not necessarily reflect a specific center but are
rather to be viewed as an approximation of the group of
medical centers within a given country.

Evaluation of the direct cost for treating patients with
exacerbated COPD reveals that the greatest expenditure
derives from the treatment of patients for whom
ambulatory treatment has failed. This observation was
also documented in a previous Spanish study.’ Until
recently few authors have looked at therapeutic failure
in COPD exacerbations, although research from the
early 1990s in the United Kingdom showed that up to
25% of the patients studied returned to their general
practitioner within 1 month for subsequent consultation
due to unsatisfactory clinical improvement and that most
were prescribed a repeat course of antibiotics.!? Other
studies have demonstrated that the failure rate for
ambulatory treatment of COPD exacerbations varies
between 15% and 25%.'* A Spanish study observed that
increasingly impaired respiratory function, advanced
age, and concomitant heart disease were the independent
factors that were significantly associated with
therapeutic failure.'? Furthermore, risk of
hospitalization, the greatest cause of health care
expenditure, has been related to a high number of
previous  exacerbations,  increasingly  impaired
respiratory function, nonutilization of home oxygen
therapy when prescribed, and heart disease.'>'® These
factors, however, explain only a small proportion of the
risk of hospitalization; the greatest proportion is
probably due to infection.'

Antibiotic treatment represents 19.7% of the cost of
treating exacerbations. Although that percentage may
seem high, we can keep it in proper perspective if we
remember that therapeutic failure constitutes 51.9% of
the cost of treating exacerbations. The marked
difference indicates that there is plenty of opportunity
for designing cost-effective strategies. If the rate of
failure can be reduced, the total cost of exacerbations
will decrease significantly as failure is the greatest
determinant in the total cost. Reduction can be achieved
using antibiotics with a higher acquisition price if they
are shown to be more effective. This strategy has been
tried in studies of the cost-effectiveness of exacerbation
treatments, such as the one done in Canada with
ciprofloxacin compared with other antibiotics.!” This
study revealed that in a subgroup of severe patients
with multiple risk factors, ciprofloxacin was a cost-
effective alternative, probably due to the different
spectrum of germs causing the exacerbations in these
more severely ill patients.!® Therefore, the optimal
choice of antibiotic, despite the occasionally reported
greater initial cost, can save resources thanks to greater
effectiveness and, consequently, fewer failures, which
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are more costly than the pharmaceutical itself.

These data are already taken into account in various
guidelines—such as that of the Latin American Thoracic
Society (ALAT)—for the treatment of infectious
exacerbations of COPD. The ALAT guidelines indicate

the advantages of new antibiotics such as
fluoroquinolones  (moxifloxacin, gatifloxacin, and
levofloxacin) over traditionally used antibiotics

(tetracycline, co-trimoxazole, amoxicillin, erythromycin,
clarithromycin).* The advantages are a greater
eradication capacity—especially against Haemophilus
influenzae,"* more rapid bactericidal activity,?**' and
an adequate range of antibacterial activity.”> However,
most clinical trials of antibiotics for treating
exacerbations of chronic bronchitis and COPD are
undertaken in order to register the product and obtain
authorization from health care authorities. Such studies
are therefore limited to demonstrating equivalence to
traditionally used antibiotics.?> This means that there is
still little evidence of the superiority of new antibiotics,
although studies have been published indicating that
new fluoroquinolones are better than traditionally used
antibiotics in the treatment of respiratory infections.? %
We can expect that future studies on COPD will focus
on emphasizing the superiority of some antibiotics over
others, and pharmacoeconomics is a sensitive method
for detecting real benefits derived from a better, faster-
acting  antibacterial  agent.®?¢  Cost-effectiveness
strategies should lead to a reduction of the economic
burden of COPD, which has been calculated at a mean
annual cost of $1876 per patient, of which 43.8% is
derived from hospital care.”
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