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ABSTRACT

Background. Respiratory syncytial virus (RSV) is the most frequent etiologic agent causing lower respiratory tract infection in children <2 
years of age. Between 0.5 and 3% of patients will require hospitalization. The aim of this study was to estimate the direct medical cost of 
treating children <2 years old with suspicion of RSV at the Instituto Mexicano del Seguro Social (IMSS). 
Methods. Direct medical costs were estimated from an institutional perspective. Medical records were reviewed from patients <2 years 
of age who attended emergency services in second-level hospitals including subjects who required hospitalization. Estimated costs were 
obtained with the microcosting technique using the institutional costs from IMSS (year 2010). Costs were reported in USD (year 2011). 
Results. When analyzing total medical costs, outpatient management yielded a cost of $230.0 ± $10.30 U.S. dollars (USD), whereas 
hospitalized patients exhibited an average cost of $8,313.20 ± $595.30 USD. The main components of outpatient management costs were 
emergency visits, specialist consultations and diagnostic testing (41.6%, 32.7% and 10.7% of the total cost, respectively). In the case of 
hospitalized patients, intensive care unit cost (89.3%) and overall hospitalization cost (6.5%) represented 95.7% of the total cost. 
Conclusions. RSV is a disease that represents a significant economic burden for health care institutions, although most patients are 
treated on an outpatient basis. 
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INTRODUCTION

Respiratory syncytial virus (RSV) is the most frequent 
etiologic agent that causes lower respiratory tract infection 
in children <2 years of age.1 It is generally a benign disea-
se; however, between 0.5 and 3% of patients will require 
hospitalization.2 Between 30% and 40% of children will 
have a lower respiratory tract infection,2-5 and it is consi-
dered to be the principal cause of bronchiolitis (60-80%) 
and pneumonia (20-40%) in infants, which represent the 
most common clinical presentations.6

There are reports of epidemiological surveillance in 
Mexico that make it possible to determine that circulation 
of respiratory viruses during winter months is similar to 
that of other countries.7 Etiologically, studies by Muraira 
et al. and Noyola et al. in patients hospitalized for lower 
respiratory infections with viral infections (30.7-47.2%) 
place RSV as the most frequent viral agent with (61.3-
85.6%).8,9 The epidemiological burden of RSV is estimated 
at 64 million cases and 160,000 deaths each year.10 In the 
U.S., direct medical costs of RSV associated with hos-
pitalizations for children between 1997 and 2000 had an 
average annual cost of $750 million U.S. dollars (USD).11 

In Canada, these costs are quantified in the amount of $18 
million USD12 where hospitalization (62%) was the most 
important component of direct medical costs followed by 
outpatient follow-up (38%).13 At the international level the-
re are striking differences in terms of direct medical costs 
in the care of patients with RSV. Costs of medical care 
corresponding to hospitalization in patients <36 months 
of age were reported for Germany as $1,832 USD ($99.20 
USD in the case of outpatient care, using an exchange rate 
of $1.64 euros to $1 USD),14 followed by those reported 
in Holland and Spain where the same hospital costs were 
$2,200 USD15 and $2,750 USD, respectively.16 Finally, the 



112 Bol Med Hosp Infant Mex

Joaquín F. Mould-Quevedo, Iris Contreras-Hernández, Silvia Martínez-Valverde, Miguel A. Villasís-Keever, Víctor M. Granados-García, 
Guillermo Salinas-Escudero, Onofre Muñoz-Hernández

highest costs were those reported in the U.S. where the 
costs per hospital admission for RSV ranged from $3,799 
USD to $9,000 USD.17,18

In Mexico there is no information regarding the costs 
involved in the care of patients with RSV; therefore, its 
impact on health institutions and society is unknown. Even 
with a high incidence of disease, the majority of RSV 
infections do not require medical care (ambulatory and/
or hospital). However, taking into consideration the high 
impact of this disease and its impact on high-risk groups 
(such as patients with heart disease who do require medical 
attention), carrying out a study that provides information 
to assist decision-makers in regard to resource allocation 
and planning within health institutions for management 
of RSV and its complications in Mexico is warranted.

In this regard, the objective of this study was to identify 
the management pattern of those patients who receive 
medical care for suspicion of RSV infection (with hospital 
and/or ambulatory management) within the public health 
system and the estimated direct medical costs associated 
with patient management.

MATERIALS AND METHODS

Given that the public health institutions cover more than 
two-thirds of the Mexican population, the analysis was 
conducted from the perspective of the public health insti-
tutions where information from Hospital General Regional 
of the Instituto Mexicano del Seguro Social (IMSS) located 
in Mexico City was used. This hospital is representative of 
a second-level care facility within the IMSS. To reference 
the importance of the IMSS, this institution covers 80.8% 
of the social security services in Mexico.19

A descriptive, cross-sectional, retrospective study was 
performed and included all patients who were seen from 
January 2006 to December 2009 in the emergency room 
and/or were hospitalized with suspicion of bronchiolitis 
or pneumonia. All patients with gastroesophageal reflux 
disease, patients with lipoidic pneumonia or with airway 
malformations were excluded.

A review of medical records was done using a survey 
that identified the principal demographic and clinical 
characteristics of the patients (gender, age, weight, height) 
as well as resources utilized for their management (dose, 
frequency, duration, quantities, etc.). This review covered 
information up to 1 year of patient follow-up from the 

initial contact in case the patient returned to the hospital 
due to a complication related to the first encounter. The 
survey used was previously validated in a pilot study by 
a group of medical experts within the hospital.

Cost analysis was carried out using a case-mix te-
chnique. In the case of services used, unit costs were 
determined, whereas for estimation of drug costs, the 
microcosting technique was used (adjusting the calcu-
lation according to the presentation and corresponding 
unit price).

Sources of information used were costs of institutional 
care (IMSS 2010)20 and unit costs for purchasing drugs by 
the IMSS during 2010.21 Due to the duration of the study, 
no discount rate in the costs is used.

Total costs were divided according to the principal cost 
components and according to whether they corresponded 
to ambulatory and/or hospital medical care. For each 
component percentage of utilization, average values of 
the monetary equivalent expressed in Mexican pesos (year 
2010) were presented as well as its standard deviation 
(SD) and/or resource utilization rates. To generate more 
robust estimates in the estimation of the SD of the costs, 
adjustment by means of the bootstrap technique was used.22 
For statistical analysis, Excel 2007 and Stata v.10 software 
were used. Results are reported in USD where an exchange 
rate of $12 Mexican pesos to $1 USD was used.23

RESULTS

A total of 74 patients who were treated during the study 
period were analyzed; 46% (n = 34) were managed as 
outpatients and 54% (n = 40) required hospitalization. 
Among the principal characteristics of the patients, fe-
males represented 52.7% of the sample. Average age of 
the patients was 10.78 (±8.2) months. Average weight 
was 8.23 (±2.5) kg and average height was 68.0 (±10.0) 
cm (Table 1). 

For patients who received outpatient treatment, the 
average length of stay was 5.89 ± 1.82 h. With regard 
to the resources used, a consistent pattern was found for 
these patients. Among these averages were included inter-
consultations (inhalation therapy and, to a lesser degree, 
cardiology) and chest x-ray; 50% had venous infusion as 
part of their treatment (Table 2). Of the hospitalized pa-
tients, 100% were admitted through the emergency room. 
In order to calculate the total resources utilized for these 
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89.3% and general hospitalization 6.5%), placement of 
central venous catheter (CVC) 2.0%, interconsultations 
0.7%, and ventilatory support and diagnostic/imaging 
studies 0.5%. The remainder of the resources used repre-
sented 0.2%.

DISCUSSION

Emergency services in the IMSS hospitals have a specified 
length of stay in the emergency room as a maximum of 3 h. 
One of the important findings in this study was that 20% of 
the patients exceeded the specified waiting times. Another 
important finding in the review of the medical records 
and which was widely discussed with the physicians was 
the existing problem of lack of rapid diagnostic tests to 
confirm the etiology of the cases treated in the emergency 
department, which leads to the following three problems: 
1)  Without a supportive diagnosis, an increased length 

of stay in the emergency department is generated in 
order to assess patient progress. 

2)  Lack of accurate diagnosis implies that, in some ca-
ses, antibacterial coverage was administered to the 
patient with this type of infection. 

3)  Increase in wait time in the emergency room gene-
rates a saturation of service and high costs for other 
patients who arrive for such services.

These three factors increase the actual cost of treatment 
of patients with RSV within the institution.

When comparing the costs obtained per episode of 
outpatient management of $230 USD in this study with 
those costs reported in Germany by Ehlken et al. ($99.20 
USD),13 we find that the cost obtained in our study is 
almost 2.3 times greater. Similarly, we found that our co-

Table 1. General characteristics of patients

Variables

Ambulatory 
management

In-hospital 
management

n = 34 n = 40
Mean SD Mean SD

Age (months) 13.44 11.64 8.52 5.28

Weight (kg) 8..68 3.04 7.85 2.04

Height (cm) 69.52 11.36 66.90 8.93

Male (%) 52.0 42.5

SD, standard deviation

Table 2. Patient utilization of resources during emergency consult

Variables Ambulatory management
             n = 34

Mean SD

Shift time in emergency service 1.79 0.20
Time of stay (h) 5.89 1.82
Emergency consults 1.00 -
Interconsults 1.70 0.29
Laboratory tests 1.94 0.19
Diagnostic studies 1.05 0.05

SD, standard deviation.

patients, it is necessary to add the resources previously 
reported for outpatient management. The resources de-
tailed here correspond to hospital management (Table 3).

Patients managed in the hospital had an average hos-
pital stay of 4.35 ± 2.6 days; 98% of patients required 
ventilatory therapy support, 90% required an additional 
consultation and a new battery of diagnostic and laboratory 
studies. Total average cost for patients who received out-
patient management was $230.0 ± $10.35 USD, whereas 
for patients admitted to the hospital the average cost was 
$8,313.2 ± $595.36 USD (Table 4).

In patients with outpatient management, a percentage 
of the total costs were for emergency room consultation 
(41.6%), interconsultation (32.7%), diagnostic/imaging 
studies (10.7%), costs for venous infusion (7.1%), labo-
ratory tests (5.9%) and, finally, medications and solutions, 
which together represent 1.9%.

In those patients requiring hospital management, the 
principal component of the total cost was represented by 
hospitalization (95.7% of the total cost, intensive care 

Table 3. Patient utilization of resources during hospitalization

Variables Hospitalization
           n = 40

Mean SD

Interconsults (inhalotherapy) 0.90 0.13
Laboratory tests 2.38 0.30
Diagnosis tests 1.40 0.67
X-rays 1.20 0.40
Days of hospitalization 4.35 0.31
Days with ventilatory assistance 
(oxygen and assisted ventilation)

4.20 0.40

SD, standard deviation.
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rresponding costs for hospital management reported in our 
study ($8,313 USD) were greater than those reported by 
Miedema et al.15 ($2,200 USD) and Diez Domingo et al.16 
($2750 USD) for various European countries; however, 
these were found to be within the range of those reported 
for the U.S. Health System by Stewart et al.17 and Pelletier, 
et al.18 of $3,800 USD-$9,000 USD. 

Information reported in this study may be valuable 
in terms of management for decision-makers because it 
identifies two main aspects: 1) to obtain costs associated 
with management of patients presenting to medical servi-
ces with RSV and 2) to identify a niche of opportunity to 
improve patient management with the use of rapid diag-
nostic tests and to improve utilization of resources within 
emergency services of the institution. Performance of these 
tests does not necessarily establish the best alternative; 
however, it provokes an opportunity for possible further 
studies including patient characteristics, cost-effectiveness 
or cost-benefit for the patient and/or institution. 

One of the limitations of this study is that the corres-
ponding information regarding patient severity was not 
included, which may provide additional information to 
explain the somewhat prolonged observation of patients.

Finally, we are aware that the use of medical records as 
a source of information to determine resource utilization 
may be a limitation due to underreporting of information 
normally associated with these types of clinical records.

Estimating the management of patients <2 years of 
age who seek public health services with suspicion of 
RSV represented an average direct medical cost of $275 
USD in the case of patients managed on an outpatient 
basis and $7,739 USD in the case of patients requiring 
hospitalization.
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