ORIGINAL
ARTICLE

Monitoring respiratory virus infection in the
metropolitan area of Belo Horizonte, Brazil, 2011-2013

doi: 10.5123/51679-49742016000200002

Cristiane Campos Monteiro’
Lorenza Nogueira Campos Dezanet?
Elisabeth Barboza Franca’

'"Universidade Federal de Minas Gerais, Grupo de Pesquisa em Epidemiologia e Avaliacdo em Saude, Belo Horizonte-MG, Brasil
2Fundacao Hospitalar do Estado de Minas Gerais, Hospital Eduardo de Menezes, Belo Horizonte-MG, Brasil

Abstract

Objective: to analyze the circulation of respiratory viruses in people living in the metropolitan area of Belo Horizonte,
Brazil, and hospitalized in Belo Horizonte from 2011 to 2013. Methods: this is a descriptive study of 5,158 patients with
Severe Acute Respiratory Syndrome; a comparison was made between the characteristics of confirmed cases and those of
discarded cases or cases without swab samples. Results: Influenza A virus accounted for half the isolated viruses, especially
subtype A(HIN1)pdm09 among patients aged 20-59 vears old, and subtype A(H3N2) in those aged 60 or over; the most
frequently identified respiratory virus among children under five years old was respiratory syncytial virus (65.6%), followed
by influenza A virus (21.2%); influenza virus circulated in all seasons of the year and its periods of greatest incidence were
interspersed with those of higher Respiratory Syncytial Virus activity. Conclusion: monitoring respiratory viruses contributes
to knowledge about periods of virus circulation and the adoption of specific control measures.
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Introduction

Acute respiratory diseases are responsible for most
part of hospitalizations in developed countries and
most of these infections are viral (80%)." According
to the World Health Organization (WHO), nearly eight
million children under the age of five died in 2008 due
to acute lower respiratory tract infections (ALRTI) .2

The influenza and parainfluenza viruses are important
etiologic agents of these infections.> Among children
under five years old, the respiratory syncytial virus
(RSV) and rhinovirus are the most commonly involved
in ALRTI cases. Not only are they associated with acute
episodes, but also with worse symptoms in patients with
chronic lung disease and young children.** Studies on
children in this age group indicate the rhinovirus as
the most frequent (30%), followed by the RSV (24 to
28%), influenza virus (10%), parainfluenza (6%) and
adenovirus (4%).57

A sentinel surveillance of respiratory
viruses is held in Brazil since the year
2000. This surveillance monitors the
strains of influenza virus that have been
circulating in the five Brazilian regions.

Respiratory diseases caused by the influenza virus
may be responsible for up to 64% of viral pneumonia in
the society and its complication reflects in a significant
number of hospitalizations in Brazil.**° WHO estimates
that about one billion people are infected by the influenza
virus every year, and in epidemic years the disease
affects approximately 15% of the population.'®'" In
2009 — year of the pandemic of influenza A(HINT)
pdm09 virus —, especially in Brazil, the mortality rate
due to influenza A was 5.8%, and the incidence was
14.5/100 thousand inhabitants.

The increase in hospitalizations and outpatient care
due to acute respiratory infections may vary depending
on the region of the country, climate and seasonality,
hence the importance of knowing and monitoring its
epidemiological profile in order to set priorities of
human and financial resources allocation." A sentinel
surveillance of respiratory viruses is held in Brazil
since the year 2000. This surveillance monitors the
strains of influenza virus that have been circulating in
the five Brazilian regions by collecting nasopharyngeal

secretions of outpatients with influenza syndrome (ILI).
According to a study on sentinel surveillance of ILI in
Brazil in the period 2000-2010, about three million
patients with acute respiratory infection were assisted
in sentinel units: 54% of those patients were under
15 years old and 1% had nasopharyngeal secretions
samples collected. "

In 2011, the Brazilian Ministry of Health began
an intensified surveillance of respiratory viruses in
patients hospitalized with severe acute respiratory
syndrome (SARS). Belo Horizonte was the first city to
apply this strategy. SARS surveillance is intended to be
global so it can monitor the incidence of respiratory
viruses in the hospitalized population and its results
can contribute to the annual vaccination strategy.
The vaccine is the main mechanism for preventing
influenza and its health complications.

The aim of this study was to analyze the circulation of
respiratory viruses in people living in the metropolitan
area of Belo Horizonte, Minas Gerais, Brazil, and
hospitalized in that city in the period 2011-2013.

Methods

This is a descriptive study of patients with severe acute
respiratory syndrome (SARS) in the metropolitan area of
Belo Horizonte (RMBH) admitted or awaiting admission
in hospitals or urgency/emergency public and private
care units of Belo Horizonte, at the time of notification
on the epidemiological surveillance municipal system,
from January 2011 to December 2013.

In the period analyzed, Belo Horizonte had
approximately 2.5 million inhabitants,"> 65 hospitals
(60% of public beds), eight emergency care units (U/PA)
and eight hospitals with epidemiological surveillance
service (VUVEH). The other 38 municipalities of
the metropolitan region accounted for three million
inhabitants, and Belo Horizonte was their health care
reference. Namely: Belo Vale, Betim, Bonfim, Brumadinho,
Caeté, Confins, Contagem, Crucilandia, Esmeraldas,
Florestal, Ibirité, Igarapé, Itabirito, Jaboticatubas,
Juatuba, Lagoa Santa, Mariana, Mério Campos, Mateus
Leme, Matozinhos, Moeda, Nova Lima, Nova Unido,
Ouro Preto, Pedro Leopoldo, Piedade dos Gerais,
Raposos, Ribeirdo das Neves, Rio Acima, Rio Manso,
Sabard, Santa Luzia, Santana do Riacho, S0 Joaquim
de Bicas, S30 José da Lapa, Sarzedo, Taquaragu de
Minas and Vespasiano.
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According to the recommendation of the Brazilian
Ministry of Health, SARS cases are defined as all patients
hospitalized with ILI of any age group and with signs/
symptoms of dyspnea, oxygen saturation below 95% or
respiratory distress.'® The patient with ILI is understood
to be the individual who presents sudden fever, even
if it is self-reported, and cough or sore throat and at
least one of the following symptoms in the absence of
specific diagnosis: headache, myalgia or arthralgia.'®

Even in the absence of fever, the epidemiological
surveillance team established that patients awaiting
hospitalization should also be reported, as well as
children under two months old and adults aged 60
years old or more. These cases should be evaluated and
reported to the municipal surveillance by the doctors
and nurses of the medical unit. Clinical specimens were
collected through a nasopharyngeal swab from those
patients that were in the first seven days of symptoms,
and those admitted to intensive care units (ICU), as
well as patients who died in any phase of the disease.
Patients hospitalized with positive laboratory results
for respiratory virus were chosen to be compared
to patients with negative results or that did not have
material collected.

The methods used were the reverse transcription
polymerase chain reaction (RT-PCR) and/or indirect
immunofluorescence (IIF). Meetings with the involved
health professionals were held in the Municipal Health
Department and at the health care units, to explain the
importance of monitoring respiratory viruses, patients
flow and sample collection. Every month, reports were
produced with primary results of this surveillance.

In order to report and investigate cases, the
epidemiological surveillance adopted a standard form
with the following variables:

- sex;

- age group (<5; 5 to 19; 20 to 39; 40 to 59; and >
60 years);

- place of residence (Belo Horizonte; other municipalities
of the metropolitan area of Belo Horizonte);

- pregnant woman (yes; no)

- puerperal woman (yes; no)

- comorbidities — heart disease; diabetes; liver disease;
neurological disease; lung disease; kidney disease;
immunodeficiency; obesity; asthma; smoking;
hemoglobinopathy, Down syndrome; chronic metabolic
disease — (yes; no)

- use of antiviral drugs (yes; no)
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- symptoms — fever; cough; dyspnea; respiratory
distress; oxygen saturation below 95%; sore throat;
myalgia —; and

- hospitalization in intensive care units — ICU — (yes; no).

The municipal epidemiological surveillance conducted
the data collection through passive or active report. A
health professional of the health care unit where the
patient was assisted carried out the passive report: the
case was reported by phone and a standard form of
notification was filled out. The active search was carried
out by daily checking all patients admitted or awaiting
admission for acute respiratory disease on the information
system of the Municipal Hospital Admissions Center. The
epidemiological surveillance professional required the
inpatient care unit to fill out the form. Once the form was
filled out it was returned to the municipal epidemiological
surveillance service for registering into the information
service. The reports were registered on an information
system called influenza-BH, and on the national routine
system. The municipal epidemiological surveillance team
was responsible for receiving the report and requesting
the swab collection of respiratory secretions to the home
care service team (HCS). The collection was made within

24 hours of the request, although the appropriate period

for this procedure could be up to seven days after the

beginning of symptoms. For hospitalized patients in

ICU and deaths, the material was always collected. The

statistical analysis of the study was performed with the

SPSS® version 19.0 and 2010 Microsoft Excel®. The

Pearson chi-square test and the level of significance

of 5% were adopted to compare proportions between

confirmed, discarded and without swab samples cases.
The study was approved by the Ethics Committee
of the Federal University of Minas Gerais and by the

Municipal Health Department of Belo Horizonte, CAAE

No. 19790213.7.0000.5149.

Results

This study included all SARS reported cases from 2011
to 2013 (n=5,158). 68.8% of the individuals lived in
Belo Horizonte and 31.4% in other municipalities of the
metropolitan area (Figure 1). The laboratory material
was collected in 77.4% of the reported cases (n=3,992)
and 691 of the patients (17.3%) had positive results
for at least one respiratory virus; 3 patients had double
viral infection. Although the group of children under
five years old was the one with the highest number of
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Notified Patients
with SARS?

Samples YES Samples NO
n=3,992 n=1,166
Positive sample Negative sample
n=691 n=3,301
l \
Confirmed cases Discarded cases or without sample
n=691 n=4,467
Population of the study
n=5,158

“SARS: Severe Acute Respiratory Syndrome

Figure 1 — Flowchart of participants of the respiratory virus surveillance study in the metropolitan area of Belo

Horizonte, Minas Gerais, 2011 to 2013

reported (n=2,265) and confirmed (n=355) cases,
almost 30% of the individuals with positive results for
respiratory virus were between 20 and 59 years old.
There was no difference between the proportions of
infected men and women. The groups of pregnant and
puerperal women together represented less than 2%
of the 2,597 reported women (50%), however the
proportion of confirmed cases in these groups was
25% and approximately 15%, respectively (Table 1).

The eight hospitals with epidemiological surveillance
(NUVEH) were responsible for more than half of the
reported (52.3%) and confirmed (50.4%) cases. The
main reporting children’s hospital in the city is also
a NUVEH hospital. There was a significant difference
(p<0.05) between confirmed cases and discarded cases
or without sample collection for the following variables:
age; use of antiviral drug; at least one comorbidity; and
hospitalized in an ICU (Table 1).

The influenza A virus (50.7%) was the most frequent of
all isolated respiratory viruses and the subtype A (HIN1)
pdm09 was identified in bigger proportions in adults. In the
three selected years of the study, the RSV (36.0%) was the
second isolated respiratory virus in the population living in
the metropolitan area of Belo Horizonte and was identified
in a bigger proportion in children under the age of five

(94.0%) (Table 2). Among adults aged 60 years or more,
the most frequent subtype was A(H3N2). Among children
under five years old the most frequent virus was the RSV
with 65.6%, followed by the A(HIN1), with 10.3% and
A(H3N2) with 10.1%. Influenza virus circulated during all
seasons of the year and its periods of major incidence were
interspersed with those of higher RSV activity (Figure 2).

The most frequent symptoms reported by patients
with respiratory virus infection confirmed in laboratory
were fever (n=4,794), cough (n=4,559) and dyspnea
(n=4,480). The frequency of these symptoms was similar
in patients infected with influenza or with other viruses.
Symptoms as sore throat and myalgia were mostly found
in patients infected with the influenza virus.

Among the 54 patients infected by respiratory viruses
that died, about 80% were infected with the influenza
virus, of which 55.6% were infected with the subtype A
(HIN1)pdm09, and 43.3% were adults between 40 and
59 years old. Among pregnant and puerperal women
reported with severe acute respiratory syndrome, a
pregnant woman died because of an infection by subtype
(HIN1)pdm09 and a puerperal woman died because of
complications from the infection by subtype A(H3N2).
Most people aged 60 years old or more that died were
infected mostly with influenza viruses subtypes A(HIN1)
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Table 1 - Absolute and relative frequency of individual and clinical characteristics of reported patients with severe
acute respiratory syndrome according to characteristics in the metropolitan area of Belo Horizonte,
Minas Gerais, 2011-2013

Discarded or

Reported ; Confirmed
Characteristics (n=5,158) cowelzlt‘i‘:,l:,t(z:nr‘::7) (n=691) p-value
n %" n? %" n’ %"
Age group‘
<5 2,275 441 1,920 84.5;43.0 355 15.5;51.4
5-19 515 10.0 445 86.4;9.9 70 13.6;10.1
20-39 493 9.5 429 87.0;9.6 64 13.0;9.3 <0.001
40-59 644 12.5 558 86.7,12.5 86 13.3,12.4
> 60 1,231 239 1,115 90.6; 25.0 116 94;16.8
Sex
Female 2,597 50.3 2,238 86.2;50.1 359 13.8;52.0 0378
Male 2,561 49.7 2,229 87.0;49.9 332 13.0;48.0 )
Place of Residence
Belo Horizonte 3,500 67.9 3,025 86.4;67.7 475 13.6;68.7 0.264
Other cities in RMBH? 1,658 32.1 1,442 87.0;32.3 216 13.0;31.4 )
Health Care Facility
Hospitals with NUVEH: 2,699 52.3 2,351 87.1.4;52.6 348 12.9;50.4
Hospital without NUVEH: 1,705 33.0 1,459 85.6;32.7 246 14.4;35.6 0.001
UPAf 754 14.6 657 87.1;14.7 97 12.9;14.1
Pregnant woman
Yes 60 23 45 75.0;2.0 15 25.0;4.2 0.020
No 2,537 97.7 2,193 86.4,98.0 344 13.6;95.8
Puerperal woman
Yes 29 11 25 86.2;1.1 4 13.8;1.1 0.300
No 2,568 98.9 2,213 86.2,98.9 355 13.8,98.9
Use of oseltamivir
Yes 1,889 36.6 1,598 84.6;35.8 291 15.4;42.1 <0.001
No 3,269 63.4 2,869 87.8;64.2 400 12.2;57.9
Presence of comorbidity
Yes 2,227 43.2 1,973 88.6;44.2 254 11.4;36.8 <0.001
No 2,931 56.8 2,494 85.1;55.8 437 14.9;63.2
Hospitalized in ICU?
Yes 1,468 28.5 1,265 86.2;28.3 203 13.8;29.4 <0.001
No 3,690 71.5 3,202 86.8;71.7 488 13.2;70.6
a) Calculation based on the total amount of notified cases
b) Calculation based on the total of cases in the column (notified, discarded or without sample collection, confirmed)
¢) Pearson Chi-square
d) Metropolitan area of Belo Horizonte
e) Epidemiological Surveillance Service
f) Primary Health Care Service
g) Intensive Care Unit

pdm09 (n=7) and A(H3N2) (n=5). Three children under
the age of five died from an infection with A(HINI) and
other 3 children with RSV infection (Table 3).

Discussion

The study results show that intensified surveillance of
respiratory virus in Belo Horizonte was of great importance

for comprehending the virus circulation in the city and its
metropolitan area. Most patients reported with SARS had
their samples collected (77.4%) and 17.3% of these samples
were positive for virus. This is similar to results found in
a study conducted by Freitas, in which the positivity for
respiratory viruses was 17.0% of a total of 6,421 positive
samples of patients with influenza syndrome — ILI — in
the five Brazilian regions from 2000 to 2010."
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Table 2 — Absolute and relative frequency of respiratory virus according to age group, Belo Horizonte, 2011-2013

Influenza A Parainfluenza
Not  InfluenzaB  RSV° Adeno Total
Age group HIN1 H3N2 Subtyped A 2 3 o
n (%)
<5years 37 36 3 18 235 4 - 14 1 358 (51.6)
5-19years 27 12 6 15 5 - 1 1 3 70(10.1)
20-39 years 40 15 7 1 1 64(9.2)
40-59 years 58 14 9 2 1 1 1 86(12.4)
> 60 years 35 50 10 n 9 1 116 (16.7)
197 (28.4) 127(18.3) 28(4.0) 53(7.6)  250(36.0) 6(0.9) 2(0.3) 16(2.3)  15(2.2) 694(100.0)
°RSV: respiratory syncytial virus
110
100
Detection Detection Detection
% Technique 1 Technique 2 Technique 1
| a.b - | a
807 Rr-peRy (RT-PR and IFI) A (RTPGR)
70 [
[ |
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*RT-PCR:reverse transcription polymerase chain reaction
*lIF:indirect immunofluorescence
RSV: respiratory syncytial virus

Figure 2 - Virusidentified in samples of patients with severe acute respiratory syndrome according to detection technique
and month of notification in the metropolitan area of Belo Horizonte, Minas Gerais, 2011-2013

Underreporting is likely to have occurred in the
metropolitan area of Belo Horizonte, especially in
cases discharged from emergency care units (UPA),
when the admission to hospitals was unnecessary.
The recommendation is that these patients are equally
reported and the outcome considered as recovery, since
there was no hospitalization.

A great part of health unit professionals contributed
to the intensified surveillance of SARS, enabling adequate
and timely sample collection. The strategy of including
UPA patients awaiting hospitalization was important
because of the opportunity of conducting a sample

collection and initiating an early antiviral treatment. The
focus on the home care service team (HCS), trained at
the time of the virus influenza A(HIN1) pdm09 pandemic
for collecting the samples, strengthened the adequate
material collection, preventing samples loss.

It is important to highlight that Belo Horizonte was
the first Brazilian city to intensify SARS surveillance to
all hospitalized or awaiting hospitalization patients. This
study presents the results related to viral monitoring in
the metropolitan area of Belo Horizonte from 2011 to
2013, and the most common cause of illness among
the reported patients was the influenza virus infection.
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Table 3 - Absolute and relative frequency of respiratory virus of death outcomes according to age group, in the
metropolitan area of Belo Horizonte, Minas Gerais, 2011-2013

Influenza A
— HNT e tNOt ) Influenza B RSV"  Parainfluenza1 Adenovirus L‘)et:: I:)sf
ppecd confirmed

< 5years 3 2 3 1 9
5-19years - 2 1 1 4
20-39years 7 1 1 9
40-59 years 13 - 2 1 18
> 60 years 7 5 2 14
Total 30 10 3 5 2 2 54

*RSV: respiratory syncytial virus

The results of this surveillance showed the importance
of the epidemiological team in hospitals. The Municipal
Health Department encouraged the creation of this service
by donating computers to hospitals and expanding the
ILI surveillance in the public urgency/emergency care
units. The vaccination campaigns in Belo Horizonte
lasted longer than the period defined by the Brazilian
Ministry of Health, so more people could have access
to the immunobiological and to the antiviral drugs
(available in all health facilities under the control of
the Municipal Health Department). Belo Horizonte also
has an Influenza Contingency Plan, with three different
hypotheses — routine, alert, epidemic — for monitoring
the respiratory virus circulation.

Within this context, the fact that recent population
based studies on this subject are scarce in Brazil is
noteworthy. Around 20 years ago, a four-year cross-
sectional population based study was conducted in
the city of Rio de Janeiro focusing on children under
five years old."”

In the present study, it was possible to see that influenza
was active in all seasons of the year in the metropolitan
area of Belo Horizonte with higher incidences in May
and peaks in June and July. The virus seasonality and
its occurrence in hospitalized patients in the city were
evident in all age groups.

Different age groups suffered from both influenza A
virus subtypes. The A(H3N2) subtype infected mostly
the extreme ages; and half of those who got influenza
A(HIN1)pdm09 were individuals aged 20 to 59 years
old, with a higher proportion of adults from 40 to 59
years old. A study conducted in the city of Sio Paulo

with students under 12 years old confirmed such
findings among children aged between 5 and 12, of
whom most infections corresponded to the subtype
A(HIN1)pdmo09.'®

The RSV was the second virus with highest number
of positive samples in this study and the most frequent
among children. This virus circulated all over the year
with higher incidence from March to May and peak
in April. This is a worldwide circulation virus and is
responsible for causing annual outbreaks, affecting
mainly young children.”'® These results corroborate
with a national level study on ILI samples, with data
from 2000 to 2010.' Another study conducted in the
state of SZo Paulo between 2005 and 2006 showed a
higher incidence of RSV in March (37.0%) and July
(50.0%), circulating up to August.'® Another study
carried out in the same state showed outbreaks of
RSV later in the end of autumn and in the beginning of
winter with peak in May. At the same time that those
findings on periods of higher incidence and circulation
of RSV corroborate with the results presented about the
RMBH - higher activity in March and April extending
until August —, it also reinsure Brazil as a country of
continental characteristics and scale. This implies in local
conditions and a number of climate variations, equally
capable of determining the seasonality of these events.

Still regarding the RSV, the analysis of ages of infected
individuals shows that the highest number of positive
cases stroke children under the age of five which is also
similar to findings in the international literature. '
There are three systematic reviews of literature showing
a reduction on hospitalizations in high risk infants after
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the introduction of 2 monoclonal antibody against RSV:
the palivizumab.

However, before taking any measures it is necessary
to understand the virus seasonality.*"** Results reported
in revisions are similar and show how the prophylaxis
with palivizumab was efficient in reducing hospitalization
number and hospitalization in ICU: among preterm
newborns (35 weeks of life) or children with a chronic
lung disease there was a reduction of 55.0% in the
hospitalization rate; and among children with congenital
heart disease this reduction was of 45.0%. On the
other hand, the results for the reduction of mortality
are controversial.

More than half of reported deaths occurred to
people aged 60 years old or more (51.9%). However,
adults between 20 and 59 years old corresponded to
half of the number of deaths positive for respiratory
virus, especially the influenza virus A(HIN1) pdm09,
with 72.2% of deaths among adults in this age group.
In France and in the United States, the mortality rate of
influenza A(HINT) pdm09 reached its peak in individuals
under 20 years old demonstrating the susceptibility of
these individuals to the new virus which last circulated
in 1957 and also confirmed the low age as an important
mortality risk factor for this infection.* It is important to
highlight that an explanation hypothesis for the largest
number of infect people being adults is the fact that
the immunization against influenza does not reach this
public or most part of it, and the fact that the elderly
are included in Brazilian vaccination campaigns since
its beginning in 1990s.

People aged 60 years or more were the second group
with the largest number of positive deaths, and half of
them were infected by the virus A(HIN1)pdm09. In
the world, influenza is the sixth leading cause of death,
especially among the elderly with chronic diseases.”
Future studies are welcome in the sense of better
evaluating the importance of preventing this disease
through vaccination of vulnerable groups, such as the
elderly,* and the expansion of vaccination campaigns
for other groups. Equally important is to evaluate the
factors that predispose the increase in morbidity and
mortality due to a respiratory disease, offering more
subsidies for adapting health policies in this area.

The techniques used have different sensibilities
and specialties. Indirect immunofluorescence (IIF)
provides sensitivity around 70.0% and 80.0%. The
reverse transcription polymerase chain reaction (RT-

PCR) is more sensitivity (80.0%) and specific (95.0%).
Although the number of positive samples is considerably
low (17.3%), this study allowed us to understand the
morbidity and mortality profile of hospitalized patients
in Belo Horizonte with acute respiratory condition, the
most prevalent viruses and the respective age groups
during the observed period.

However, it is necessary to consider possible limitations
to achieve the study goals when interpreting and discussing
results. The information system used was restricted to
Belo Horizonte and is mostly based on passive report,
which does not reflect effectively all hospitalizations
due to respiratory diseases in the city or possible
SARS cases that had not been reported. Furthermore,
the study was based on secondary data. The lack of
some information, such as vaccination status (with
viral identification in people previously vaccinated),
ethnicity/skin color, education level, disease period
and initial date of antiviral use hampered the analysis
of these variables and its possible correlation with the
disease. Influenza A samples without identification
of the subtypes were identified as “A not subtyped”,
which accounted for about 4% of the cases. Even if
those samples did not belong to the subtype A (HIN1)
pdm09, we could affirm that they did not belong to
the subtype A(H3N2). In addition, it was not possible
to calculate the mortality and lethality rates. Not only
because sometimes it was impossible to prove that
all patients with SARS had been hospitalized in Belo
Horizonte, but also because among the hospitalized
individuals, not all of them had been reported on
the system. Finally, there are few studies published
in Brazil dedicated to respiratory virus surveillance'*
and they are usually restrict to surveillance in specific
hospitals.®” Other studies are related to influenza
vaccination coverage or to techniques used to identify
the circulating respiratory viruses.”’

Despite these limitations, it is possible to affirm that
the presented analysis contributes to a greater magnitude,
distribution and seasonality knowledge on respiratory
viruses in the metropolitan area of Belo Horizonte.

It can be concluded that the proposed respiratory
virus surveillance in Belo Horizonte allowed us to
understand the profile of morbidity and mortality of
hospitalized patients with acute respiratory condition,
the predominant viruses and the corresponding age
group. It is possible to improve the service response
by implementing and/or improving the hospitals with
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epidemiological surveillance (VUVEH) that are prepared
for the early detection of changes in virus circulation
pattern, especially influenza virus which is mutable
and capable of causing epidemics and pandemics.
Extended vaccination campaigns, recommending the
early antiviral therapy and different care to risk groups
can be efficient strategies in reducing the mortality of
these groups.

Although the present study contemplates a heavily
populated metropolitan area in the state of Minas
Gerais, it is still necessary to conduct other researches
with samples from different parts of the country and
different age groups, allowing the comparison of results
of seasonality of respiratory viruses, most susceptible
age groups to infections, risk factors and lethality
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