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ABSTRACT

Background — Little is known about the time trend in mortality rates
due to respiratory viruses other than SARS-CoV-2 and seasondl
influenza among Brazilian children and adolescents.

Methods — Study outcomes were mortality rates due to influenza A,
influenza B, respiratory syncytial virus, metapneumovirus, rhinovirus,
parainfluenza, adenovirus, and bocavirus, for age groups <5, 5-9,
and 10-19 years of age, in Brazil, over the 2009-2022 period.
Secondary data from the Brazilian Ministry of Health were analyzed
by interval regression, bounded between reported deaths and
estimated upper limit of this number, which took into account the
underestimation of deaths, the error in attributing its causes in official
records, and the variation due to Poisson distribution.

Results - For all viruses, mortality varied little among the children under
five years of age, and increased gradually among the 5-10 and 11-
19-years old. The highest average mortality rates per million
inhabitants over the 2009-2022 period were estimated for
respiratory syncytial virus (1.04), with the lowest values for
parainfluenza (0.54) and influenza B (0.55), and intermediate values
in the range of 0.90 to 0.95 for influenza A, bocavirus,
metapneumovirus, rhinovirus, adenovirus, and other respiratory viruses
except SARS-Cov-2. Age groups of 5-9 and 10-19 years of age had
similar mortality rates and were by far the largest contributors to the
overall mortality rates for all viruses analyzed.

Conclusion - Schoolchildren mortality due to respiratory viruses in
Brazil has been rising for at least five years before the COVID-19
pandemic, and remained elevated during the pandemic. In addition
to SARS-CoV-2 and seasonal influenza, respiratory syncytial virus,
adenovirus, and
bocavirus, all showed a non-ignorable impact on mortality in this age

group.

metapneumovirus, rhinovirus, parainfluenza,
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Introduction

Since the start of the SARS-Cov-2
pandemic, this virus has concentrated most of the
research interest concerning severe acute
respiratory infections (SARI) due to its catastrophic
consequences. Mortality estimates that took into
account under-reporting of Coronavirus disease
2019 (COVID-19) deaths pointed to a staggering
number of 18,2 million deaths attributed to this
cause, almost three times the number in official
country-based registers’2. In 2022, COVID-19
caused over 57,000 deaths in Brazil, resulting in a
mortality rate (MR) of 230 per million inhabitants3.
Since mid-November, a significant increase in
hospitalizations and deaths due to this disease was
observed country-wise. This increase was registered
in all age groups, including children and
adolescents, where SARI incidence due to the
COVID-19 peaked markedly in January and
February, and less markedly in July. Virtually all
COVID-19 deaths in this age group occurred
among those not vaccinated.

However, other viral agents causing SARI
have continued to exert their toll, despite being
overshadowed by the SARS-Cov-2, especially in
the pediatric population. At the beginning of the
pandemic, it was widely believed that this
population was not particularly at risk of severe
COVID-19 but was more relevant as a means of
viral transmission between schools and households.
As the pandemic evolved, it became clear that
children and adolescents could develop severe
disease and die of it at a significant rate, thus being
progressively included in anti-COVID-19
vaccination programs. The latter adversely
affected other vaccines' coverage, such as against
seasonal influenza, Hemophilus influenza B,
measles-mumps-rubella, pneumococcal pathogens,
and polio, especially in low-income countries45.

With the advent of multiplex RT-PCR testing
for respiratory viruses, their application at the
point-of-care settings treating SARI has been
amplified, resulting in a wide range of incidence
and case-fatality rate (CFR) estimates, but rarely
the MRs with population denominatoré”. Influenza
strains have been routinely screened for decades
because of related vaccine production, but their
effectiveness has been evaluated mostly in terms of
hospitalization-related
economic burden, whereas associated MRs have
been studied relatively rarely8. The latter is due to
numerous challenges in calculating the attributable

outcomes and their
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fraction for a single respiratory viral pathogen, not
only because of co-infections but also because of
their contribution to subsequent secondary
infections, principally those leading to pneumonia —
the most frequent cause of death in children <5
years of age worldwide?.

In Brazil, some studies allow the calculation
of the MRs associated with respiratory viruses from
the published CFR data. A single-hospital study in
the equatorial city of Fortaleza, the capital of the
northeastern state of Ceard, pointed to the
respiratory syncytial virus (RSV) MR of 20 per
million children under 5 years of age, about a third
of the MR for all-cause pneumonia’®. Based on the
nationwide analysis of the number of respiratory
deaths during the period between December 2019
and October 202117 and the population estimates
of the 0-12-years old, the MRs for influenza and all
other respiratory viruses were 2.30 (95% Cl 1.34-
3.85) and 1.22 (0.72-2.03) on the same scale,
respectively. Corresponding MRs per million among
children <1 year of age were 0.24 (0.13-0.43) for
influenza and 0.13 (0.07-0.23) for the other
viruses. These findings are in line with the 0-5 per
million range of the present study's MRs.

Other Brazilian studies found a significant
association between the presence of RSV in SARI
patients and a more severe disease course. A
single-hospital study in the state capital Sdo Paulo
reported 27.3% of patients with RSV and 15.8%
with adenovirus among the 0-14-years old
hospitalized  with  lower respiratory  tract
infections'2. Another single-hospital study in the city
of Uberléndia in central Brazil also found an
association between RSV and more severe diseases,
such as pneumonia and bronchiolitis, among children
and adolescents treated for SARI'3. In the
equatorial city of Belém, the capital of the Pard
state, RSV-associated CFR was 3.6% among
children under 5 years of age with community-
acquired pneumonia’4.

Apart from influenza and more recently
SARS-Cov-2, RSV has been the most extensively
studied among respiratory viruses in Brazil, with a
focus on its incidence, seasonality, and
CFR12.10,1513,16_|n 2022, an upturn of this virus was
registered in S&o Paulo and the southern states of
Rio Grande do Sul, Santa Catarina, and Parand3.
The high burden of RSV on hospital admissions and
stay was pointed out in other studies restricted to a
particular Brazilian city2101513  except for the
equatorial city Sdo Luis, the capital of the
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Maranhdo  state, where 68% of SARI
hospitalizations in children <5 years of age were
caused by rhinovirus and 14% by RSV'é. The latter
result could have been influenced by the reported
total coverage of the pneumococcal and influenza
vaccine in this age group.

Brazil was among the countries hardest hit
by COVID-19, due to the delayed start of the
vaccination of both adult and pediatric population.
Some studies pointed to the pitfalls of the Brazilian
COVID-19 vaccination early on'7 and a sharp drop
in the coverage of other routinely applied
vaccines'819, Nevertheless, to the best of the
authors’ knowledge, there has been no publication
on the time trend in mortality caused by other viral
pathogens that may cause SARI over a longer
period in Brazilian children and adolescents.
Therefore, this study aims to describe this time trend
over the decade before the COVID-19 pandemic
and three pandemic years.

Methods

The data on the number of deaths by
selected viruses were downloaded from the
InfoGripe site
https: //gitlab.fiocruz.br /marcelo.gomes/infogripe
/, linked to the Brazilian Ministry of Health
database SIVEP-Gripe, and maintained by the
Fiocruz foundation. The outcomes were mortality
rates (MRs) for SARI deaths by the following human
viruses: influenza A, influenza B, parainfluenza

viruses types 1-4, rhinoviruses, adenoviruses,
respiratory syncytial virus (RSV), metapneumovirus,
bocavirus, and other unspecified viruses capable of
causing SARI3. The total number of deaths caused
by the aforementioned viruses included the
breakdown by federal state/district, calendar
year, epidemiological week, age group, and sex.
Mortality rates were calculated by dividing the
number of cases by the corresponding population
size, retrieved from the state-level projections of
age-by-sex groups20.

The case definition of SARI was adopted
from the World Health Organization2! and
included fever > 38 C° cough or throat pain,
dyspnea, or blood oxygen saturation <95%,
breathing difficulty, need for hospitalization, or
death.

A variety of laboratory kits were used to
test nasopharyngeal swabs for the presence of
respiratory viruses available in the SIVEP-Gripe
database. In the first half of the period analyzed,
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direct immunofluorescence assay (D3 Ultra DFA
Respiratory Virus Screening and Identification kit,
Quidel, San Diego, CA, USA) predominated,
whereas real-time polymerase chain reaction
(SimplexaTM Flu A/B and RSV Direct kit, Focus
Diagnostics, Cypress, CA, USA)
frequently used in the second half.
Data quality was assessed by the
percentage of deaths without laboratory testing,
with delayed test result, and by the percentage of
laboratory confirmed causes. Mortality rates were
corrected for under-reporting of deaths in the
target population and so-called "garbage codes"
in the 10t Revision of the International Classification
of Diseases (ICD-10) applied to the SARI, according
to the algorithm proposed by Paes et al.22,
Mortality rate correction included four
steps. First, the number of reported deaths (N:) for
each pathogen was multiplied by the correction
factor 1.373922, Although this factor was estimated
for the COVID-19 deaths in Brazil, the present study
applied it to all pathogens analyzed here for
simplicity.  Second, the laboratory ftesting
confirmation rate (c/) was calculated by dividing the
number of positive laboratory tests (Tp) by the sum
of both positive and negative tests (T.) and
subsequently multiplied by the number of SARI
deaths without laboratory results (Nx). The latter
consisted of those not tested, waiting for or with
inconclusive test results, or without information on
laboratory testing. The expected number of deaths
(E2) was the sum of reported and estimated
additional deaths for each virus analyzed:

were more

Er = 1.3739 N; (1)
Cr = Tp / (Tp + Tn) (2)
E> = E1 + (cr N (3)

Finally, the upper limit of the number of
deaths (Lmex) was estimated assuming a Poisson
distribution, at the mean plus three times square
route of the mean for each virus, and divided by
the population to obtain MR. Reported MR was
considered the lower limit (Lwin) of true MR (E3) for
each virus. Formally

log(Es) = E[log(Lmin , Lmax | X)] ~ N (4)

where the letter "E" stands for statistical
expectation within the defined interval, conditional

upon observed covariates ("| X"), and assuming a
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normal distribution of true MR on the natural
logarithmic scale ("~ N") to reduce kurtosis.

The plausible interval for true MR was
defined by the aforementioned limits. The interval
regression fitted a log-linear model with age group
(0-4, 5-9, 10-19 years) and calendar year as
categorical independent variables. These variables
were enhanced with the federal state/district
indicator for the analysis of the two most frequent
causes of death (Influenza A and RSV) among the
viruses analyzed. The variation of the MR estimates
was expressed with a 95% confidence interval (Cl).

Interval regression is a generalization of
the Tobit with
dependent variable placed between lower and
upper limits23.24, The calendar year was also used
to model the variance. Maximum likelihood

model an interval-measured
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estimation and robust standard errors were used
with Stata software?s,

Results

Judged by the percentage of laboratory-
confirmed cases among the patients who died of
acute respiratory failure falling to 50% or lower,
the period between 2012 and 2019 had the least
satisfactory data quality (Figure 1). The percentage
of the patients not tested for respiratory viruses in
a laboratory was about 5%, except in 2019 when
it doubled. Over most of the years during the
period analyzed, the percentage of the patients
with delayed test results varied between 5% and
20%. Overall, the first and the last three years of
the period showed better quality of laboratory
testing data, and consequently a higher precision of
the MRs based on these data.

Figure 1. Percentage (%) of patients not tested, waiting for test result, and laboratory confirmed cases
among deceased from severe acute respiratory infection.
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Before the COVID-19 pandemic, influenza A peaked every 2-3 years since the onset of the 2009

A(HTN1) pandemic (Figure 2).
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Figure 2. Estimated mortality rate (MR) per million inhabitants for major viral pathogens causing severe
acute respiratory sindrome in Brazilian paediatric population: 0-4 (solid line), 5-9 (dashed line), and 10-19
years of age (dotted line).
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Figure 3. Estimated mortality rate (MR) per million for influenza A causing severe acute respiratory
infection in Brazilian paediatric population by federal states/district: 0-4 (solid line), 5-9 (dashed line),
and 10-19 years of age (dotted line).
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The mortality due to the 2009 pandemic of
A(HTN1) was registered in all Brazilian states but
was particularly high in Roraima, Amapd, and Acre,
all of which have tropical climates, and in Mato
Grosso do Sul (Figure 3). Mortality rates for these
states were estimated in the range of 4-6 per
million inhabitants. On the other hand, the southern
states of Rio Grande do Sul, Santa Catarina, and

Mortality time trend for major viral pathogens causing acute respiratory failure in Brazilian
children and adolescents before and during the SARS-Cov-2 pandemic

Parand, with colder winters than the rest of this
mostly tropical country, showed 2-3 times lower
magnitude. Since the 2016 peak, the MRs of
Rondénia, Amazonas, Tocantins, Goids, and Distrito
Federal, varied between 2 and 4 per million.

The children under 5 years of age had RSV
mortality close to zero (Figure 4).

Figure 4. Estimated mortality rate (MR) per million for RSV causing severe acute respiratory infection in
Brazilian paediatric population by federal states/district: 0-4 (solid line), 5-9 (dashed line), and 10-19

years of age (dotted line).
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The oldest group (15-19 years) had slightly
higher mortality compared to the 5-9-years old.
Equatorial states of Roraima and Amapé showed
the highest MRs (5-10 per million), followed by
other tropical states of Amazonas, Acre, Ronddnia,
Maranhdo, and Pard, with the MRs in the range of
2-5 per million. Northeastern states of Pernambuco,
Ceard, and Alagoas, had slightly lower MRs (2-4
per million).

For all viruses, mortality varied little among
the children under five years of age, and increased
gradually among the 5-10 and 11-19-years old,
except for a sharp blip in 2020 when the SARS-
CoV-2 pandemic occurred, and
reduction to the pre-pandemic level in this group
(Figure 2). Joint MRs for all viruses averaged 5.12
per million in the first half of the 2009-2022 period
and doubled in the second half of the period.

subsequent
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The highest average MR per million
inhabitants over the 2009-2022 period was
estimated for RSV (1.04), with the lowest values for
parainfluenza (0.54) and influenza B (0.55), and
intermediate values in the range of 0.90 to 0.95 for
Influenza A, bocavirus, metapneumovirus, rhinovirus,
adenovirus, and other respiratory viruses except
SARS-Cov-2 (Supplementary Table 1). Age groups
of 5-9 and 10-19 years of age had similar MRs
and were by far the largest contributors to the
overall MRs for all viruses analyzed. Among
children <5 years of age, the MRs per million
ranged between 0.17 for influenza A/B and
parainfluenza, and about 0.40 for all other viruses.

Discussion

To the best of the authors’ knowledge, this
is the first comprehensive report on the state-wise
MRs associated with respiratory viruses, except for
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the SARS-CoV-2, in Brazilian children and
adolescents since nationwide sentinel surveillance
was established in 2009. The joint impact of
respiratory viruses other than SARS-CoV-2 doubled
over the period analyzed and exceeded 10 per
million inhabitants under 20 years of age. RSV and
influenza A were the most frequent causes of death
among the viruses analyzed.

OQutside Brazil, SARI-related CFR with
laboratory identification of associated respiratory
viruses provide some clue as to their impact on
mortality. Among the children <5 years old and
hospitalized with SARI presentation, the CFR was
3.4% in the cold climate of Manitoba in Canada?¢,
compared to 1.1-5.3% (depending on the viral
strain) in Argentina’s temperate climate?’. In rural
Kenia, a case-control cohort study found a MR of
385 (0-1100) per million person-years in children
under 5 years of age?8. Another study from the
same country showed that RSV and influenza were
the most frequent causes of SARI in urban slums with
high population densities??. A meta-analysis of
African studies found higher mortality from SARI
due to respiratory viral infections among children
<5 years of age whose immune system was
compromised with HIV compared to those without
HIV30,

Non-pharmacological measures to prevent
SARS-CoV-2 transmission, such as wearing a facial
mask and reducing social contacts, were also
effective in preventing other viral respiratory
infections in various countries, such as the US 31,3233,
Finland?, Japan34, France3’, Australia3¢, and
Brazil¥”. The present study registered a sharp
decrease in the MRs of these infections among
Brazilian adolescents 10-19 years old in 2021
compared to 2020 when the COVID-19 pandemic
hit the country in March. A steep increase in the MRs
for all respiratory viruses in 2020 (Figure 2) may
be due to the increased throughput of SARS-CoV-2
testing, which also brought about further testing for
other viruses in the case of negative test results for
the former. Also, the specificity of commercial kits
for the SARS-CoV-2 in 2021 was significantly
better compared to 2020, thus reducing false
negative test results that could have triggered the
search for other respiratory pathogens and
therefore lowering the chance of their detection in
2021. Furthermore, non-pharmacological measures
were better adhered to in Brazil in 2021 compared
to the previous year, so that the chance of dll
respiratory infections was reduced.
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Among Brazilian states, the MRs for
influenza A in children <5 years old remained
below one per million, whereas those for
schoolchildren (5-19 years old) were several times
higher and rose over the period analyzed (Figure
3). The rise accelerated since 2016, particularly in
the tropical states of Rondénia, Acre, Roraima,
Amazonas, and Mato Grosso do Sul. The influenza
season in Brazil starts by the end of the first quarter
of the year and spreads from northern tropical to
southern states with temperate climates, where it
peaks in the winter months of July and August3s.
However, low influenza vaccine coverage and the
lack of its timeliness in tropical parts of the country
are likely reasons for approximately doubling
influenza A mortality in the aforementioned states
over the second part of the period analyzed.

Although the MRs for respiratory viruses
other than SARS-CoV-2 may appear low compared
to the bacterial pneumonia MR, some authors warn
that the joint mortality of the former may be as high
as the latter8. Of note, respiratory viral infections
are particularly deadly at the extremes of age
distribution, that is, among children and the elderly.
The infections are known to exacerbate pre-existing
chronic diseases, such as asthma and chronic
obstructive pulmonary disease’33%, and are more
common in  immunocompromised  patients30,
Rhinovirus was most frequently associated with
asthma exacerbation worldwide, except on the
African continent3®,

By the end of the 2010 decade, RSV was
considered responsible for 200,000 deaths among
children aged less than five years worldwide40. In
the US, viral pathogens were twice as frequent in
causing community-acquired pneumonia compared
to bacterial pneumonia4’42. RSV was deemed
responsible for about a fifth of hospital-acquired

pneumonia, rhinovirus for 70% of asthma
exacerbations in <2  years-old children,
metapneumovirus  for over 10% of lower

respiratory tract infections and 26% of the deaths
among immunocompromised patients hospitalized
with SARI42,

The US surveillance of patients with an
acute respiratory infection found rhinovirus/
enterovirus and RSV associated with 30.6% and
23.7% hospitalizations, respectively43. In South
Africa, RSV and rhinovirus were the most frequent
causes of severe pneumonia in <5 years old
children44. In Hong Kong, the MRs per million were
28.5 for RSV, 77.1 for parainfluenza, 15.1 for
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adenovirus, over the 1998-2012 period, excluding
the year 2009 when pandemic influenza A(H1NT1)
broke out®. When adolescents (<15 years) were
included, the MRs decreased to 8.2 for RSV, 3.5 for
adenovirus, and 2.0 for parainfluenza, closer to the
present study range of 0-5 per million.

Although influenza A has been the main
target of universal immunization of young children
and elderly in Brazil concerning respiratory
diseases, precise MRs caused by this infection is
hard to obtain as most epidemiological studies used
pneumonia and influenza (P&I) outcome. For
example, P&l MR over the 2002-2011 period in
Sé&o Paulo state was in the range of 0-8 per million
among <5 years old and not exceeding one per
million among 5-19-years old45, overlapping with
influenza A only MR of 0-2 over the 2009-2011
period in the present study (Figure 2). However, a
five-year follow-up of Brazilian birth cohorts over
the 2012-2018 period found the P&l MR of 132
(126-137) per million for the subsequent five-year
period4e,

Over half of all respiratory tract infections
are caused by rhinoviruses through inflammation
and obstruction of airways, and by promoting their
hyper-responsiveness, thus exacerbating asthma
and coronary obstructive pulmonary disease4”. The
infection can be fatal in people with compromised
immune systems, such as transplant patients and the
elderly. The same goes for other respiratory viruses
analyzed here4849.50.51, Metapneumovirus and RSV
MRs are similarly high among children less than six
months old in poor countries’!. Global MR for
metapneumovirus among children <5 years of age
in 2019 can be calculated by dividing the
estimated number of deaths? by the corresponding
population at risk52 providing an estimate of 11.24
per million with 95% confidence interval of 0.58-
26.72.

Although parainfluenza, adenovirus, and
bocavirus studies lack mortality rates to compare
with those from the present study in the range of O-
2 per million, some publications allow us to gauge
their impact. For high-risk
environment due to overcrowding and lack of
sanitation, adenovirus, and
metapneumovirus caused over one-fifth of all SARI
cases??. Bocavirus circulation has been reported in
Brazil in the studies restricted to a city3953 that
reported no deaths caused by this virus.

Complex interactions between respiratory
viruses concerning human hosts are beyond the

example, in a

parainfluenza,
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scope of this study. For example, some studies found
high parainfluenza incidence when influenza strains
are at low levels in equatorial Brazil’4 and
subtropical Asia®. Also, environmental factors such
as temperature and humidity, behavioral factors
(travel, masking, vaccination), and genetic diversity
of respiratory
development, were all left out from the present
study. These issues are warranted further research
to prevent SARI.

Despite pneumonia being the deadliest
secondary infection among influenza complications,
universal immunization of Brazilian children with a
10-valent pneumococcal 2010
effectively reduced this risk in children <5 years
old, according to a review of nationwide studies on
this topic55. These children are more vulnerable to
respiratory infections compared to older children
with more mature immune systems. However,
schoolchildren have higher contact rates and lower
coverage for seasonal influenza and pneumococcal
vaccines, so the overall impact of all these factors
on mortality is hard to gauge, let alone to
disentangle their attributable fractions in the
population.  Although influenza A is an
immunopreventable disease, the present study
points to the significant mortality it caused in
Brazilian schoolchildren. Other respiratory viruses,
not vaccine-preventable over the period analyzed,
also contributed significantly to this group's
mortality.

The present study's limitations include those
inherent to secondary data analysis, primarily
concerning the lack of control over data quality,
and not accounting for varying sensitivity and
specificity of laboratory tests used over a long
period. Moreover, the correction factor for under-
reporting of deaths did not reflect considerable
variation across states. Also, it may be difficult to
differentiate between an
carrier and active viral infection without the
information on viral load4?, although the EPIC study
suggested  that  laboratory-confirmed  viral
pathogen was causing respiratory infection in the
vast majority of cases4'.

The present study is comprehensive both
geographically (all states) and concerning the
period (2009-2022). Furthermore, it takes into
account various factors contributing to the under-
reporting of deaths caused by respiratory viruses
and sets a plausible interval for the magnitude of
these effects. Population denominator used in the

viruses, essential for vaccine

vaccine since

asymptomatic  virus
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present study is more stable and not prone to
selection biases driven by varying implementations
of SARI hospitalization criteria in the hospital-based
studies, the differences in access to medical care,
and care-seeking behavior.

Steady pressure to migrate from
developing to developed countries underlines the
need to invest more in global health and sustainable
economic growth. By the end of the decade 2000,
virtually all RSV deaths were concentrated in
developing countries?® — a result that has not
changed much in the next decade®. The burden of
respiratory viral infections has become increasingly
evident and prompted the calls for developing
effective vaccines, similar to those for seasonal
influenza and SARS-CoV-245,

Conclusion

Schoolchildren mortality due to respiratory
viruses in Brazil had been rising for at least five
years before the COVID-19 pandemic and
remained elevated during the pandemic. In
addition to SARS-CoV-2 and seasonal influenza,

Mortality time trend for major viral pathogens causing acute respiratory failure in Brazilian
children and adolescents before and during the SARS-Cov-2 pandemic

RSV, metapneumovirus, rhinovirus, parainfluenza,
adenovirus, and bocavirus, jointly contribute fo
significant mortality in this age group, especially
among those with already compromised immune
systems due to co-morbidity. Until vaccine
development provides a better means of
prevention, non-pharmacological measures remain
an affordable method for particularly vulnerable
individuals.
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SUPPLEMENTARY MATERIAL

Supplement-Table 1: Mortality rates per million for respiratory viruses in Brazil by age groups of 0-4, 5-9, and 10-19 years, 2009-2022.

Age Year
Virus group 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
0-4 0.16 0.16 0.16 0.16 0.17 0.17 0.17 0.17 0.18 0.18 0.18 0.18 0.19 0.19 0.17
59 128 030 031 057 135 085 038 284 0.83 2.11 262 132 141 184 1.29
Influenza 10-19 192 035 0.12 060 106 080 029 208 0.89 1.77 1.71 224 242 1.07 1.24
A Total 1.12 0.27 0.20 044 0.86 0.61 0.28 170 0.63 1.35 1.50 1.25 134 103 0.90
0-4 0.16 0.16 0.16 0.17 0.17 0.17 0.17 0.17 0.18 0.18 0.18 0.18 0.19 0.19 0.17
59 064 026 015 024 061 050 032 1.01 0.72 1.06 1.09 130 130 125 0.75
Influenza 10-19 0.6 0.15 0.11 0.27 048 038 0.23 0.77 070 0.75 0.72 219 227 075 0.74
B Total 0.47 0.19 0.14 0.22 042 035 024 065 053 0.67 066 123 125 0.73 0.55
04 0.16 0.16 0.16 0.17 0.17 0.17 0.17 0.17 0.18 0.18 0.18 0.18 0.19 0.19 0.17
59 064 026 016 024 055 048 031 100 067 0.93 110 129 1.3 1.27 0.73
Para- 10-19 060 0.15 0.08 0.26 042 036 021 073 056 0.69 0.67 218 227 076 0.71
influenza Total 047 0.19 0.13 0.22 038 034 023 063 047 0.60 065 1.22 125 0.74 0.54
0-4 030 0.22 050 0.47 043 047 037 0.4 0.23  0.49 044 033 048 0.36 0.39
59 094 124 048 046 094 104 078 113 1.28 1.15 129 153 1.23 154 1.07
Rhinovirus 10-19 1.10 1.24 044 058 0.77 071 043 114 072 0.93 1.17 448 392 128 135
Total 0.78 090 047 050 0.71 0.74 053 089 074 0.85 097 211 188 106 094
04 030 020 050 049 045 048 037 040 042 044 041 032 048 035 040
59 094 138 049 048 100 104 0.78 118 0.97 1.21 133 151 122 164 1.08
Adenovirus 10-19 1.10 098 046 058 093 0.73 047 121 110 0.97 119 432 390 132 1.38
Total 0.78 0.85 048 052 080 0.75 054 093 083 0.87 097 205 187 110 0.95
04 030 0.22 050 048 043 047 037 040 0.23 049 045 032 048 0.36 0.39
59 094 124 048 046 094 104 078 113 1.28 1.15 1.25 150 122 145 1.06
Bocavirus 10-19 1.10 1.24 044 058 0.77 0.71 043 114 074 093 1.16 430 387 123 133
Total 0.78 090 047 051 071 074 053 089 075 0.85 095 2.04 186 102 0.93
Respiratory 0-4 030 0.22 050 047 044 047 050 039 044 0.39 030 032 048 036 040
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Synsyntial 59 094 124 048 045 098 110 112 125 1.14 1.47 1.87 151 123 163 117
Virus 10-19 110 1.23 031 058 089 092 070 129 1.09 1.22 1.73 435 395 133 148
Total 0.78 090 043 050 077 083 077 098 0.89 1.03 1.30 206 189 111 1.02

0-4 030 022 050 047 043 0.48 037 040 0.23 049 042 033 048 036 0.39

Metapneu- 5-9 094 124 048 045 094 104 078 113 1.28 1.15 131 152 122 148 1.07
movirus 10-19 1.10 124 043 058 0.77 071 044 114 073 0.93 117 439 387 125 134
Total .78 090 047 050 0.71 0.74 053 089 075 0.85 097 208 186 1.03 0.93

04 038 038 038 039 039 039 039 039 039 040 040 0.40 040 040 0.39

59 1.14 068 038 043 092 090 068 1.24 0.99 1.22 1.22 169 123 155 1.02

Other 10-19 135 0.68 0.29 052 095 086 062 134 112 1.05 1.09 519 392 127 145
virus Total 096 058 035 044 075 0.71 057 099 083 0.89 090 243 185 1.08 0.95
0-4 026 021 037 036 034 036 032 032 027 0.36 033 029 037 031 0.32

59 094 087 038 042 091 0.89 066 132 1.02 1.27 145 146 126 152 1.03

All 10-19 110 0.81 03 051 078 069 043 120 0.85 1.02 1.18 374 338 114 1.22
viruses Total 0.77 0.63 035 043 068 065 047 095 071 0.88 099 183 167 0.99 0.86
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