Epidemiol. Infect. (2007), 135, 1099-1108. © 2007 Cambridge University Press

doi:10.1017/S0950268807007881  Printed in the United Kingdom

Morbidity profiles of patients consulting during influenza
and respiratory syncytial virus active periods

D.M. FLEMING*, A.J.ELLIOT anp K. W. CROSS

Birmingham Research Unit of the Royal College of General Practitioners, Birmingham, UK

(Accepted 27 November 2006, first published online 12 February 2007)

SUMMARY

We compared the burden of illness due to a spectrum of respiratory diagnostic categories among
persons presenting in a sentinel general practice network in England and Wales during periods of
influenza and of respiratory syncytial virus (RSV) activity. During all periods of viral activity,
incidence rates of influenza-like illness, bronchitis and common cold were elevated compared to
those in baseline periods. Excess rates per 100000 of acute bronchitis were greater in children
aged <1 year (median difference 2702, 95% CI 929-4867) and in children aged 1-4 years (994,
95% CI 338-1747) during RSV active periods rather than influenza; estimates for the two viruses
were similar in other age groups. Excess rates of influenza-like illness in all age groups were
clearly associated with influenza virus activity. For common cold the estimates of median excess
rates were significantly higher in RSV active periods for the age groups <1 year (3728, 95% CI
632-5867) and 5-14 years (339, 95% CI 59-768); estimates were similar in other age groups for
the two viruses. The clinical burden of discase associated with RSV is as great if not greater than
influenza in patients of all ages presenting to general practitioners.

INTRODUCTION

Influenza has long been recognized as a major cause
of excess morbidity in the community, excess health-
care utilization and excess deaths [1-5]. The magni-
tude of the excess varies season by season according
to the virulence of the strain type and the extent to
which antigenic drift has taken place. Periodically,
more radical changes in virus strain type occur and
these give rise to pandemics most of which cause
severe illness [6]. In the United Kingdom, influenza
epidemics occur in most winters and usually last 8—10
weeks [7].
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The overall impact of respiratory syncytial virus
(RSV) infection is well known in relation to its impact
on young children both on morbidity and mortality,
but the impact in adults is much less clear [§—15]. Over
the last 20 years an increasing number of publications
have drawn attention to its impact on morbidity
among the elderly, especially the frail elderly in
institutional care [12, 16—-19]. It has been recognized
as a major cause of excess winter mortality among the
elderly [10, 11, 14]. More recently, RSV has been
recognized as a cause of influenza-like illness (ILI) in
persons of all ages [13].

Estimation of the differential impact of influenza
and RSV presents problems because both viruses
so often co-circulate in mid-winter periods. These
difficulties have been increased by the custom of many
doctors to investigate young children with acute
respiratory conditions for RSV, and older people
for influenza. It has not been common practice to
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Table 1. Influenza and respiratory syncytial virus
(RSV) active periods by week number

Winter

(weeks 40 to 20) Influenza RSV
1994/1995 4to0 14 47to 1
1995/1996 45t0 4 47t0 3
1996/1997 51to 10 48to 5
1997/1998 6to 16 47t0 2
1998/1999 51to9 46 to 1
1999/2000 49t0 6 45to 52
2000/2001 1toll 46 to 2
2001/2002 2to 11 47t0 3
2002/2003 6to 18 46 to 2
2003/2004 43 to 51 49t0 6

investigate patients routinely for both viruses. Recent
developments in virological investigation procedures
involving much more widespread use of polymerase
chain reaction (PCR) technology have resulted in
more extensive investigation of adults with respir-
atory illness [13, 20, 21]. Many of the European
primary care-based surveillance networks for moni-
toring influenza also report on the incidence of RSV
infection. However, although these networks investi-
gate for both viruses, they do so in patients presenting
with what are generally described as ILI [22]. Whilst
not all networks collect data on the basis of strict
diagnostic criteria, there is a general consensus of
investigating patients with illnesses which include
acute onset of respiratory symptoms such as cough
accompanied by fever.

This study investigates the respiratory diagnostic
profiles reported in routine medical practice during
influenza and RSV active periods. It extends work
previously reported in young children to now include
adults and a broader spectrum of respiratory diag-
noses [23]. It is particularly relevant to the prevention
and management of epidemics of respiratory infection
in winter which are widely different for the two viruses
and to the economic analysis of the value of inter-
ventions for these conditions.

METHODS
Virological data

Virological data were used to define virus active
periods; laboratory reports of influenza and RSV,
submitted to the Health Protection Agency over the
winters of 1994/1995 to 2003/2004, were examined.
These laboratory reports (based predominantly upon
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tests using culture and molecular methods) were
obtained from samples submitted from both hospital
laboratories and primary-care sources in England and
Wales. For the purpose of this study, virus active
periods were defined as the weeks surrounding the
peak week of the respective virus laboratory reports
which encompassed a minimum of 70 % of the total
number of reports submitted to the Health Protection
Agency during that winter (weeks 40 to 20; Table 1).
Winter weeks outside this period were described as
weeks of baseline virus activity.

Clinical incidence data

The clinical incidence data used for this study were
obtained from the Weekly Returns Service (WRS) of
the Royal College of General Practitioners collected
over the ten winters 1994/1995 to 2003/2004. This
surveillance information system collects clinical diag-
nostic data from a population of approximately
650000 monitored by around 400 doctors on a twice-
weekly basis [24]. Doctors record each clinical
diagnosis in Read code which is assembled into the
disease categories and rubrics of the International
Classification of Disease Version 9 (ICD-9) for
analysis. New episodes of illness are distinguished
from ongoing consultations. New episodes of recur-
ring or chronic conditions such as asthma are deemed
to occur when exacerbations occur or when the
condition is out of control. The data are obtained by
gender in eight age groups (<1, 1-4, 5-14, 15-24,
25-44, 45-64, 65-74, =75 years). Diagnostic data
were examined for common cold (ICD-9 460, 465),
otitis media (ICD-9 381.0, 382.0, 382.9), ILI (ICD-9
487), acute bronchitis/bronchiolitis (ICD-9 466, 490),
and for upper respiratory tract infection (URTI;
ICD-9 381.0, 382.0, 382.9, 460463, 465) and lower
respiratory tract infection (LRTI; ICD-9 464, 466,
480-487, 490, 511). Incident episodes were counted
in each group of Read codes. Multiple new episodes
within a single Read code grouping were treated as a
single entry. New episodes in differing Read code
groupings were counted separately (multiple entries of
new episodes for similar conditions are infrequent).

Analysis

Weekly incidence rates were averaged in each winter
season (week 40 of one year to week 20 of the next) for
each disease and each age group, in four periods
determined according to virus activity. These periods
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Fig. 1. The incidence rate of lower respiratory tract infections in the 45-64 years (—) and 65-74 years (- ) age groups
contrasted with laboratory reports of RSV (M) and influenza (1) over 10 years 1994/1995 to 2003/2004 (starting 1994 week 40

ending 2004 week 20).

were classified as: influenza active weeks; RSV active
weeks; weeks when there was either influenza or RSV
activity (combined); and those weeks outside the virus
active period (baseline).

The average weekly incidence rate in each virus
active period (influenza, RSV, combined influenzal
RSV) over the average weekly incidence rate of the
period of baseline virus activity was calculated and
multiplied by the number of weeks of respective virus
activity to estimate the cumulative winter excess rate.
As periods of activity for these viruses overlap, the
sum of the individual estimates exceeded the com-
bined estimate. The estimates finally attributed to
each virus were calculated from the combined esti-
mate by allocation in the proportion of the individual
virus estimates. Thus, if the combined estimate was C
and the estimates for individual viruses influenza and
RSV were I and R, the apportioned estimates were
Cx I/[T+R] and C x R/[1+R] for influenza and RSV
active weeks respectively. All calculations were made
separately for each condition, each winter and in each
age group.

For each morbid condition and age group the
resulting annual cumulative excess incidence rates for
influenza and RSV were then treated as two paired
samples, the 10 paired differences being the obser-
vations of main interest. Their analysis was under-
taken by application of the non-parametric method
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for paired differences as described by Campbell &
Gardner [25]. The difference between two population
medians, referable to influenza and RSV, was esti-
mated by calculating all the 55 (10 x 11/2) possible
averages of two of these differences taken together
(including each difference with itself) and then select-
ing their median, i.e. the 28th ranked observation.
The confidence interval for the difference between the
two population medians for a given morbid condition
and age group was also derived using these average
differences. The approximate 95% confidence inter-
vals (95% ClIs) around the sample median were ob-
tained using tabulated values based on the Wilcoxon
matched-pairs signed-rank sum distribution: for two
paired samples of size 10, the 95% ClIs are given by
the 9th and 47th ranked average values [25].

RESULTS

Weekly incidence rates of LRTI were contrasted with
laboratory reports for influenza and RSV over the 10
years 1994/1995 to 2003/2004; results for age groups
45-64 and 65-74 years are presented (Fig. 1). Periods
of RSV activity were consistent throughout the study
period, starting at approximately week 40, peaking
at week 52 and ending at approximately week 14.
Periods of influenza activity were less consistent
than RSV, with periods of early (1995/1996) and late


https://doi.org/10.1017/S0950268807007881

1102 D. M. Fleming, A. J. Elliot and K. W. Cros

(a) 1-4 years

LS
<
[=))

(b) 2544 years

15000
URTI
12000
10000
7500
5000

2500

95/6
96/7
97/8
98/9
99/0
00/1
0172
02/3

3000
URTI
2500
2000
1500
1000

500

Cumulative excess incidence per 100 000

94/5
95/6
96/7
97/8
98/9
99/0
00/1
0172
02/3

¢) 65-74 years
3000 © Y

URTI
2500
2000
1500

1000

500

94/5
95/6
96/7
97/8
98/9
99/0
00/1
0172
02/3

S

LRTI
I LY o dOg
& FTVUW OIS XS =a®
S 2 - - N N B S SR =
LRTI
< WO PO = Qo
3 LYo Qe oo QY
= FTU OIS SRS =q @
IS A XS xR AS S oo
LRTI
4 LYo X o d oy
& NN = a4 &
S o S N N R N IR =]

Fig. 2. Cumulative excess incidence of upper respiratory tract infection (URTI) and lower respiratory tract infection (LRTI)
in influenza (M) and RSV () active periods for persons aged (a) 1-4 years, (b) 25-44 years and (¢) 65-74 years.

(1998/1999) activity both recorded. The peak activity
of influenza and RSV occurred simultaneously in
some winters (1995/1996), whilst in others, there was
clear distinction between the peaks of virus activity
(1997/1998). Rates of LRTI were consistently higher
in the 65-74 years age group than in the 45-64 years
age group. There were well-defined peaks of LRTI
each winter, although in some years (1997/1998 and
2000/2001) these were less pronounced. In some
winters, the peak of LRTI in both age groups was

https://doi.org/10.1017/50950268807007881 Published online by Cambridge University Press

associated with the peak of RSV (1996/1997 and
2003/2004) and influenza (1999/2000) virus reports.
The estimates of cumulative excess rates of URTI
and LRTI in three illustrative age groups (1-4, 25-44
and 65-74 years) in each winter during influenza and
RSV active periods are given in Figure 2 (note differ-
ent scale on vertical axis for 1-4 years). There was
considerable inter-year variation of cumulative ex-
cesses, although in the 1-4 years age group there was
some suggestion of a reducing trend for both URTI


https://doi.org/10.1017/S0950268807007881

(a) 1-4 years

5000
ILI
4000
3000
2000
1000
0
VYD dQ
<t vu O >~ 0 & © — o
A NN O O O
- (b) 25-44 years
E 2500
(=)
8 ILI
5 2000
o
8
5
S 1500
Q
g
2 1000
Q
5
[
E 500
<
3
g
© 0%01\0000—4(\1('3
Foes233=4q
A NN OO O © O O
(c) 65-74 years
2500
ILI
2000
1500
1000
500
0
i O >~ 0 N O —~ oo
R
A NN DYDY DN O O O

Morbidity profiles of influenza and RSV 1103

AB
I LY T xae o ded
IS FTH OIS B RXS =A@
S = = - N G- R BRSNS I
AB
= VO T PO Qo
I LYo do T
IS} FTUHL IS I XS =Aac
o A xS S o oo
AB
N LY T odod
5] FUH OIS =Aa
<] S XS R AxS S oS

Fig. 3. Cumulative excess incidence of influenza-like illness (ILI) and acute bronchitis (AB) in influenza (B) and RSV ()
active periods for persons aged (a) 1-4 years, (b) 25-44 years and (c¢) 65-74 years.

and LRTI. As age increased, the relative balance
between URTI and LRTI changed, from a greater
excess for URTI than LRTI in children for both
viruses, to a relatively equal distribution in the 25-44
years group, to the reverse in the 65-74 years age
group.

We next examined the major components of LRTI
(acute bronchitis and ILI) and URTI (common cold
and otitis media). Excess incidence rates of ILI
occurred in both influenza and RSV active periods in
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the same three age groups (also in those age groups
not presented in Fig. 3) in each winter although the
cumulative excesses were generally higher in the
influenza active periods (Fig. 3; note different scale on
vertical axis for 1-4 years). There was again some
suggestion of a reducing trend for both ILI and acute
bronchitis over the 10-year period in the 1-4 and
25-44 years age groups. There was a greater excess of
acute bronchitis compared to ILI in the 1-4 years age
group where the excess of acute bronchitis occurred
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Fig. 4. Median winter cumulative excess incidence (1994/1995 to 2003/2004) of acute bronchitis (AB), influenza-like illness
(ILI), otitis media (OM) and common cold (CC) during influenza (W) and RSV ([0J) active periods, in (a) children aged <1,
1-4 and 5-14 years and (b) adults aged 15-24, 25-44, 45-64, 65-74 and >75 years.

predominately in the RSV active periods. In the 65-74
years age group there was a greater excess of acute
bronchitis compared to ILI and in the 2001/2002,
2002/2003 and 2003/2004 winter seasons an overall
predominance of acute bronchitis in the RSV active
periods.

In Figure 4 we summarize the median winter esti-
mates over the 10 years of the cumulative excess epi-
sode incidence rates of selected respiratory syndrome
diagnoses in the virus active periods for each age
group (note the scale difference between Fig. 4a and
Fig. 4b). To determine the significance of differences
between excesses in virus active periods, sample
median differences (with 95% ClIs) were calculated
between either RSV and influenza (RSV-FLU) or
influenza and RSV (FLU-RSV) population medians
(Table 2). In children aged <1 year (Fig. 4a) the esti-
mates of population excesses in RSV active periods
were significantly higher than those in the influenza
active periods for acute bronchitis [RSV-FLU (2702,
95% CI 929-4867)]; there was no significant excess
for otitis media [RSV-FLU (—119, 95% CI —272 to
260)] in this age group; as regards ILI, there was a
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small estimated population excess during the influ-
enza compared with RSV active periods [FLU-RSV
(119, 95% CI 18-218)]. Excess estimates for acute
bronchitis and common cold in children aged <1 year
far exceeded those estimates in children aged 1-4
years. Even so, for the latter age group the estimated
population median difference between RSV and
influenza active periods was highly significant for acute
bronchitis [RSV-FLU (994, 95% CI 338-1747)]; for
ILI there was a significant estimated excess during the
influenza active period [FLU-RSV (216, 95% CI
115-475)].

Estimates of excesses for otitis media in the <1 and
1-4 years age groups were similar in both virus active
periods; for children aged 5-14 years the estimate
for the FLU active period exceeded that for RSV
[FLU-RSV (130, 95% CI 31-493)].

In the age groups >15 years (Fig. 45 and Table 2)
estimated population excesses were higher in influ-
enza than RSV active periods for ILI; for acute
bronchitis there were no differences between the
estimates which were significant at the 95 % level; and
for the common cold there were excess population
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Table 2. Differences (95 % confidence intervals) between estimated population medians of cumulative excess
incidence (per 100000) of acute bronchitis, influenza-like illness, otitis media and common cold, during influenza
(FLU) and RSV active periods during winters 1994/1995 to 2003/2004

Age group

(years) Acute bronchitis Influenza-like illness Otitis media Common cold
Sample median difference RSV-FLU (95 % CI)

<1 2702 (929 to 4867) —119 (=218 to —18) —119 (—272 to 260) 3728 (632 to 5867)

1-4 994 (338 to 1747) —216 (—475to —115) —1(—262 to 281) 966 (—473 to 1608)
Sample median difference FLU-RSV (95 % CI)

5-14 40 (—48 to 153) 227 (118 to 600) 130 (31 to 493) 339 (59 to 768)

15-24 44 (—59 to 173) 218 (70 to 378) n.t. 104 (—1 to 273)

25-44 71 (—25 to 165) 249 (103 to 435) n.t. 65 (—2 to 164)

45-64 57 (— 106 to 262) 222 (52 to 419) n.t. 19 (=90 to 97)

65-74 — 14 (—255 to 328) 68 (7 to 303) n.t. —49 (— 145 to 54)

=75 130 (—488 to 469) 64 (20 to 299) n.t. —106 (—247 to 54)

n.t., Not tested; excess rates of otitis media were low in all age groups >15 years therefore sample median differences were

not calculated.

estimates for the influenza over RSV active periods
for the 15-24 and 25-44 years groups, and thereafter
no differences between the two active periods.

In summary, consideration of the material from the
perspective of the syndrome diagnoses shows that: (i)
the estimated population median rates of ILI were
greater during the influenza active periods than the
RSV active periods in all age groups; (ii) the excess of
acute bronchitis was significantly higher in the RSV
active periods in the two youngest age groups, but
for the other age groups there were no differences
between the estimated median rates for the active
periods which were significant at this level; (iii) an
estimated excess median rate of common cold was
higher in RSV active periods for children aged <1
year, but between the ages of 5 and 44 years estimated
excess rates were higher in influenza active periods (of
borderline significance for the 15-24 and 25-44 years
age groups), otherwise there were no differences
between estimates for the two active periods; (iv) for
otitis media in children aged <5 years there was little
difference between estimated medians for the two
active periods, although in the 5-14 years age group
the estimated median was greater during influenza
periods. It is worthy of note that we performed similar
analyses for excess rates of asthma in all ages (data
not shown); these excesses were small in comparison
to those for the respiratory diagnoses here considered
and were confined to RSV active periods.

In order to validate the sensitivity of the results
presented above, we repeated the analysis limiting the
estimation of excess to those winters in which periods
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of influenza and RSV activity were separable, or at
the minimum did not overlap by more than 3 weeks
(winters 1995/1996 and 1996/1997 were excluded).
The conclusions drawn from the interpretation of the
original results presented above were very similar
to those derived from this restricted analysis. The
general point about the magnitude of illness due to
RSV was reinforced.

DISCUSSION

Over the past few decades, the improved surveillance
of influenza in the community has led to a
good understanding of the epidemiology of influenza
viruses and the disease they cause. There are still,
however, very limited data pertaining to the clinical
burden of disease caused by RSV, especially in the
adult population. This study demonstrates that in
patients presenting to doctors in primary care, the
clinical burden of RSV infection is likely to be as
great, if not greater, than influenza and is apparent in
clinical data for several respiratory conditions and in
all age groups.

The methods applied in this study rely upon the
reporting of the clinical incidence of respiratory con-
ditions in general practice, and the capture of lab-
oratory reports for influenza and RSV to the Health
Protection Agency. In the WRS, doctors are required
to report every consultation with its episode type but
are given flexibility in their choice of the most appro-
priate diagnostic syndrome. Although there is inter-
doctor variation in the way diagnostic terms are used,
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there is consistency in the way that individual doctors
use them over time. The requirement to assign a
morbidity code to every consultation ensures that no
omissions occur.

The excess morbidity diagnosed as acute bronchitis
was greater in RSV active periods as opposed to
influenza active periods in the <1, 1-4 and =75 years
age groups, and a near equal burden in other age
groups. Whilst there has been a strong emphasis on
the burden of illness due to influenza, it should be
borne in mind that acute bronchitis is diagnosed by
general practitioners more frequently than influenza
even when influenza viruses are known to be circu-
lating. In the millennium winter (1999/2000), the
United Kingdom experienced a serious hospital bed
crisis and at that time the rates of acute bronchitis
reported in the elderly in the WRS exceeded any re-
ported in the previous 15 years and were much higher
than the rates of ILI. We have previously drawn
attention to the relatively high rates of asthma and
acute bronchitis in children in mid-December each
year when RSV is particularly prevalent [23, 26].

Many previous studies have documented RSV
infection in the young and old, especially the frail
elderly, and the problems that the virus causes
in terms of serious disease [8—19]. Our data suggest
that RSV is associated with a greater excess of res-
piratory disease than influenza in other age groups as
well. We have not measured the severity of the
infections but the similarity in relative distribution
of the estimated excesses across such a wide range
of diagnoses would imply little difference between the
two viruses. Nicholson and colleagues estimated
60-80% more mortality associated with RSV than
influenza each winter [11]. Although this estimate
exceeds the difference in the morbidity estimates
which we report, both studies emphasize the import-
ance of adequate surveillance of both viruses. The
shift from URTI to LRTI in the 1-4 and 65-74 years
age groups respectively is interesting and represents
the large contribution made primarily by the common
cold in children aged 1-4 years and by acute bronchitis
in the elderly. These differences stress the importance
of age-specific data when considering the impact of
respiratory infections.

Our data suggest that excesses of both LRTI and
acute bronchitis in the 65-74 years age group shifted
from occurring predominantly in influenza active
periods (1994/1995 to 2000/2001) to occurring in RSV
active periods (2001/2002 to 2003/2004, Figs 2 and 3).
The weekly incidence of ILI (as reported in the WRS
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in England and Wales) has been falling over the last
30 years, and rates in the winter seasons 2001/2002,
2002/2003, and 2003/2004 reached levels that were
very close to the baseline threshold for winter activity
[27]. Therefore, the apparent shift of acute bronchitis
from influenza to RSV active periods may simply be
a reflection of the relative change in burden of disease
caused by influenza and RSV due to the reduced cir-
culation and probably reduced virulence of influenza
viruses in the community. The most serious influenza
epidemics in recent winters have been caused by
influenza A H3N2 variants which may have a waning
impact because of residual immunity in persons as a
result of repeated infections with antigenically similar
viruses.

The findings of this study carry two important
messages:

(1) RSV is a major respiratory pathogen in all age
groups. The evidence against RSV in middle-aged
adults as well as in children and the elderly mounts
[13, 28]. Hall and colleagues have recently shown that
in healthy adults, RSV infection can result in absen-
teeism from work in 38 % of cases infected with the
virus and an average duration of illness 3 days greater
than with influenza infection [28]. Further studies of
the epidemiology of this virus infection in adults
are needed. In order to design these effectively we
need to determine the most appropriate method of
investigation, obtain much better information on the
pattern of virus shedding and its relationship to
symptoms.

We strongly suspect that RSV infection is an even
greater cause of excess morbidity and mortality in
underdeveloped countries than in the western world
and is one of the conditions that account for the
big differences in mortality which we need to
address [29-32]. Our findings challenge the WHO
recommendations of Epidemic and Pandemic Alert
and Response (EPR) diseases for surveillance, which
currently excludes RSV [33]. Although there is not
yet an effective vaccine, it is also important to pri-
oritize problems in which vaccine development is well
advanced.

(2) The effectiveness of influenza
requires further assessment. The second message con-
cerns the significance of these findings for the assess-
ment of the effectiveness of influenza vaccination. In
their recent meta-analysis, Jefferson and colleagues
referred to the confounding effect of non-influenza
respiratory virus infections where outcomes include
non-virological confirmation in individual cases [34].

vaccination
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Whilst in clinical trials it has been shown that acute
respiratory infection with fever presenting early after
illness onset during periods of influenza activity are
highly likely to be true influenza infection [35-37], this
cannot be applied to the routine operational circum-
stances of diagnosing ILI (or other acute respiratory
syndrome diagnoses) in primary care throughout
winter. Furthermore, the similarity in timing of RSV
and influenza activity is such that dual diagnosis is a
potential confounder. The impact of both viruses is so
variable from year to year that the results of studies
based on one year are not necessarily applicable to
another. In consequence, we believe the estimation of
the impact of influenza needs to be conducted with
concurrent and continuing evaluation of RSV and
that in the assessment of both conditions, a much
broader clinical diagnostic spectrum than ILI needs to
be considered.

Exercises that attempt to model the economic
burden of influenza often do not take sufficient
account of the huge burden of disecase imposed by
RSV. Since the 1969 influenza pandemic, rates of ILI
recorded in the community have been steadily falling
[27]. Using data based on recent years therefore, the
clinical and economic impact of RSV infection may be
increased relative to that commonly attributed to in-
fluenza. However, a new pandemic strain of influenza
may change the position for several years. Our data
suggest that future modelling exercises of influenza
and RSV infection need to be undertaken as a
combined exercise and need to focus on the entire
spectrum of acute respiratory syndrome diagnoses.
Furthermore, we suspect many persons experience
infection from both viruses during the course of the
winter and we would like to see investigation of the
effects of repeated virus respiratory infections and of
dual infections [13].
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