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n INTRODUCTION

V
iral lower respiratory tract infections are
a major cause of morbidity and mortality,
especially in childhood [1]. RSV is the

most frequent cause of lower respiratory tract
disease in children under 2 years, and the cause
of 70% or more of episodes of childhood bron-
chiolitis, especially in its severe forms [2-7]. Its
spread is so effective, that almost the entire
population is infected with RSV during the first
years of life. However, since immunity is not
complete after the initial infection, reinfections
can often be seen throughout life affecting old-
er children and adults, although in these popu-
lations only the upper respiratory tract is more
often affected [8].
In all geographic regions studied worldwide
evidence of RSV infection has been found. Even
in very different climatic conditions, RSV infec-
tion appears to have similar features [4, 6, 9-12].
RSV is the only viral respiratory agent, along
with the influenza virus, which is clearly re-
sponsible for a considerable number of infec-
tions every year [4, 6, 13].
Outbreaks of RSV infection are annual and the
regional RSV season is determined by the geo-
graphical equator, the disease being associated
with the rainy season in the North and the dry
season in the South, which seems to correspond
to the variations in temperature and humidity
with the spread of RSV [14]. Outbreaks are
grouped into different regions of our environ-

ment from October to May, while they are rare
during the months of June to September.
We review the RSV cases diagnosed in the Val-
ladolid HCU’s Department of Microbiology,
over a decade, and describe the annual epidem-
ic curve they present.

n MATERIALS AND METHODS

Valladolid is a Spanish city located in the centre
of the northern plateau in a valley between the
confluence of the Esgueva and Pisuerga rivers,
at an altitude of 691 metres above sea level. It
has a continental climate, with extreme temper-
atures in both winter and summer, with short
autumn and spring times. The reference popu-
lation of the area of influence of the HCU dur-
ing the study period varied between 221,482
and 286,817 inhabitants, the average population
per year being 274,046 inhabitants.
We performed a retrospective study of the peri-
od between 1990 and 2000, during which part of
the data on the temperature and humidity oc-
curring during those 11 years was collected,
these being provided by the Ministry of the En-
vironment, the National Institute of Meteorolo-
gy  through the Castilla y León Region‘s Meteo-
rology Centre, measured at the observatory of
Valladolid. At the same time, all the cases which
were diagnosed as positive for RSV in Valladol-
id HCU’s Microbiology Department during that
period were also collected, resulting from week-
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ly bulletins of aetiology statement of diseases
submitted by the above-mentioned Department
to the National Epidemiology Centre, under the
Instituto de Salud Carlos III in Madrid, corre-
sponding to the cases diagnosed and treated in
the Hospital and its area of influence.
Diagnostic techniques employed throughout
these eleven years in the detection of RSV were
of both direct detection methods (direct im-
munofluorescence and cell culture) and indirect
detection methods (enzyme-linked immunoas-
say and complement fixation reaction).

n RESULTS

The months with lower temperatures corre-
spond to those between the months of Novem-
ber and February, with average temperatures
ranging between 4.5 and 7.7°C, while the
warmest were the months of June to September
with averages falling between 18.1 and 22.5°C
(Table 1). With regard to the variations in hu-
midity, the months with highest values were
the months of November through February,
with values of 62-92%, and months with lower
values corresponding to the period between
June and September, with values between 42
and 64% humidity (Table 2). 
There were a total of 427 cases diagnosed at
Valladolid HCU’s Microbiology Department,
as positive RSV by the different diagnostic

methods used, throughout the period of the
study. The annual incidence of RSV positive
cases registered in the HCU of Valladolid and
its area of influence throughout the period
1990-2000 ranged from 5.64 to 22.3 cases per
100,000 inhabitants per year, with an average of
14.1 cases per 100,000 inhabitants per year. In-
terestingly, three peaks of incidence may be ob-
served during the study period, in 1996, 1998
and 2000 (Figure 1).
The data collected weekly were grouped per
year. A distribution in two outbreaks every
year can be observed: one at the beginning of
the year (end of the season) corresponding to
the months of January to April (weeks 1-17) and
another outbreak at the end of the year (early
season) in the months of October to December
(weeks 32-43), coinciding with the months with
lower temperatures and higher humidity (Fig-
ure 2). It could be corroborated that the dura-
tion of each RSV season ranged from 5-6
months during the two years of the study.
Every year saw a seasonal break or slip-free de-
tection of RSV-positive cases coinciding with
the months with higher temperatures and low-
er humidity, these being the months of July to
mid October (weeks 27-42 ) (Table 2).
The first week of isolation varied from week 43
(end of October) and week 5 (beginning of Feb-
ruary) throughout the period studied, reaching
81.8% of the first isolation between weeks 43
and 51 (November-December).

Table 1 - Monthly and annual average temperatures (Celsius degrees) recorded in Valladolid in the period
1990-2000.

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Mean

1990 3.8 9.3 9.8 9.2 15.7 19.8 23.7 23.2 20.6 13.2 6.4 3 13.1

1991 3.9 4.4 8.9 9.3 13.1 19.3 22.6 24.1 19.8 10.7 7.6 4.7 12.4

1992 2 5.3 8.8 11.3 16.8 15.5 23.1 22.6 17.7 10.9 8.9 5.6 12.4

1993 2.3 5.3 8.3 10 13.6 18.7 21.1 22.2 15.5 10.1 6.4 6.3 11.6

1994 4.1 5.7 10.9 9.6 14.6 18.9 24.2 23 15.9 13.6 9.4 6.1 13

1995 5.6 7.4 9.1 12.2 16.5 19.6 23.3 22.2 15.7 15.9 9.9 6.4 13.6

1996 7 4.8 8.6 11.5 13.4 20.1 22.3 20.6 16.7 13 8.3 5.6 12.7

1997 4.8 8.6 12 13.6 14.9 16.9 20.5 22.6 20.2 15.6 8.8 5.6 13.7

1998 6.2 8.1 11.1 9.5 14.3 19.4 22.4 23.2 18.6 12.3 7.6 3 13

1999 3.8 5.3 8.6 11.3 16.2 19.4 23.4 22.1 18.3 13.3 5.6 4.6 12.7

2000 1.9 8.3 9.3 9.3 15.6 20 20.9 21.3 18.6 12.5 7.2 7.4 12.7

Mean 4.5 6.4 9.6 10.7 14.8 19.6 22.4 22.5 18.1 13 7.7 5.1 20.7
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Table 2 - Monthly and annual average humidity (%) recorded in Valladolid during the period 1990-2000.

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Mean

1990 89 77 58 67 60 52 42 43 55 69 86 80 65

1991 81 77 71 61 52 50 48 42 55 69 73 79 63

1992 78 62 55 53 53 59 43 46 55 77 85 88 63

1993 92 68 63 63 65 56 44 45 64 79 81 87 67

1994 83 72 65 59 63 50 44 47 62 74 83 86 66

1995 79 77 59 51 54 49 50 50 63 66 78 85 63

1996 82 74 68 67 67 53 45 53 58 68 76 86 66

1997 87 73 52 57 62 58 56 54 59 69 83 86 66

1998 81 73 58 67 62 54 47 46 58 68 74 84 6

1999 81 69 61 62 64 53 49 55 63 76 81 87 67

2000 82 72 59 75 69 47 47 46 52 70 83 81 65

Mean 83 72 61 62 61 53 47 48 59 71 80 84 65
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Figura 1 - Annual incidence ra-
te of RSV-positive cases per
100,000 inhabitants in Vallado-
lid HCU and its surrounding
area.
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Figura 2 - Distribution of cu-
mulative weekly RSV-positive
cases in Valladolid HCU in
1990-2000.
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The week when the most RSV-positive cases
were detected varied from week 51 (December),
with 7 cases, and week 7 (February) with 9 cas-
es, coinciding with the lowest temperatures 5.1-
6.3°C, and highest humidity 72-84%. The peak
incidence weeks throughout the study period
corresponded to weeks 6 and 9 (February) in
80% of the years studied (Table 3, Figure 3).
As regards seasons, that with the highest num-
ber of RSV-positive cases was the 99-00 season
with 58 cases, while that with the fewest cases
filed was the 92-93 season with 10 cases, the
arithmetical mean being 39.4 cases per season.
The number of cases remained relatively stable
during the last six seasons remaining, with an
average of 46.2 cases per season, compared

with 29.3 cases per season for the first four sea-
sons analysed.
Table 3 and Figure 3 summarize other relevant
details of the seasons:
• In only one of the ten seasons, 98-99, a maxi-
mum peak incidence occurred before the end
of the year ahead of what happened during
the other seasons.

• In two of the ten seasons [92-93, 94-95) the
first RSV isolation did not occur until after the
beginning of the year, still lagging behind
what happened the other seasons.

• In three (92-93, 94-95, 96-97) of the last ten
seasons the last RSV isolation occurred after
April.

If we refer to the years studied, the year with

Table 3 - First and last weeks of cases in annual epidemics of RSV infection in Valladolid HCU in 1990-2000.

Season Week first diag Week max diag Week last diag No. cases

1990-91 51 5 10 13

1991-92 49 7 16 33

1992-93 5 6 26 10

1993-94 43 51 and 2 13 61

1994-95 2 6 15 37

1995-96 47 4 19 57

1996-97 47 3 and 5 22 52

1997-98 50 6 17 30

1998-99 45 51 and 52 13 43

1999-2000 49 5 12 58

Total: 394

*Cases from January to April 1990 are not included because they correspond to the 1989-1990 season.
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Figura 3 - First and last week
of the RSV epidemics as well
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number of positive diagnoses
in Valladolid HCU in 1990-2000.



173
2012

the highest number of RSV-positive cases was
1996 with 66 cases and 1991 the year when few-
er cases occurred with 16 cases, while the annu-
al average during this period was 38.8 cases. In
the period studied two peaks in the detection of
RSV-positive cases were distinguished, the
main one going from weeks 5 to 7, coinciding in
February, with between 39-43 cases per week
and another at weeks 51 and 52, with 23 to 28
cases per week, corresponding to the last weeks
of December. However, it may be stated that
there are significant values from weeks 49 to 14.

n DISCUSSION

We observed that each year the clustering of
cases was associated with two outbreaks, one at
the beginning of the year and another one at the
end, coinciding with the coldest and wettest
months. These findings are consistent with
those reported by others close to our area, who
observed that outbreaks of RSV infection are an-
nual, the RSV season extending from November
to March, presenting infection peaks around the
month of January. Such outbreaks can even be
delayed to the months of March or April [15-21].
Our results are consistent with those described
by Alonso et al. who analysed the trends at the
beginning and end of epidemics of acute RSV
bronchiolitis in part of the study area, noting
that epidemics begin in September and Octo-
ber, the highest peak observed in January and
lowest in August, ending in February, March
and April [22]. Likewise they documented
when the epidemic season began earlier, it also
ended sooner. They observed a cyclic period
every 12 months over the years studied, show-
ing a circannual rate.

In our study, a distribution of two outbreaks
per year was also observed, at the beginning
and end of the year coinciding with the coldest
and wettest months. These outbreaks have an
average duration of six months (October to
April). Coinciding with other authors we ob-
served a seasonal break or slip free of RSV-pos-
itive cases every year, coinciding with the
months of higher temperatures and lower hu-
midity, from July to October [23-26].
We conclude that in our area, RSV infections
follow a cyclical pattern which is repeated
every 12 months, in which RSV outbreaks are
related inversely to changes in temperature and
in direct proportion to changes in humidity
which occur throughout the different seasons.
The epidemiological characteristics described
above should alert doctors in the months of
highest incidence to RSV as a possible causal
agent of the different disease patterns and may
well encourage a suitable approach for manag-
ing both clinical and possible complications in
which this infection may result.
In the same way, these findings have to be con-
sidered when planning RSV immunisation pro-
grammes, either with humanized monoclonal
antibodies, or with different vaccines whose
studies and clinical trials are at an advanced
stage of research. Such vaccines should be able
to prevent lower respiratory tract infections,
hospitalizations and deaths associated with
RSV infection. An indirect benefit will be a re-
duction in secondary complications such as oti-
tis media, sinusitis and infrequent bacterial su-
perinfection.

Keywords: Respiratory Syncytial Virus, bronchi-
olitis, epidemiology, outbreaks, climatic condi-
tions.

Respiratory Syncytial Virus (RSV) is the main
cause of acute lower respiratory tract infections in
children under 2 years. Its distribution is world-
wide and even in very different climatic condi-
tions, it appears to have similar features. It is
known to produce a significant amount of infec-
tions each year. We present the results of a retro-
spective review of positive cases of RSV detected
in the Microbiology Laboratory of the Hospital
Clínico Universitario of Valladolid in the period
between 1990 and 2000, dealing with its presenta-
tion at the given time with the weather variables of

temperature and humidity. The clustering of cases
was associated with two outbreaks each year, one
at the beginning and the other at the end of the
year, coinciding with the coldest and wettest
months. This pattern was repeated each of the
years in question, with the onset of the first isola-
tion between the months of October and February,
and ending between March and June, showing the
highest peaks of isolation during the month of Feb-
ruary. Therefore, every year we observe a break or
seasonal slip matching the months with higher
temperatures and lower humidity.
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