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Abstract

Background: Descriptive analyses of influenza A (H1N1) 2009 were conducted on the pandemic (H1N1) 2009 influenza cases
in Uppsala County. Uppsala County, situated close to the Stockholm urban area, has approximately 330 000 inhabitants. The
pandemic influenza became a notifiable disease on May 2009 under the Swedish Communicable Disease Act, which implies that
suspected influenza cases must be laboratory-verified and reported to the county medical officer and to the Swedish Institute for
Infectious Disease Control.
Methods: The analyses were performed using the patients’ unique identification code via an electronic database system (eCRF)
complemented by the patients’ records.
Results: In all, 456 confirmed influenza cases were reported from June 2009 to the end of December 2009. The main outbreak
was restricted to 5 weeks in the autumn of 2009 when 82% of the cases were reported. Thirty-five percent of the patients had
underlying medical risk conditions. No difference in symptoms was found between patients with underlying medical conditions
and patients without risk. However, 64% of the patients with underlying medical conditions received antiviral therapy compared
with 24% for the other patients. Patients with medical conditions received the vaccination in the beginning of the epidemic,
whereas patients without risk received the vaccination at a later time. Forty-nine patients admitted vaccination, and of these, 46
received the vaccination 1week or less before onset of illness. The study showed that the epidemiological and clinical picture did
not differ from seasonal influenza and that younger age groups were more affected than older age groups (i.e., older persons had
some protection, probably through earlier contact with similar virus strains).
Conclusions: The pandemic-based information from national and international authorities was crafted in the shadow of the threat
from H5N1 avian influenza and was not in proportion to mainly mild-to-moderate illness caused by the 2009 H1N1 pandemic.
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Background

cases in Europe were reported in the UK in April 2009 [ 5].
During the spring of 2009, a novel strain of influenza A (H1N1) Reports indicated that younger age groups (under the age of
virus appeared globally. The new swine-origin influenza strain 18 years) were most affected [6]. It was soon evident that the
was genetically distinct from seasonal influenza virus and pandemic influenza A (H1N1) 2009virus generally only caused
classified by WHO as a novel influenza virus strain and as a mild illness not different from seasonal influenza. In addition,
pandemic influenza outbreak [1].
older individuals seemed to have partial immunity because
The novel influenza A (H1N1) virus was identified in Mexico, similar strains had been previously circulating, whereas younger
the USA, Canada and elsewhere [2]. The first cases, associated people lacked immunity and were accordingly more affected
with a number of unexpected deaths in younger persons, were [7]. Several studies have reported cross-reactive antibody
registered in Mexico [3]. Early findings of severe pneumonia and responses to the pandemic H1N1 influenza virus in the elderly
deaths associated with the novel swine-origin influenza A (H1N1) [8]. Reports from the USA indicate that more than 30% of the
were reported. However, several uncertainties remained about elderly population had neutralizing antibodies to the new A
the viral strain on the novelty of the virus, its transmissibility H1N1 2009 virus strain [9]. Moreover, post-pandemic analyses
and virulence, including the pandemic potential of the virus. found that relatively few persons≥65 years were infected during
Later, it became evident that although the pandemic virus the epidemic, i.e., the majority of the clinical cases occurred in
of 2009 was novel, it was not a new type, being classified as younger age groups [10].
influenza A(H1N1) subtype. This swine-lineage influenza virus
In May 2009, the pandemic influenza A (H1N1) was included
spread in the USA and a rapid global dispersion of the virus in the Swedish Communicable Disease Act, which states that
occurred soon thereafter. By September 2009, this influenza all suspected influenza cases had to be laboratory-verified and
infection had been discovered in 191 countries [4]. The first reported.
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Table 1. Patients (159) with one or more underlying medical
condition.
Medically treated asthma
Chronic pulmonary or cardiovascular disease

79
23

% of 448
patients
18
5

Immunodeficiency (including HIV)
Pregnancy
Diabetes
Chronic obstructive pulmonary disease

18
16
9
8

4
4
2
2

Extreme obesity
Chronic renal or liver disease
Children < 2 years and with chronic diseases

7
6
3

2
1
1

Condition

Number
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2009 cases were documented. Of the 448 verified influenza
cases, 159 (35%) belonged to one of the National Board of
Health defined medical risk categories (Table 1). These cases
included medically treated asthma, chronic pulmonary
or cardiovascular disease, diabetes, neurological diseases,
children less than 2 years of age, children with chronic diseases/
handicaps and pregnant women. Other cases included were
immunodeficiency, including HIV and extreme obesity (body
mass index, BMI>40).

Data collection and surveillance

The pandemic influenza strain became a notifiable disease
under the Swedish Communicable Disease Act on 15 May
2009, which entails that specimens had to be obtained from all
suspected influenza cases (such as fever>380C or flu-like
Since 1997, in accordance with the Swedish national policy, illness or in contact with a suspected pandemic influenza
persons≥65 years or persons of all ages with underlying case). Further, all laboratory-confirmed cases should be
medical conditions have been offered vaccination free of reported to the county medical officer and the Swedish
charge against expected seasonal influenza strains. Additional Institute for Infectious Disease Control. Information pertaining
to the yearly vaccination distributed to eligible people to onset date, underlying medical conditions, probable
against the seasonal influenza in the autumn of 2009, the source of infection (Sweden or abroad), sample date, age,
Swedish National Board of Health and Welfare determined sex, symptoms, duration of illness, antiviral treatment,
that all individuals, including children, should be offered two complications, antibiotic treatment and vaccination with the
doses of the new monovalent A (H1N1) 2009 vaccine from new monovalent AS03-adjuvanted influenza A(H1N1) vaccine
GlaxoSmithKline(GSK,Pandemrix) as soon as this vaccine was collected. In accordance with the WHO recommendation,
was available. Already before the outbreak of the pandemic antiviral drugs were offered to all patients with verified
influenza 2009, the National Board of Health and Welfare had influenza A (H1N1) infection or to patients who had at least
an agreement with the vaccine producer to purchase enough two influenza-like symptoms. In addition, special attention
vaccine to cover the whole population of Sweden in case of was directed toward patients with underlying medical risk
an influenza outbreak. This arrangement was made principally conditions. The laboratory-confirmed influenza cases were
in case of an outbreak of avian influenza (H5N1).
reported using the unique national identification number
Further, from May 2009, as part of the Swedish strategy (Swedish: personnummer) complemented by patient records.
to limit the transmission of the pandemic influenza and in The analyses were performed via an electronic database
accordance with the WHO recommendation, an antiviral drug system (eCRF) and these data were entered into a case
(Oseltamivir) was recommended for all patients with influenza- report database system (SAS/PheedIt®). The present analysis
like symptoms or who had been in contact with a verified A outlines a statistical description of study variables. In some of
(H1N1) influenza case or who had travelled in affected areas the tables and figures a few individuals are missing because
[11,12]. This recommendation was later modified, however, relevant information was lacking. Under the Communicable
when the containment policy of influenza was no longer Diseases Act, the county medical officer plans, organizes and
feasible.
runs communicable disease control and works to ensure
The aim of this study was to emphasize the importance of efficiency, coordination and standardization of this work.
evaluating influenza outbreaks cautiously by not exaggerating The Communicable Diseases Act satisfies all reasonable
its significance. International and national health authorities requirements for taking into account the respect for equal
must be particularly thoughtful when interpreting the value of all people and individual statutory rights. Written
epidemiological impact of an outbreak. We would also like informed consent of the study population was not necessary
to underline that the vaccine has to be tested and available because this study did not modify the existing diagnosis or
at the time of an outbreak.
the therapeutic strategy. Moreover, all data samples were
under code and could not be associated with an identifiable
Methods
individual by the research team.

Population

Descriptive analyses of pandemic influenza A (H1N1) 2009 were
conducted in Uppsala County, a region with approximately
330 000 inhabitants situated close to the Stockholm urban
area. In all, 448 laboratory-confirmed influenza A (H1N1)

Vaccine and vaccination campaign

In Sweden, Pandemrix was given free of charge to the general
population. All persons were offered the vaccination as soon
as it was available. Initially, two doses of the vaccine (0.5
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Figure 1. Pandemic influenza A (H1N1) 2009 in Uppsala County and Sweden.

interquartile range (IQR). Categorical variables are shown in
tables with absolute frequency and percent. Statistical
comparisons between groups were made with non-parametric
tests. The level of statistical significance was set to p<0.05. All
calculations were performed with SAS® v.9.2 (SAS Institute
Inc., Cary, NC, USA).

Results

Figure 2. Number of patients per week.

ml/dose) were recommended for all persons 13 years and
older and a half a dose for children 3-12 years. Because of
manufacturing and distribution problems, the first doses
of the vaccine were not distributed before the middle of
October (week 42) 2009. Those with underlying medical
risk conditions and young children were initially vaccinated.
General vaccination of adults was started later, approximately
after week 47. At the peak of the epidemic in the middle of
November 2009, roughly 100 000 doses of the vaccine had
been distributed (but not yet given) (Figure 1).

Statistical methods

Continuous variables are presented with mean, standard
deviation (SD), minimum value, median, maximum value and

Totally, 448 laboratory-verified pandemic influenza A (H1N1)
cases were investigated from the beginning of June 2009 to
the end of December 2009. The first sporadic cases of influenza A(H1N1) in Uppsala County were detected in June 2009.
The main epidemic occurred during 5 weeks (from the end
of October until the end of November) when 375 (82%) of
the influenza cases were reported. Before and after these
weeks, only sporadic cases were reported (Figure 2). Most
cases were domestically infected, with only 35 persons
(8%) reporting that they had acquired the infection abroad
(defined as being abroad<1 week before symptom debut);
102 patients reported that they had not been abroad; and
information was lacking for 320 patients.
Infections acquired abroad had mainly occurred in June
and July 2009. During the peak of the pandemic in November
(week 46), the incidence increased to 37.5 verified influenza
H1N1 cases per 100 000 persons in Uppsala County, which
was higher than the average incidence in Sweden (Figure 1).
Of the 448 laboratory-verified pandemic influenza A (H1N1)
patients, 268 were attending primary health care units and
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Table 2. Age distribution (years).
Analysis Variable: age
n

Mean

Standard
deviation

440

28.4

17.4

Lower
Upper
Minimum Quartile Median Quartile
0.0

15.0

25.0

41.0

Maximum
76.0

Table 3. Distributions of symptoms by age groups
(number of patients, %).
≤18 years

>18 years

Total

Symptom
Number of patients

148

(%)

440

(%)

Fever ( >37.5 C )

143

( 97 ) 251 ( 86 ) 394

( 90 )

Cough

108

( 73 ) 228 ( 78 ) 336

( 76 )

Muscle/joint aches

50

( 34 ) 176 ( 60 ) 226

( 51 )

Chest pain/shortness of breath

36

( 24 ) 122 ( 42 ) 158

( 36 )

Sore throat

54

( 36 ) 86

( 29 ) 140

( 32 )

Head ache

45

( 30 ) 114 ( 39 ) 159

( 36 )

Vomiting

33

( 22 ) 34

( 12 ) 67

( 15 )

Seizures

26

( 18 ) 49

( 17 ) 75

( 17 )

No symptoms

3

(2)

(6)

(5)

292 ( % )

17

20

Figure 3. Number of patients distributed by age.

number of women (48.5%) than men (51.5%) were verified
with pandemic influenza.
The age distribution showed that younger persons were
Number of symptoms
predominately affected (Figure 3) (mean age, 28 years; SD,
No 0
1
2
3
4
5
6
7
8
9 10
17.4 years; median age, 25 years; IQR, 15-41 years). Only 2%
159
5
4
23
32
36
37
14
4
2
2
0
Risk
of the influenza cases were ≥ 65 years (Table 2), whereas 39%
group %
3.4 2.5 14.4 20.1 22.6 23.3 8.8 2.5 1.3 1.3 -were≤18 years. The symptoms were generally mild and not
287 21 6
25
64
57
56 27 19 10 1
1
No
different from seasonal influenza infection. For all age groups,
risk
%
7.3 2.1 8.7 22.3 19.9 19.5 9.4 6.6 3.5 0.4 0.4
the most common symptom was fever, followed by productive
Total 446 26 10 48 96
93
93 41 23 12 3
1
cough and muscle/joint aches (Table 3). Comparing persons
≤18 years with those>18 years, significantly more persons
>18 years had muscle/joint aches (p<0.001).
Chest pain and shortness of breath (p<0.01) were more
Table 5. Patients who received antiviral and/or anti-bacterial
treatment.
common in those>18 years, whereas vomiting was more
common among the younger patients (p<0.02).Thirty-five
Antiviral Antibiotic
percent of the patients had at least one underlying medical
Number treatment treatment
risk condition (Table 1). The most common underlying factor
159
102
37
Risk group
%
64.2
23.3
in the medical risk patients was medically treated asthma
287
70
54
(50%), followed by chronic pulmonary and heart disease (14%).
No risk
%
24.4
18.8
Of the verified influenza cases, 172 (39%) patients received the
antiviral drug oseltamivir (Roche USA), of which 79 (48%) were
Totalt
446
172
91
given the antiviral drug within 48 hours. Figure 4 shows the
time interval from symptom debut to onset of antiviral therapy
188 were visiting the University Hospital in Uppsala. Sixty- (median, 3 days; SD, 2.4 days; IQR, 1.0-4.0 days). There was no
two patients(13.5%) were hospitalized, which is 18.8 per significant difference in severity or in number of symptoms
100 000 inhabitants; four of these patients were admitted to between patients belonging to a defined medical risk category
an intensive care unit (1.2 per 100 000 persons). Two deaths and patients without a risk factor (Table 4). However, 64% of
occurred (0.6 per100 000inhabitants): one patient who needed the patients with underlying medical condition received the
ECMO (extracorporeal membranoxygenering) treatment antiviral therapy compared with only 24% in patients without
died after 16 days with several complications while the other a medical condition (Table 5). No significant differences were
patient died at home without having sought medical care. observed between the patients with medical condition and
Both had underlying medical conditions. A slightly lower the patients with bacterial complication (Table 5).
Table 4. Distribution of symptoms in patients belonging to
medical risk groups and those without risk.
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Figure 4. Time interval (days) from symptom debut to treatment start.

Vaccination of the general population was introduced late
(week 47) in relation to the peak of the pandemic. It was
established that 49 of the verified influenza cases had received
Pandemrix. In 46 patients the vaccine had been given less than
1 week before onset of illness. Vaccine failure was observed
in three patients who had received the monovalent vaccine
more than 3 weeks before onset of illness.

they tend not to seek medical attention to the same extent
as older people. However, the main transmission of influenza
virus occurs among schoolchildren and in day care centers.
Another important explanation to the discrepancy in the
age distribution was that older persons had antibody
responses against the influenza A (H1N1) virus, most likely
because they had previously been infected with similar
virus strains. Several studies have verified cross-reactive
Discussion
antibodies against the pandemic A (H1N1) virus. One study,
The pandemic influenza outbreak in Uppsala County was performing hemagglutination-inhibition and neutralization
evaluated from the first cases in the beginning of June to the tests, demonstrated that persons 60 years and older had
end of December 2009.In our opinion most of the clinical cases cross-reactive antibodies to A (H1N1) 2009 [9]. The influenza A
in the pandemic influenza in Uppsala County were reported (H1N1) viruses have been circulating before 1946, suggesting
because of the high media attention and because the that elderly persons that have been exposed to this virus or
pandemic influenza became a notifiable disease under the similar strains have some protection against the virus strain
Swedish Communicable Disease Act. The main epidemic was [10]. A high degree of antigenic and genetic similarity to an
limited to 5weeks in the autumn of 2009 when most (82%) influenza outbreak in the USA and Europe in 1976 has been
of the cases occurred.
shown [12]. Further, younger persons had little evidence of
In Uppsala County 448 verified influenza A (H1N1) cases cross-reactive antibodies to the 2009 H1N1 pandemic virus,
were diagnosed: 62 (13.8%) patients were hospitalized and whereas older individuals had pre-existing antibodies [13].
2 (0.4%) with underlying medical conditions died. Notable Reports from the USA have confirmed that older populations
was that persons with medically treated asthma were most had some protection against the pandemic virus [9,14]. In
affected and prone to seek medical attendance.
metropolitan France children and adolescents were found
For the majority of cases, the symptoms and severity were to lack antibodies to the 2009 influenza A (H1N1) before the
mild and comparable with what is observed in seasonal influ- pandemic. In contrast, persons aged > 65 years had crossenza and consistent with other reports [7,8]. Gastroint-estinal reactive antibodies before the pandemic [15]. Post-pandemic
symptoms were more frequent, especially in younger age clinical cases and seroconversions were mostly detected in
groups. However, gastrointestinal symptoms might be more younger individuals (few of the elderly showed signs of having
common than is generally recognized because adolescents been infected) [15]. Moreover, cross-reactive antibodies
do not normally seek medical care for vomiting or diarrhea. against seasonal H1N1 viruses were found to neutralize the
Because the majority of persons were younger (mean age, 2009 pandemic influenza A (H1N1) virus in individuals 60
28 years) with only 2%≥65 years, the age distribution in our years and older, which might have contributed to lowering
study differed from what is typically reported in seasonal the prevalence of the 2009 pandemic [16]. Evidence that the
influenza. One explanation for the discrepancy in the age elderly had some kind of protection was demonstrated in
distribution could be that the attention in the media led the Taiwanese population in stored sera from donors born
to younger people seeking medical care, something they between 1917 and 2008 [17]. Combined, these data provide
normally would not do. The number of young people taken evidence that older people worldwide were less susceptible
ill from influenza is higher than usually assumed because to the new pandemic influenza strain because it had been
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circulating for some time before 2009. Particularly noteworthy
is that the main reason for WHO to classify the influenza A
(H1N1) 2009 pandemic was that it was an entirely new strain.
In accordance with WHO recommendations, 39% of
patients with verified pandemic influenza in Uppsala received
an antiviral drug (oseltamivir), treatment that might have
contributed to modifying the illness [18]. No significant
differences in symptoms or degree of illness were noted
between medical risk groups and those without risk. However,
in patients with underlying medical conditions 64% received
the antiviral treatment compared with 24% in those without
a medical condition (Table 5). During the pandemic 2009 in
the USA,hospitalizations were believed averted because of
the effect of the antiviral drug [19], indicating benefits of
antiviral therapy, particularly for individuals with underlying
medical conditions [20]. However, receiving the antiviral
drugs early in the course of the disease is crucial [21]. Data
from hospitalized patients in the USA suggest that the use of
antiviral drugs was beneficial when initiated early(i.e., within
the first 2 days of illness). The data also suggest that patients
were less likely to die if therapy was started within 48 hours
after onset of symptoms [6,22]. During the pandemic in Uppsala
County, the antiviral therapy was given relatively soon after
symptom debut (48% of those given antiviral therapy received
it within 48 hours, mean 3.1 days). No significant difference
was found in bacterial complications between individuals
with and without underlying medical conditions. Because
the vaccination started late in relation to the peak of the
epidemic, many persons, especially those without risk, had not
received the vaccination in time to be protected. Forty-nine
of the patients with laboratory-confirmed influenza admitted
being vaccinated; of these 49 patients, 46 had received the
vaccine<1 week before they had fallen ill with the influenza.
Vaccine failures were documented in only three patients.
Consequently, the effectiveness of the vaccine is difficult to
evaluate. However, a prospective population–based cohort
study carried out in Stockholm County, Sweden indicated
that the monovalent AS03-adjuvanted influenza vaccine
was highly protective against pandemic influenza [23]. Other
studies, using the same adjuvanted vaccine, have confirmed
its efficiency [24,25]. On the other hand, countries with little
vaccination efforts did not differ in influenza-caused morbidity
or death compared with Sweden. Already in August 2009, the
peak of the influenza had passed in Australia, New Zeeland
and Chile and information about the development of the
pandemic was available [26-28]. The epidemic had started in
June and culminated during 4weeks in July. The course of the
epidemic was similar in these three countries, i.e., it was of short
duration and did not differ from seasonal influenza. Concerning
population density and medical service, these countries are
comparable with Sweden. In case of an (H5N1) influenza
outbreak the Swedish authorities had an agreement with the
vaccine producer to purchase influenza vaccine to support
the new recommendation to vaccinate the entire Swedish

doi: 10.7243/2052-5958-1-6
population. Regardless of the development of the epidemic
in the Southern Hemisphere, the Swedish authorities had a
binding agreement to complete the vaccine commitment. After
the mild outcome of the pandemic, the vaccination strategy
has been questioned and concerns have been raised about
the cost of the vaccine as well as the necessity of two doses of
vaccine for the whole population [29]. Despite that no vaccine
had been available in the Southern Hemisphere in 2009, the
course and outcome of the epidemic were comparable to the
development in Sweden. Moreover, doubt has recently been
cast on the possible side effects of mass-vaccination with an
untested vaccine. In Sweden, an increase of young people
with narkolepsia following vaccination with Pandemrix has
been observed [30].

Conclusions

The outbreak of the pandemic A (H1N1) influenza was limited
to a few weeks in the late autumn of 2009. The epidemiological
and clinical features did not differ from seasonal influenza
viruses. Transmission mainly occurred between younger age
groups. Older individuals had some protection, probably
because similar influenza viral strains have previously been
circulating. The intensive media coverage of the pandemic
based on information from national and international
authorities was not in proportion to its severity, extension
or effect on public welfare.
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