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Preface
This interim report describes the results of epidemiological and virological
surveillance in Sweden during the initial phase of the 2017–2018 season (week 40–
week 3). The report is prepared for the World Health Organization (WHO) as part
of the Public Health Agency of Sweden’s function as a National Influenza Centre
(NIC) in order to facilitate evaluation of the season before the vaccine selection
meeting in February 2018, as requested.
A final report in English about the influenza season in Sweden will be available
after the end of the season on the Public Health Agency’s website.1
The report has been prepared by Mia Brytting, Helena Dahl, and Åsa Wiman of the
Unit for Laboratory Surveillance of Vaccine Preventable Diseases and by Emma
Byström, AnnaSara Carnahan, and Marie Rapp of the Unit for Vaccination
Programs.
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Folkhälsomyndigheten. http://www.folkhalsomyndigheten.se/publicerat-material/publikationer/. Suggested search
query: “Influenza in Sweden”.
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Summary
The influenza season of 2017–2018 in Sweden has so far been dominated by
influenza B (73% of all laboratory-confirmed cases). As of week 3, a total of 3,443
laboratory-confirmed influenza cases have been reported thus far in the season. Of
the influenza B samples analysed for lineage, all have been B/Yamagata. Of the
subtyped influenza A samples, 88% have been A(H3N2) and 12%
A(H1N1)pdm09.
Of the 53 characterized influenza A(H3N2) viruses, 57% belonged to clade 3C.2a
and 43 % to subclade 3C.2a1. All the 11 characterized A(H1N1)pdm09 viruses
belonged to subclade 6B.1, and all the 58 characterised B/Yamagata-like viruses
belonged to clade 3. No B/Victoria-like viruses have yet been available for further
characterization. None of the characterised A(H3N2) (n=55), A(H1N1)pdm09
(n=11) or B/Yamagata (n=56) viruses had any of the mutations known to be
associated with reduced or highly reduced inhibition to oseltamivir or zanamivir.
The number of laboratory-confirmed influenza cases crossed the epidemic
threshold in week 49, which is comparable to previous seasons. During the
following weeks, the number of influenza cases increased until week 52, when it
reached a medium level and the increase subsided. The number of cases began to
increase again in week 3. Week 3 had the highest percentage of positive samples at
23%. The percentage of positive samples however, had not yet reach peak activity
levels which is usually occurs at 30% or higher.
The latest interim estimate of vaccination coverage against influenza among the
elderly (65 years and older) is 44.4%, based on data from November and December
2017, slightly lower than the previous season at this point (45.8%).
The age distribution of laboratory-confirmed cases indicates that those who seek
medical care and are admitted to hospitals (most of those sampled for influenza)
are older than those seeking primary care for influenza-like illness. The median
ages of laboratory-confirmed influenza A and B cases from clinical laboratories are
68 and 63, respectively, while the median ages in sentinel sampling are 33 and 41.5
years.
Of the patients in intensive care this season, 79% belonged to a risk group for
severe influenza infection. In the age groups 10-64 years however, almost half of
the patients did not belong to a medical risk group. Chronic heart-lung disease,
immunosuppression, and chronic liver/kidney disease were the most commonly
reported risk factors. Of patients recommended seasonal influenza vaccination
either due to having a medical risk or due to age (and known vaccination status),
18% were vaccinated.
So far during the 2017–2018 season, no significant influenza-related excess
mortality has been seen in either EuroMoMo or FluMoMo models.
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Epidemiological data
Vaccination coverage
In-season interim estimates of the vaccination coverage against seasonal influenza
per age group are calculated using data from 14 out of 21 county councils2 where
data on vaccines by age group are available during the season.
The latest interim estimate of vaccination coverage against influenza among the
elderly (65 years and older) is 44.4%, based on data from November and December
2017, slightly lower than the previous season at this point (45.8%). For those under
65 years of age, approximately 2 percent have been vaccinated overall. Vaccination
coverage in those aged 40-64 years increased to nearly 10% from 4%.

Syndromic surveillance
Two systems of syndromic surveillance are being used this season, Webbsök (“Web
search”) and telephone calls to medical advice line 1177. Webbsök is an
automated system that uses a statistical model and completely anonymous data
from a medical advice website to estimate the development of sentinel influenzalike illness (ILI) incidence. Aggregated weekly data on calls to medical advice line
1177 include the number of calls related to cough, fever, and sore throat. The
proportion of calls related to fever among children has been found to be a good
indicator of influenza activity in the community.
Webbsök was the first system to cross the epidemic threshold during the season and
indicated that the 2017–2018 influenza season started week 43, 2017. However,
Webbsök has indicated a low level of influenza activity most weeks except week 52,
2017 and week 3, 2018 (and onward), when it was at a medium level.
The number of calls to 1177 regarding fever among children exceeded the
epidemic threshold in week 51, 2017, but has not yet reached medium intensity.

Antiviral sales
Every Monday, the Public Health Agency receives data from the Swedish eHealth
Agency on the previous week's sales of the antivirals zanamivir and oseltamivir.
Data include all sales categories, i.e. prescriptions and health care requisitions.
Weekly sales of antivirals during the 2017–2018 season has followed the pattern of
laboratory-confirmed cases. A total of approximately 4 000 doses of antivirals have
been sold thus far in the season (to week 3, 2018), compared with 8 000 doses last

2

Gävleborg, Halland, Jämtland Härjedalen, Jönköping, Kalmar, Kronoberg, Norrbotten, Stockholm, Sörmland,
Värmland, Västmanland, Västernorrland, Västra Götaland, and Östergötland.
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year (which was an intense, early A(H3N2)-dominated season), with about a third
being sold as direct prescriptions and two thirds in health care requisitions.

Laboratory-based surveillance
All laboratory-confirmed cases of influenza fall under statutory reporting
requirements (as of Dec 1, 2015) but subtyping is not required. Denominator data
(the total number of samples analysed) are reported voluntarily via e-mail.
The number of laboratory-confirmed influenza cases crossed the epidemic
threshold in week 49, which is within the period when the influenza epidemic
usually starts (Figure 1). During the following weeks, the number of influenza
cases increased until week 52, when it reached a medium level and the increase
subsided. The number of cases began to increase again in week 3. Between week
40 and week 3, a total of 3,443 laboratory-confirmed influenza cases have been
reported.
Figure 1. Total number of laboratory-confirmed cases of influenza (all types) per week and
the dominating influenza type(s) per season from 2013 to 2018 (week 3).

More than 26,000 people have been tested for influenza this season (until week 3).
Week 3 had the highest percentage of positive samples at 23%. The percentage of
positive samples however, had not yet reach peak activity levels which is usually
occurs at 30% or higher (see Figure 2).
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Figure 2. Percentage of samples testing positive for influenza, per week, in the past five
seasons.

Viral distribution
The 2017–2018 season has been dominated by influenza B with 2,518 laboratoryconfirmed cases (73% of all cases). Of the positive influenza B samples that have
been analysed for lineage, all have been B/Yamagata. At total of 925 cases of
influenza A have been reported and of the influenza A samples subtyped, the
majority have been influenza A(H3N2) (88%), see also Virological Data below.
Age and sex distribution
Individuals aged 65 years and older have had the highest incidence of both
influenza B and influenza A, with 90 cases and 25 laboratory-confirmed cases per
100,000 population, respectively (see Table 1 and Figures 3 and 4). Approximately
half of the influenza B cases (49%) and influenza A cases (55%) were seen among
individuals aged 65 years and older, followed by individuals aged 40-64 (20-25%).
The median ages of influenza A and B cases are 68 and 63, respectively. There is a
significant difference in sex distribution among cases, with more women (53%)
than men reported.
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Table 1. Number (No.) and incidence (Inc.) per 100,000 population and age group of
laboratory-confirmed cases of influenza A and influenza B in Sweden, 2017–2018.
Influenza A

Influenza B

Age group

No.

Inc.

No.

Inc.

0-4 years
5–14 years
15–39 years
40–64 years
≥65 years
Total

49
36
143
183
510
921

8,4
3,0
4,5
5,8
25,2
9,1

91
123
419
635
1233
2 501

8,4
3,0
4,5
5,8
25,2
9,1

Total
influenza
Total
Total
No.
Inc.
140
23,9
159
14,1
562
18,2
818
26,4
1743
89,5
3 422
34,7

Figure 3. Weekly incidence of influenza A per age group in Sweden, 2017–2018 season.

Figure 4. Weekly incidence of influenza B per age group in Sweden, 2017–2018
season.
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Influenza cases in intensive care
The Public Health Agency receives daily, anonymised data on influenza patients in
intensive care through a collaboration with the Swedish Intensive Care Registry
(SIR). A special influenza module in the registry, known as SIRI, allows the
treating physician at an intensive care unit to report age, sex, underlying medical
conditions, complications, antiviral treatment, vaccination status, and influenza
type for patients under treatment.
Between week 40 and week 3, a total of 71 patients in intensive care with
laboratory-confirmed influenza were reported through SIRI. Because of reporting
lags, there are likely more patients that are yet to be reported.
The majority of patients in intensive care, 53 cases (75%), were infected with
influenza B, while 18 patients (25%) were infected with influenza A, of which 6
were subtyped to influenza A(H3N2) (Table 2, Figure 5). The median age of the
patients with influenza B was 69 years and 75 years for influenza A. The majority
of the patients (40 patients, 55%) was 65 years and older. More patients among
women (56%) than men (44%) have been reported but the difference is not
significant.
Of the patients in intensive care, 56 (79%) belonged to a medical risk group or
were ≥65 years of age. Chronic heart-lung disease (n = 34), immunosuppression (n
= 14), and chronic liver/kidney disease (n = 7) were the most commonly reported
risk factors. None of the reported patients was pregnant. In the age group 10-64
years however, almost half (48%) of the 31 patients were not reported as belonging
to a medical risk group for severe influenza infection.
Overall, 56 patients were recommended seasonal influenza vaccination either due
to medical risk or age. Of these, vaccination status was known for 34 patients
(48%), of whom 6 (18%) were vaccinated.
Five patients with known outcome 30 days after the start of the intensive care
treatment have died. Of these, three belonged to a medical risk group or were 65
years or older. Many patients are still in intensive care, so outcomes for those
patients are not yet known.
Table 2. Age distribution of laboratory-confirmed influenza patients in intensive care by
influenza type and subtype.
Reported influenza type
A(H1N1)pdm09
A(H3N2)
A, no subtype stated
B
Total
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Number of patients
0
6
12
53
71

Median age in years (min, max)
60 (31, 80)
75 (38, 88)
69 (10, 90)
70 (10, 90)

Figure 5. Number of patients in intensive care and total number of laboratory
confirmed-cases by week of infection, Sweden, 2017–2018 season.

Influenza-related excess mortality
Two models are used to identify crude and influenza-related excess mortality
during the influenza season using the aggregate number of deaths. The EuroMoMo
model estimates the crude excess mortality for the whole country, by age group,
and regionally. The FluMoMo model estimates excess mortality due to either
influenza activity or extreme temperatures, nationally and by age group.
Thus far during the season, no significant influenza-related excess mortality has
been seen in either EuroMoMo or FluMoMo models. Crude excess mortality for
the age group those aged 65 years and older is shown in Figure 6 (EuroMoMo).
Figure 6. Crude excess mortality for ≥65 year age group, Sweden 2012–2018 (week 3).
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Deaths 30 days after influenza diagnosis
The Public Health Agency has access to data on individual deceased persons
through the Swedish Tax Agency. A search in this registry is performed
intermittently to identify which influenza patients are deceased and to retrieve their
dates of death. The number of influenza-related deaths is estimated by calculating
the time between diagnosis of influenza and death. If 30 days or fewer have
elapsed, the death is considered to be influenza-related. This preliminary analysis
includes all laboratory-confirmed influenza cases with a diagnosis date between
week 40, 2017, and week 51, 2017. 3
In total, 30 of 823 persons who received a laboratory-confirmed influenza
diagnosis up to an including week 51, 2017 had died within 30 days of diagnosis.
Of these, 19 had influenza A and 11 had influenza B. Only 1 influenza A case was
subtyped (to A(H3N2)), whereas the remaining were not subtyped. Based on
subtyping at a few laboratories this season (see below), it is reasonable to assume
that most of these had influenza A(H3N2). Although none of the influenza B
samples had been analysed for lineage, these can be assumed to be B/Yamagata.
Most deaths within 30 days occurred among the elderly aged ≥65 years (28 deaths),
while 2 deaths occurred among adults aged 15-39 years. Patients who died ranged
in age from 31 to 101 years, with a median age of 82 years of age. Patients who
had not died within 30 days of diagnosis had a median age of 64 years. Two thirds
of those who had died were women.

3

Excludes 6 patients whose personal identification number was not included in the case report, meaning their status at 30 days
could not be ascertained. Approximately 2,835 influenza cases (from weeks 52, 2017 onward) were too recent to be included in the
analysis.
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Virological data
Sentinel sampling
Virological analysis of sentinel samples from sentinel general practitioners (GPs),
and paediatric clinics contributes to national and international surveillance of
circulating influenza viruses. Patient characteristics, including age, sex, risk
factors, syndrome (ILI vs. acute respiratory illness (ARI)), and vaccination status,
are analysed with respect to the types of influenza that are circulating.
So far during the 2017–2018 season, 723 sentinel samples have been submitted
from 77 participants, including 70 GPs and 7 paediatric clinics. Eighty-six percent
of the samples were collected by GPs. So far, 116 samples (16%) have tested
positive for influenza. Figure 7 shows the distribution of weekly samples taken,
positive samples by subtype and lineage, as well as percentage positive.
Of the positive samples, 94 (81%) were positive for influenza B and 22 (19%) were
positive for influenza A. Of the influenza A positives, 19 (86%) were influenza
A(H3N2), and 3 (14%) were influenza A(H1N1)pdm09.
Figure 7. Number of sentinel samples submitted each week and the number and percentage
of the positive samples by subtype/lineage, 2017–2018 (week 3).

Clinical features
Of the 723 patients sampled through the sentinel system, 79% had ILI and 13% had
ARI (Table 3). In total, 59% of the samples came from women.
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Table 3. Summary of laboratory results, median age, and proportion of patients with ILI
from the sentinel sampling system for the last three seasons.
Season 2015–2016

Analyses
Analysed

1,341

Negative

972

Proportion positive
Positive
for influenza A
A(H1N1)pdm09
A(H3N2)
A, not subtyped
Positive
for influenza B
B/Victoria

Median
age
(years)

Season 2016–2017

ILI

Analyses

Season 2017–2018 (week 3)

Median
age
(years)

ILI

1,120
43,5

82%

887

Analyses

Median
age
(years)

36

85%

607

27,5%

21%

16%

271

227

22

42

78%

259

28,5

86%

2

27

100%

3

46

67%

11

40

100%

213

34

90%

19

31

84%

1

59

100%

12

35

93%

0

41,5

86%

97

6

94

89

18

84%

2

4

100%

0

B/Yamagata

8

47

75%

3

44

100%

94

B, not lineage typed

0

1

3

0%

0

Influenza infection among vaccinated patients
Vaccination status was reported for 703 of the 723 patients sampled during the
season. Of these, 64 (9.1%) were vaccinated. In total 18.6 % of all samples were
collected from patients belonging to a risk group (aged 65 years or older being the
most common, followed by chronic lung disease). In total, 34% of these patients
were vaccinated.
Influenza A(H3N2) was detected in three vaccinated patients (15.8%) with a
median age of 63 years. Two of the three patients belonged a risk group.

Subtyping and lineage determination
All diagnostic laboratories perform typing by real-time PCR for influenza A and B.
Three of these laboratories (Göteborg, Lund, and Umeå) also perform subtyping
for A(H3N2) and A(H1N1)pdm09 on some samples, but none perform influenza B
lineage typing. The Public Health Agency of Sweden performs subtyping and
lineage typing by real-time PCR for all samples sent in to the agency from the
diagnostic laboratories and on all positive samples analysed within sentinel
surveillance.
In total, 185 influenza A-positive samples from clinical laboratories have been
subtyped, of which 88% were A(H3N2) and 12% were A(H1N1)pdm09. Similarly,
of the 22 influenza A positive samples from sentinel surveillance, 86% were
A(H3N2) and 14% were A(H1N1)pdm09.
As of week 3, the lineage has been determined for 105 influenza B-positive
samples collected from clinical laboratories. All belonged to the B/Yamagata
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ILI

723

lineage. In addition, the 94 influenza B-positive samples from sentinel surveillance
were also B/Yamagata like.

Characterisation of viruses
A representative selection (geographical locations, collection time periods, and
types/subtypes) of the influenza-positive samples from laboratories and from the
sentinel surveillance program have been further analysed by sequencing, and some
of these have also been isolated and sent to WHO CC in London for further
analyses. The results from sequencing analysis for each A subtype and B lineage
are presented below. All characterisation data have been reported to TESSy and to
the Global Initiative on Sharing All Influenza Data (GISAID).
Characterisation of influenza A(H1N1)pdm09
All 11 A(H1N1)pdm09 viruses from the current season (including one collected
week 35) for which the HA gene have been sequenced belong to subclade 6B.1
(see phylogenetic tree for influenza A(H1N1)pdm09 in Appendix 1), as do the vast
majority of the characterised European A(H1N1)pdm09-viruses (Flu News Europe,
week 2, 2018). In previous antigenic analyses, the majority of tested viruses in this
subclade have shown good match to the northern hemisphere vaccine strain for
season 2017-2018, A/Michigan/45/2015 (subclade 6B.1) according to the latest
WHO vaccine composition recommendations (Recommended composition of
influenza virus vaccines for use in the 2018 southern hemisphere influenza season:
WHO, September 2017).
None of the 11 A(H1N1)pdm09 viruses for which the NA gene was sequenced had
any mutations known to be associated with reduced or highly reduced inhibition to
oseltamivir (Tamiflu®/Ebilfumin®) or zanamivir (Relenza). All 12 analysed
viruses were resistant to amantadine due to the S31N substitution in M2 gene.
Characterisation of influenza A(H3N2)
The HA gene of 53 A(H3N2) viruses (including 17 collected between week 29 and
39) have been analysed by sequencing. Of these, 30 viruses (57%) belong to HA
clade 3C.2a, while 23 (43%) belong to the subclade 3C.2a1 (see phylogenetic tree
in Appendix 2). A similar distribution between 3C.2a and 3C.2a1 is also seen
among the viruses circulating in the rest of Europe (Flu News Europe, week 2,
2018). In antigenic analyses with ferret antiserum raised against cell-propagated
vaccine strain A/Hong Kong 4801/2018 generally inhibited viruses in these two
clades better than ferret antiserum raised against egg-propagated A/Hong
Kong/4801/2014 according to the latest WHO vaccine composition
recommendations (Recommended composition of influenza virus vaccines for use
in the 2018 southern hemisphere influenza season: WHO, September 2017).
None of the 53 A(H3N2) viruses for which the NA gene was sequenced had any
mutations known to be associated with reduced or highly reduced inhibition to
oseltamivir or zanamivir (Relenza). All 55 viruses for which the M2 gene were
sequenced were resistant to amantadine due to the substitution S31N.
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Characterisation of influenza B
B/Yamagata

A total of 58 B/Yamagata-like viruses (including four collected between weeks 35
and 37) have been further characterised by sequencing of the HA gene and they all
belonged to clade 3 (see phylogenetic tree in Appendix 3). In the rest of Europe,
clade 3 is also the dominating clade among the B/Yamagata viruses (Flu News
Europe, week 2, 2018). The majority of viruses in this clade have in previous
antigenic analyses showed good match to the vaccine strain of the quadrivalent
vaccine B/Phuket/3073/2013, which also belong to clade 3 (Recommended
composition of influenza virus vaccines for use in the 2018 southern hemisphere
influenza season: WHO, September 2017). None of the 56 B/Yamagata viruses for
which the NA gene was sequenced had any mutations known to be associated with
reduced or highly reduced inhibition to oseltamivir or zanamivir.
B/Victoria

No Influenza B/Victoria-lineage viruses have been detected among the lineagetyped influenza B samples in Sweden so far.
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Appendix 1.

A/Skovde/5/2017_v47
A/Skovde/4/2017_v46
A/Sweden/9/2016_(15/16)
A/Stockholm/21/2016_(15/16)
A/Stockholm/70/2015_(15/16)
A/Stockholm/2/2016_(15/16)
A/Karlstad/2/2016_(15/16)
A/Linkoping/2/2015_(15/16)
A/Stockholm/71/2015_(15/16)
A/Uppsala/2/2016_(15/16)
A/Sweden//1/2016_(15/16)
A/Skovde/6/2015_(15/16)
A/Stockholm/56/2015_(15/16)
A/Stockholm/62/2015_(15/16)
A/Stockholm//57/2015_(15/16)
A/Stockholm/60/2015_(15/16)
A/Stockholm/66/2015_(15/16)
A/Stockholm/59/2015_(15/16)
A/Sweden/38/2015_(15/16)
A/Uppsala/8/2015_(15/16)
A/Stockholm/53/2015_(15/16)
A/Stockholm/47/2015_(15/16)
A/Stockholm/52/2015_(15/16)
A/Stockholm/51/2015_(15/16)
A/Stockholm/46/2015_(15/16)
A/Sweden/34/2015_(15/16)
A/Stockholm/55/2015_(15/16)
A/Stockholm/49/2015_(15/16)
A/Karlstad/4/2015_(15/16)
A/Sweden/36/2015_(15/16)
A/Stockholm/41/2015_(15/16)
A/Stockholm/23/2016_(15/16)
A/Sweden/21/2016_(15/16)
A/Stockholm/39/2016_(16/17)
A/Karlstad/1/2016_(15/16)
A/Stockholm/76/2015_(15/16)
A/Vaxjo/1/2016_(15/16)
A/Stockholm/68/2015_(15/16)
A/Stockholm/27/2016_(15/16)
A/Sweden/18/2016_(15/16)
A/Stockholm/67/2015_(15/16)
A/Stockholm/20/2016_(15/16)
A/Sweden/30/2016_(15/16)
A/Stockholm/69/2015_(15/16)
A/Linkoping/3/2015_(15/16)
A/Karlstad/3/2016_(15/16)
A/Jonkoping/1/2015_(15/16)
A/Stockholm/72/2015_(15/16)
A/Stockholm/9/2016_(15/16)
A/Trollhattan/1/2016_(15/16)
A/Stockholm/12/2016_(15/16)
A/Stockholm/8/2016_(15/16)
A/Halmstad/1/2016_(15/16)
A/Stockholm/5/2016_(15/16)
A/Stockholm/15/2016_(15/16)
A/Stockholm/7/2016_(15/16)
A/Stockholm/4/2016_(15/16)
A/Stockholm/3/2016_(15/16)
A/Karlstad/4/2016_(15/16)
A/Stockholm/11/2016_(15/16)
A/Uppsala/3/2016_(15/16)
A/Sweden/7/2016_(15/16)
A/Sweden/8/2016_(15/16)
A/Sweden/44/2015_(15/16)
A/Sweden/43/2015_(15/16)
A/Sweden/4/2016_(15/16)
A/Sweden/6/2016_(15/16)
A/Sweden/42/2015_(15/16)
A/Sweden/10/2016_(15/16)
A/Sweden/13/2016_(15/16)
A/Sweden/2/2016_(15/16)
A/Sweden/11/2016_(15/16)
A/Sweden/17/2016_(15/16)
A/Sweden/19/2016_(15/16)
A/Stockholm/17/2016_(15/16)
A/Skovde/1/2016_(15/16)
A/Stockholm/18/2016_(15/16)
A/Visby/1/2016_(15/16)
A/Sweden/28/2016_(15/16)
A/Sweden/27/2016_(15/16)
A/Sweden/26/2016_(15/16)
A/Sweden/25/2016_(15/16)
A/Uppsala/5/2016_(15/16)
A/Stockholm/6/2016_(15/16)
A/Sweden/35/2015_(15/16)
A/Stockholm/10/2016_(15/16)
A/Sweden/5/2016_(15/16)
A/Sweden/12/2016_(15/16)
A/Umea/2/2015_(15/16)
A/Stockholm/74/2015_(15/16)
A/Sweden/37/2015_(15/16)
A/HongKong/2199/2017
A/OSAKA/170/2017
A/Slovenia/2903/2015
A/Stockholm/50/2015_(15/16)
A/Stockholm/35/2016_(16/17)
A/Stockholm/36/2016_(16/17)
A/Skovde/2/2016_(16/17)
A/Uppsala/7/2016_(16/17)
A/Uppsala/6/2016_(16/17)
A/Linkoping/3/2016_(16/17)
A/Torino/93/2017
A/Uppsala/8/2016_(16/17)
A/Sweden/8/2017_(16/17)
A/Sweden/39/2015_(15/16)
A/Uppsala/1/2016_(15/16)
A/Lund/1/2016_(15/16)
A/Stockholm/48/2015_(15/16)
A/Thuringen/130/2017
A/Stockholm/9/2017_(16/17)
A/Dakar/09/2017
A/HongKong/2111/2017
A/Halmstad/4/2017_v48
A/Trollhattan/3/2016_(15/16)
A/Bayern/81/2017
A/HongKong/2214/2017
A/Norway/2146/2017
A/HongKong/2245/2017
A/Linkoping/5/2017_v51
A/Sweden/82/2017_v50
A/Stockholm/42/2017_v35
A/Sweden/77/2017_v47
A/Stockholm/41/2017_v40
A/Stockholm/33/2017_(16/17)
A/Gavle/4/2017_v51
A/Paris/1289/2017
A/Stockholm/17/2018_v1
A/Stockholm/34/2017_(16/17)
A/Sweden/79/2017_v48
A/Michigan/45/2015
A/Uppsala/4/2016_(15/16)
A/Ghana/FS-16-0249/2016
A/SouthAfrica/3626/2013
A/Stockholm/39/2015_(15/16)
A/Sweden/3/2016_(15/16)
A/Trollhattan/2/2016_(15/16)
A/Israel/Q-504/2015
A/Stockholm/38/2015_(15/16)
A/Stockholm/16/2016_(15/16)
A/Jilin-Ningjiang/SWL1297/2017
A/Dakar/04/2014
A/St.Petersburg/27/2011
A/St.Petersburg/100/2011
A/HongKong/5659/2012
A/Astrakhan/1/2011
A/Norway/120/2013
A/CzechRepublic/32/2011
A/HongKong/2212/2010
A/Christchurch/16/2010
A/HongKong/3934/2011
A/Bayern/69/2009
A/Dakar/20/2012
19
A/California/07/2009
0.005

Appendix
1.
Phylogenetic tree influenza A(H1N1)pdm09
hemagglutinin (HA1 aa)

Season 2017/2018 (including weeks 27-39, 2017)
Season 2016/2017
Season 2015/2015
Vaccine strain 2017/2018
Group representatives
Refererence strains

6B.1

6B.2

Appendix 2.

A/Stockholm/46/2017_v45
A/Stockholm/50/2017_v46
A/Stockholm/44/2017_v44
A/Kalmar/2/2017_v39
A/Stockholm/48/2017_v46
A/Stockholm/53/2017_v46
A/Stockholm/52/2017_v46
A/Stockholm/51/2017_v46
A/Uppsala/3/2017_v52
A/Sweden/84/2017_v50
A/Sweden/83/2017_v50
A/HongKong/2286/2017
A/Stockholm/39/2017_v38
A/Lund/4/2017_v33
A/Stockholm/43/2017_v42
A/HongKong/3156/2017
A/Uppsala/2/2017_v40
A/Victoria/10/2017
A/Sweden/81/2017_v50
A/Stockholm/28/2017_v37
A/Halmstad/1/2017_v43
A/HongKong/3163/2017
A/Stockholm/38/2017_v38
A/Stockholm/30/2017_v37
A/Stockholm/36/2017_v38
A/Stockholm/40/2017_v39
A/Sweden/74/2017_v47
A/Greece/4/2017
A/Qatar/10-VI-17-0001178/2017
A/Hong_Kong/3090/2017
A/Oman/2585/2016
A/Norway/3806/2016
A/Singapore/Infimh-16-0019/2016
A/Bolzano/7/2016
A/Antananarivo/2398/2017
A/Stockholm/32/2017_v34
A/SaudiArabia/252773/2017
A/HongKong/3042/2017
A/Vaxjo/1/2017_v35
A/Boras/1/2017_v46
A/Boras/2/2017_v46
A/HongKong/3125/2017
A/CoteD'Ivoire/544/2016
A/HongKong/3105/2017
A/Norway/2603/2017
A/Stockholm/29/2017_v37
A/Stockholm/37/2017_v38
A/Trollhattan/50/2017_v46
A/Antsirabe/2961/2017
A/Analavory/2821/2017
A/HongKong/4801/2014
A/Sweden/85/2017_v51
A/Sweden/76/2017_v47
A/Stockholm/49/2017_v46
A/HongKong/3115/2017
A/Stockholm/31/2017_v29
A/Lithuania/6165/2017
A/Sweden/86/2017_v51
A/Stockholm/47/2017_v45
A/Stockholm/45/2017_v45
A/Orebro/2/2017_v40
A/Halmstad/3/2017_v48
A/HongKong/3160/2017
A/Uppsala/1/2017_v35
A/Karlstad/5/2017_v41
A/Eskilstuna/4/2017_v46
A/Sweden/75/2017_v47
A/Sweden/80/2017_v49
A/Eskilstuna/1/2017_v46
A/Halmstad/2/2017_v46
A/Eskilstuna/3/2017_v47
A/Eskilstuna/2/2017_v47
A/Gothenburg/2/2017_v39
A/Skovde/2/2017_v39
A/Gothenburg/1/2017_v39
A/Gothenburg/3/2017_v40
A/Gothenburg/4/2017_v40
A/Florida/48/2017
A/Stockholm/6/2014
A/Switzerland/9715293/2013
A/Iceland/69/2017
A/Samara/73/2013
A/Texas/50/2012
0.005
A/Perth/16/2009

Appendix 2.
Phylogenetic tree influenza A(H3N2)
hemagglutinin (HA1 aa)

Season 2017/2018 (including weeks 27-39, 2017)
Vaccine strain 2017/2018
Group representatives
Reference strains

3C.2a1

3C.2a

Appendix 3.
Appendix 3.
Phylogenetic tree influenza B
hemagglutinin (HA1 aa)

B/Stockholm/2/2017_(16/17)
B/Stockholm/3/2017_(16/17)
B/Stockholm/5/2017_(16/17)
B/Trollhattan/1/2017_(16/17)
B/Stockholm/4/2017_(16/17)
B/Visby/1/2016_(16/17)
B/Helsingborg/1/2017_(16/17)
B/Ystad/1/2017_(16/17)
B/Helsingborg/2/2017_(16/17)
B/Linkoping/5/2017_(16/17)
B/Lund/1/2017_(16/17)
B/Sweden/2/2017_(16/17)
B/Linkoping/3/2017_(16/17)
B/Linkoping/2/2017_(16/17)
B/Boras/1/2016_(16/17)
B/Stockholm/17/2016_(16/17)
B/Kristianstad/1/2016_(16/17)
B/Taiwan/68/2017
B/Saarland/3/2017
B/Arizona/32/2017
B/Slovenia/1666/2017
B/SouthAfrica/R07204/2017
B/HongKong/253/2017
B/HongKong/256/2017
B/Linkoping/7/2017_v48
B/Sweden/26/2017_v51
B/Norway/1460/2017
B/HongKong/260/2017
B/Norway/2155/2017
B/Rheinland-Pfalz/3/2017
B/Lund/4/2017_(16/17)
B/England/42/2017
B/Christchurch/505/2017
B/Papeete/1291/2017
B/Sweden/13/2017_v49
B/Helsingborg/3/2017_(16/17)
B/Sundsvall/2/2017_(16/17)
B/Stockholm/7/2017_(16/17)
B/Lund/2/2017_(16/17)
B/Sweden/4/2017_(16/17)
B/Linkoping/6/2017_(16/17)
B/Lund/3/2017_(16/17)
B/Sweden/3/2017_(16/17)
B/Gavle/1/2017_v35
B/Stockholm/11/2017_v37
B/Skovde/3/2017_v43
B/Stockholm/15/2017_v45
B/Stockholm/13/2017_v41
B/Stockholm/16/2017_v45
B/Falun/1/2017_v47
B/Sweden/7/2017_v45
B/Sundsvall/5/2017_v49
B/Sundsvall/3/2017_v50
B/Sundsvall/4/2017_v49
B/Sweden/8/2017_v49
B/Stockholm/17/2017_v47
B/Sweden/11/2017_v50
B/Kalmar/1/2017_v49
B/Sweden/9/2017_v49
B/Gavle/3/2017_v47
B/Gavle/2/2017_v48
B/Linkoping/8/2017_v49
B/Sweden/23/2017_v51
B/Sweden/37/2017_v52
B/Sweden/15/2017_v51
B/Sweden/24/2017_v51
B/Sweden/30/2017_v52
B/Sweden/40/2017_v52
B/Sweden/20/2017_v51
B/Sweden/41/2017_v52
B/Sweden/33/2017_v52
B/Sweden/36/2017_v52
B/Sweden/21/2017_v50
B/Sweden/39/2017_v52
B/Sweden/38/2017_v52
B/Sweden/12/2017_v47
B/Sweden/35/2017_v52
B/Sweden/27/2017_v51
B/Sweden/28/2017_v51
B/Sweden/34/2017_v52
B/Sweden/16/2017_v51
B/Sweden/22/2017_v51
B/Sweden/19/2017_v51
B/Sweden/29/2017_v52
B/Sweden/32/2017_v52
B/Sweden/14/2017_v50
B/Halmstad/1/2017_v51
B/Sweden/17/2017_v51
B/Sweden/42/2017_v52
B/Sweden/31/2017_v52
B/Sweden/25/2017_v51
B/Ukraine/7758/2017
B/HongKong/264/2017
B/Stockholm/14/2017_v44
B/Wellington/19/2017
B/Sweden/18/2017_v51
B/Kanagawa/61/2017
B/Norway/2162/2017
B/Bucuresti/210437/2017
B/Sweden/6/2017_v45
B/Sweden/10/2017_v50
B/Skovde/1/2017_v36
B/Skovde/2/2017_v35
B/Helsingborg/1/2016_(16/17)
B/Lund/4/2016_(16/17)
B/Stockholm/18/2016_(16/17)
B/Gavle/4/2017_v49
B/HongKong/3417/2014
B/Phuket/3073/2013
B/Stockholm/12/2011
B/Wisconsin/01/2010
B/Florida/4/2006
B/Brisbane/3/2007
B/Massachusetts/02/2012
B/Estonia/55669/2011
B/Poprad/320/2016
B/Rwanda/637/2016
B/Panama/46/90
B/Yamagata/16/88
B/Beijing/1/87
B/Victoria/2/87
B/Ann/Arbor/1/87
B/HongKong/330/2001
B/Malta/MV636714/2011
B/Johannesburg/3964/2012
B/Formosa_v2367/2012
B/SouthAustralia/81/2012
B/Heilongjiang-Aihui/1234/2016
B/Guangxi-Changzhou/31/2015
B/HongKong/514/2009
B/Brisbane/60/2008
B/Malaysia/2506/2004
B/HongKong/286/2017
B/HongKong/269/2017
B/Dakar/08/2017
B/Bremen/4/2017
B/Sweden/1/2017_(16/17)
B/Stockholm/8/2017_(16/17)
B/Georgia/566/2017
B/Bratislava/275/2017
B/Stockholm/6/2017_(16/17)
B/Moldova/422.18/2017
B/Arizona/34/2017
B/Sweden/5/2017_(16/17)
B/HongKong/245/2017
B/StPetersburg/297/2017
B/Zaporizza/162/2017
B/Sweden/28/2016_(16/17)
B/Kazakhstan/7440/2017
B/Georgia/523/2017
B/Norway/2409/2017
B/Maryland/15/2016
B/Kyiv/197/2017
B/Ukraine/7760/2017
B/Nordrhein-Westfalen/1/2016
B/Analavory/2827/2017
B/Ireland/3154/2016
B/Dnipro/241/2017
B/Lund/3/2016_(16/17)
B/Karlstad/3/2016_(16/17)
B/Linkoping/1/2017_(16/17)
B/Sundsvall/1/2017_(16/17)
B/Stockholm/1/2017_(16/17)
B/Linkoping/4/2017_(16/17)
B/Singapore/222/79
B/USSR/100/83
B/HongKong/05/1972

Season 2017/2018 (including weeks 27-39, 2017)
Season 2016/2017
Vaccine strain 2017/2018 (trivalent vaccine)

Vaccine strain 2017/2018 (quadrivalent vaccine)
Group representatives
Reference strains

3
Yamagata

1

2

1A
1B

Victoria

1A

21
0.02

The influenza season of 2017–2018 (until week 3) in Sweden has so far been dominated by
influenza B/Yamagata. Of the characterized influenza A(H3N2) viruses, 57% belonged to clade
3C.2a and 43 % to subclade 3C.2a1. All the characterized A(H1N1)pdm09 viruses belonged to
subclade 6B.1, and all the B/Yamagata-like viruses belonged to clade 3. No B/Victoria-like viruses
have been detected. None of the characterised viruses had any of the mutations known to be
associated with reduced or highly reduced inhibition to oseltamivir or zanamivir.
The number of laboratory-confirmed influenza cases crossed the epidemic threshold in week 49,
and a medium level was reached week 52. Week 3 had the highest percentage of positive
samples at 23%, however, the peak activity level is usually at 30% or higher. The peak in
Sweden will probably be reached during the end of February.
This interim report describes the results of epidemiological and virological surveillance in Sweden
during the initial phase of the 2017–2018 season (week 40–week 3). The report is prepared for
the World Health Organization (WHO) as part of the Public Health Agency of Sweden’s function as
a National Influenza Centre (NIC) in order to facilitate evaluation of the season before the vaccine
selection meeting in February 2018, as requested.

------------------------------------------------

The Public Health Agency of Sweden is an expert authority with responsibility for public health
issues at a national level. The Agency develops and supports activities to promote health, prevent
illness and improve preparedness for health threats.
Our vision statement: a public health that strengthens the positive development of society.
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