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The incidence of invasive group A streptococcal infec-
tions in Sweden was 6.1 per 100,000 population in 
2012, the highest since the disease became notifi-
able in 2004. Furthermore, January and February 2013 
marked a dramatic increase of cases notified, partly 
explainable by an increase of emm1/T1 isolates, a type 
previously shown to cause severe invasive disease 
more often than other types. Healthcare providers in 
Sweden and health authorities in neighbouring coun-
tries have been informed about this increase.

Background
Group A streptococci (GAS) can cause a variety of dis-
eases, ranging from mild or moderate infections, such 
as tonsillitis and erysipelas, to more severe and some-
times life threatening conditions with septicaemia, 
shock and/or necrotizing fasciitis [1]. Furthermore, 
many individuals are asymptomatic carriers of GAS, 
especially children. Analyses have shown that 12% of 
children older than five years are carriers, as compared 
to 4% among younger children [2]. 

The number of invasive group A streptococcal (iGAS) 
infections often has a seasonal pattern with peaks 
during the winter and spring months. Furthermore, 
variations in the yearly number of reported cases are 
not uncommon. The cause of these variations is not 
fully known, but is likely dependent on factors such as 
underlying co-existing medical conditions, seasonal 
influenza infections, the GAS types that are circulat-
ing in the community, and the immunity against these 
types in the population. The prevalence of specific GAS 
types in a community shows high variability depending 
on geographic area and time period studied [3-6].

Invasive infection with GAS is notifiable in Sweden, 
according to the Communicable Diseases Act, since 1 
July 2004. Both the physician at the diagnosing labo-
ratory and the treating physician are obliged by this 
law to report iGAS cases to the county medical officer 
and to the Swedish Institute for Communicable Disease 
Control (SMI). Invasive isolates are normally collected 
in Sweden at national level at least every fifth year. 

Due to the noted increase of reported cases in 2012, 
we started collecting isolates ahead of time. 

Here, we report an increased number of notified cases 
of severe GAS infection in Sweden, with a predomi-
nance of type emm1/T1 during 2012, and a further 
increase during the first two months of 2013.

Clinical data collection
Demographic information on iGAS cases were ana-
lysed using data from notification forms collected in 
the national surveillance database SmiNet. In order to 
establish the date of death, if applicable, the notifica-
tion forms were linked to the national death register, 
using the personal identification code of each individ-
ual. Additionally, we calculated case-fatality rate for 
deaths within seven days from bacterial sampling.

Epidemiological typing 
Available iGAS isolates (85% of all reported cases) from 
the clinical microbiological laboratories in Sweden 
were collected during 2012 and characterised by sero-
logical T-typing (n=400) and sequence-based emm typ-
ing (n=494 in 2012, and n=113 in 2013). The T-typing 
was performed using poly- and monospecific T anti-
sera (Sevapharma). Genomic DNA was prepared from 
the isolates, and the emm-types determined by direct 
sequencing of PCR-products covering the N-terminal 
hypervariable portion of the emm gene [7]. 

Statistics
Incidence was calculated using population data as of 
1 November each year from Statistics Sweden. The 
incidence in 2012 was compared to the incidence of 
each of the preceding years between 2006 and 2011, 
and we calculated the mean of the differences in inci-
dence and the mean of the incidence rate ratios. A 
one-sample two-sided t-test was then applied to test 
the null hypothesis that the incidence was the same in 
2012 as in previous years. Data from 2004 and 2005 
were excluded as there could have been suboptimal 
completeness in the first few years of the notification 
system. Differences in type distribution between 2012 
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Figure 1
Reported cases of invasive group A streptococcal infections per month, Sweden, January 2007–February 2013  
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Table 
Number of cases of invasive group A streptococcal infections and incidence per 100,000 inhabitants, Sweden, 2006–2012

Age group (years)
2006 2007 2008 2009 2010 2011 2012 Mean incidence

2006-2011

Difference in 
incidence  
(95% CI)a

Incidence rate 
ratio 

(95% CI)a Number of cases (incidence)

0-19 25 
(1.2)

40 
(1.9)

31 
(1.4)

30 
(1.4)

17 
(0.8)

33 
(1.5)

45 
(2.1) 1.4 0.73

(0.35-1.11)
1.65

(1.09-2.22)

20-39 42 
(1.8)

58 
(2.5)

60 
(2.6)

60 
(2.5)

38 
(1.6)

58 
(2.4)

69 
(2.8) 2.2 0.57

(0.12-1.01)
1.30

(1.00-1.60)

40-59 79 
(3.2)

85 
(3.5)

95 
(3.9)

91 
(3.7)

78 
(3.2)

77 
(3.1)

116 
(4.7) 3.4 1.23

(0.90-1.56)
1.37

(1.24-1.49)

60-79 110 
(6.5)

137 
(7.9)

157 
(8.8)

156 
(8.5)

129 
(6.9)

118 
(6.2)

218 
(11.4) 7.5 3.89

(2.76-5.02)
1.55

(1.31-1.78)

 ≥80 67 
(13.4)

89 
(17.8)

118 
(23.5)

101 
(20.1)

98 
(19.3)

116 
(22.9)

136 
(26.8) 19.5 7.30

(3.45-11.15)
1.42

(1.09-1.75)

Total 323 
(3.5)

409 
(4.5)

461 
(5.0)

438 
(4.7)

360 
(3.8)

402 
(4.2)

584 
(6.1)

CI: confidence interval.

a  Comparisons of the incidence in 2012 with the mean incidence 2006–2011. 
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and the first months of 2013 were tested using the chi-
square test. The alpha error was set to 0.05.

Results
In 2012, 584 cases of iGAS infections were notified in 
Sweden which corresponds to an annual incidence of 
6.1 cases per 100,000 inhabitants. This is the highest 
yearly number and incidence of reported cases since 
these infections became notifiable in 2004 (Figure 1). 
Furthermore, in January and February 2013, an addi-
tional 96 and 84 cases respectively were reported, 
which indicates a continuing increase in incidence rate 
also during 2013 (Figure 1).

The median age of the cases in 2012 was 65 years 
and the highest incidence was seen among people 
above 80 years of age. Men and women were equally 
affected, except for the age group 20–39 years where 
women were overrepresented. Of 43 women in this age 
group, 30% had confirmed puerperal sepsis. In total, 
60% of these women had gynaecological infections. 

The incidence rate ratio was significantly higher in 
2012 compared to previous years, in all age groups 
except for a borderline difference for the 20–39 years 
age group (Table). However, the difference in incidence 
was the highest in the age group 80 years and above 
(an increase of 7.3 cases per 100,000 inhabitants per 
year).

In 2012, 46 of the 584 cases (8%) died within seven 
days from bacterial culture sampling. This is compa-
rable with Swedish data from 2010–2011 (data not 
shown). The median age for deceased patients was 77 
years.

So far 400 (68%) isolates from the reported cases 
in 2012 have been received for T- and emm-typing. 
In addition, 94 isolates have been emm-typed only. 
Overall, 30% of the typed 494 isolates were emm1/T1 
in 2012, followed by emm-types 89 (15%) 28 (14%) and 
3 (11%) (Figure 2). However, preliminary data from iso-
lates sampled during the first two months 2013 shows 
a significant increase of emm1/T1 constituting about 
55% of the 113 typed isolates (p<0.001) (Figure 3). 
Bacterial isolates from 39 of the 46 deceased patients 
in 2012 have been received for typing; 13 of the iso-
lates were emm1, followed by 7 emm3 and 6 emm89. 
The type distribution for these patients cannot be com-
pared to previous years, as isolates were not collected 
for typing then.

Discussion
In 2012 we observed the highest yearly number of noti-
fied cases of invasive GAS infections since it became 
notifiable in Sweden 2004. January 2013 marked the 
highest number of cases reported in a single month so 
far, continuing also during February. Importantly, we 
noticed an emergence of emm1/T1 among these inva-
sive cases. The relative increase in incidence in 2012 
compared to previous years was similar for all age 

groups. However, as the incidence was highest among 
the elderly (80 years and above) the largest increase in 
absolute numbers was seen within this group. A simi-
lar increase in the number of cases has not been seen 
in our neighbouring countries during 2012. However, 
Finland noted a somewhat increased incidence in 2012 
as compared to 2011 (4.4 cases per 100,000 popula-
tion in 2012, compared to 3.13 cases per 100,000 pop-
ulation in 2011). Furthermore, an increase has been 
noted in Norway during the first months of 2013 as 
compared to the same time period last year, with twice 
as many reported cases. So far, 60 cases have been 
reported in Norway in 2013 and 56 have been typed; 
24% of the isolates typed are emm1 (personal commu-
nications, S Hoffmann (SSI, Denmark), J Voupio-Varkila 
(THL, Finland), M Steinbakk (FHI, Norway), March–April 
2013). Several reasons can be suggested to explain 
this increase in incidence in Sweden. Raised aware-
ness in local authorities and laboratories, who had 
been informed in spring 2012, may partly explain this 
increase. Also an increased transmission of respiratory 

Figure 2
Type distribution of invasive group A streptococcal isolates 
sampled in 2012, Sweden
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viral diseases could potentially be a factor, since GAS 
infections can be transmitted secondary to these infec-
tions, especially influenza virus infection [8,9]. An 
increase of viral infections, not only the seasonal influ-
enza, has been noted in Sweden during the present 
season. The increase of iGAS infection was first noted 
during the spring months of 2012, with the prevalence 
remaining high in autumn 2012, before the influenza 
season started. 

A correlation has previously been found between cer-
tain emm-types and disease. The emm1/T1 type has 
been shown to cause more severe infections, often 
with higher fatality rates than other serotypes and 
was, together with type emm3 isolates, the predomi-
nant cause of outbreaks of severe iGAS disease dur-
ing the 1980s, also in Sweden [10-12]. Interestingly, 
the type distribution among the isolates in our surveil-
lance study from 2002 to 2004 showed a completely 
different type distribution as compared to the present 
study. During that time period, emm-types 89 and 81 
accounted for 30% of the isolates and emm1 for 12% 
only [13]. Furthermore, emm3 isolates were very scarce, 
as compared to 11% of the isolates typed in 2012. In 
2009 we performed another survey of iGAS infection 
where 83% of the reported isolates were T-typed. 
The type distribution was more similar to the present 
study, as the major types in descending order then 
were T1 (27%), T28 (21%), those in the cluster T3.13.
B3264 (20%), NT (11%) and 12 (7%) (unpublished data). 
The present study, with the collection of bacterial 

isolates, makes it possible to characterise and study 
specific groups of isolates, such as the emm1/T1, more 
in-depth in the future, and also to compare these with 
isolates collected during previous study periods.

The epidemiology of GAS disease changes over time, 
but also between countries. In a European Union-
funded collaboration, with 13 participating countries, 
differences in incidence and fatality rates were found 
between the countries which could be explained partly 
by differences in circulating types [4,14]. Only in a 
few European countries iGAS is a notifiable disease. 
However, we would recommend countries to monitor 
the national incidence of the disease, and that each 
country has alert systems to detect and analyse epide-
miological changes. 
Due to the observed increase of iGAS incidence in 
Sweden, SMI now informs healthcare providers through 
different channels about the emergence of these infec-
tions. The main purpose has been to create increased 
awareness of the disease to improve management and 
thereby possibly reduce mortality. Neighbouring coun-
tries have been contacted and informed of the situa-
tion in Sweden in order to increase awareness among 
healthcare providers in these countries. 

SMI also encourages the laboratories to send clinical 
isolates for typing and will improve the collection of 
clinical data within the surveillance system in order to 
gain a better understanding of the epidemiology and 
transmission patterns of iGAS disease.
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Figure 3
Reported cases of invasive group A streptococcal infection 
per month and proportion of emm sequenced isolates, 
including the three most prevalent emm-types, Sweden, 
2012–2013
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