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In 2022, a sevenfold increase in the number of notifia-
ble invasive Streptococcus pyogenes (iGAS) infections
among children aged o-5 years was observed in the
Netherlands compared with pre-COVID-19 pandemic
years. Of 42 cases in this age group, seven had
preceding or coinciding varicella zoster infections,
nine were fatal. This increase is not attributable to a
specific emm type. Vigilance for clinical deterioration
as iGAS sign is warranted in young children, especially
those with varicella zoster infection.

A more than twofold increase in the annual number
of notifiable invasive group A streptococcal (iGAS)
infections compared to the annual average in the
pre-COVID-19 pandemic years was observed in the
Netherlands in 2022. This increase was even higher
children aged o-5 years, with 42 iGAS notifications in
this age group in 2022. We here describe the epidemio-
logical situation of iGAS infections in 2022 using sev-
eral complementary data sources.

National invasive group A streptococcal
infection notification

In the Netherlands, three clinical presentations of cul-
ture-confirmed iGAS are notifiable by law. Streptococcal
toxic shock syndrome (STSS) and necrotising fasciitis
are notifiable to enable public health officials to pro-
vide antibiotic prophylaxis to close contacts. Puerperal
fever or -sepsis is notifiable to enable source tracing in
case of transmission by healthcare workers.

www.eurosurveillance.org

Notifications of non-puerperal iGAS (STSS or necro-
tising fasciitis) were markedly increased in 2022 (n
= 319) compared with four pre-COVID-19 pandemic
years 2016—19 (annual mean: 146) and after two pan-
demic years with relatively few notifications (81 and 51,
respectively) (Figure 1). While the number of necrotis-
ing fasciitis cases was most notably increased in the
first half of 2022, STSS cases increased steeply at the
end of the year. Of the 319 non-puerperal iGAS cases
notified in 2022, the median age was 55 (interquartile
range (IQR): 34-68) years, 149/319 (47%) were female
and 170/319 (53%) were male. Cases were geographi-
cally spread across the country.

For children aged o-5 years, the increase compared
with pre-COVID-19 pandemic years was even more
striking (Figure 2). Between 2016 and 2019, the propor-
tion of non-puerperal iGAS notifications that occurred
among children aged o-5 years ranged between 2%
and 7%. In 2022, this proportion was 13%. In abso-
lute numbers, the annual iGAS notifications in children
aged o-5 years increased sevenfold with 42 notifica-
tions compared with on average six cases in 2016-19,
and three and two in 2020 and 2021, respectively.
Among the 42 iGAS notifications in this age group in
2022, seven reported a varicella zoster infection pre-
ceding or coinciding with iGAS infection. As a varicella
zoster infection is not part of the standard question-
naire for notification, this is likely an underestimation
of the true number of coinfections. Moreover, nine of
the 42 notified iGAS infections in young children were
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FIGURE 1

Notifications of culture-confirmed invasive group A streptococcal infection (iGAS) by disease presentation and month of
disease onset, for all ages, the Netherlands, 1 January 2016-31 December 2022 (n = 1,816)
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The black lines represent three-month moving averages.

reported as fatal. This might also be an underestima-
tion, as it is not mandatory to follow-up an iGAS notifi-
cation with clinical outcomes.

Bacteriological surveillance

and emm typing

The Dutch National Reference Laboratory for
Bacterial Meningitis (NRLBM) at the Amsterdam
University Medical Center, offers emm typing for S.
pyogenes isolates submitted by microbiological
laboratories. Since 2019, bacteriological surveillance
of iGAS infections was initiated as part of a pilot
study. Nine laboratories (covering ca 28% of the
Dutch population) have voluntarily submitted all S.
pyogenes isolates cultured from normally sterile
compartments for emm typing to the NRLBM. Since
May 2022, the NRLBM and the Dutch National Institute
for Public Health and the Environment (RIVM) have
requested all microbiological laboratories to submit S.
pyogenes isolates cultured from normally sterile sites
for emm typing. Submission is on a voluntary basis.

2019 2020 2021 2022

Month

Figure 3 shows the emm types of S. pyogenes isolates
typed in 2022, by month, for all ages (Figure 3A) and
children aged o-5 years (Figure 3B). The total num-
bers of 1,083 (all ages) and 177 (ages o-5) are much
higher than in the 2022 notifications in Figure 1 and 2,
because typing results also include non-notifiable
manifestations of iGAS infection, such as meningitis
or sepsis. From May 2022, the number of typed iso-
lates has strongly increased since isolates are received
from all medical microbiology laboratories following a
national request by NRLBM and RIVM on 10 May. The
data show that there is not one specific emm type
responsible for the high incidence among young
children. Nonetheless, emm types 1, 4, 12, 22 and
89 make up»>80% of the pathogenic isolates, both for
all ages (899/1,083) and for children aged o-5 years
(173/177). The proportion of emm1 among isolates
from children aged o-5 years was larger between June
and December 2022, compared with January to May
2022. Compared with typed isolates from 2019 (data
not shown), the contribution of emmy is most notable,
increasing from 6% to 20% in children aged o-5 years.

www.eurosurveillance.org
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FIGURE 2

Notifications of culture-confirmed invasive group A streptococcal infections (streptococcal toxic shock syndrome or
necrotising fasciitis) among children aged 0-5 years, by month of disease onset, the Netherlands, 1 January 2016-31

December 2022 (n = 72)
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Additional data sources

Dutch medical microbiology laboratories

All Dutch medical microbiology laboratories routinely
perform antimicrobial susceptibility testing on iGAS
isolates. The national surveillance system of antimicro-
bial resistance (ISIS-AR) collects data of all cultures for
which an antibiotic susceptibility test was performed
for the larger part of the country [1]. Using data from
36 medical microbiological laboratories supplying
complete data from January 2019 to August 2022, the
number of children aged o-5 years from whom at least
one S. pyogenes isolate was cultured was analysed.
For children with more than one S. pyogenes isolate,
only the first isolate was included. The number of
children with a S. pyogenes positive culture between
January and August was higher in 2022 compared to
2019, for all diagnostic (infection-related) cultures (n
= 1,232 in 2022, n = 911 in 2019)(Figure 4A), with a
stronger increase for cultures specifically from blood
or cerebrospinal spinal fluid, indicating invasive infec-
tion (n = 61 in 2022, n = 24 in 2019) (Figure 4B). The
number of S. pyogenes isolates exceeded the number
of notifications in Figure 2. This indicates that the
increased disease burden from iGAS among young
children is not restricted to the notifiable disease pres-
entations STSS and necrotising fasciitis but extends to
other disease manifestations.

Previous ISIS-AR analyses have shown increasing resist-
ance of S. pyogenes to clindamycin and erythromycin
in the Netherlands during 2017-21 (from 4% to 9%
resistance to clindamycin and from 6% to 11% resist-
ance to erythromycin among hospital isolates, respec-
tively) [2].

www.eurosurveillance.org
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Nivel Primary Care Database

Nivel’s Primary Care Database uses routinely recorded
data from healthcare providers to monitor health
and utilisation of health services in a representative
sample of the Dutch population. In this Primary Care
Database, a relatively high number of general practi-
tioner (GP) consultations with diagnosis ICPC-code R72
(strep throat or scarlet fever) was noted for children
aged 5—14 years during 2022 (approximately twice as
high as in 2019) [3,4]. In the first half of 2022, the num-
ber of GP consultations for varicella zoster among chil-
dren 0-14 years old was also notably high, and about
twofold higher compared with 2016-19 for children
aged 5—14 years (Figure S1). Among the seven children
aged o-5 years notified with varicella zoster preceding
or coinciding with iGAS, the median age was 2 years
(range: 1-5). This corresponds to the median age of
varicella zoster infections in the Netherlands in the
pre-COVID-19 era, and therefore does not indicate an
age shift in varicella infection as possible explanation
for the increased risk of iGAS, in line with a previous
German study [5,6].

Discussion

Early December 2022, the United Kingdom Health
Security Agency (UKHSA) published a surveillance
report on scarlet fever and iGAS and issued a warning
to parents and clinicians about the high iGAS incidence
among children [7]. From 12 September to 4 December,
13 children (<18 year-olds) died from iGAS in the United
Kingdom (UK).

Streptococcus pyogenes, often synonymously referred
to as group A Streptococcus (GAS), can be carried
asymptomatically in the nasopharynx and on skin
but can also cause a wide array of diseases. These
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FIGURE 3

(A) Number and (C) proportion of emm types among all Streptococcus pyogenes isolates (n = 1,083) and (B) number and (D)
proportion among S. pyogenes isolates from children aged 0-5 years (n = 177), by month of isolate submission to NRLBM,
the Netherlands, 1 January-31 December 2022
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NRLBM: Dutch National Reference Laboratory for Bacterial Meningitis.
From May 2022, the number of typed isolates has strongly increased since isolates were received from all medical microbiology laboratories

following a national request by the NRLBM and RIVM. Underlying data, including separate emm types here aggregated as ‘other’, are available
in Table S1.
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FIGURE 4

Number of children aged 0-5 years with a positive Streptococcus pyogenes culture per month, (A) all diagnostic (infection-
related) cultures (n = 3,321) and (B) cultures from blood or cerebrospinal fluid (n =119), from 36 medical microbiological

laboratories, the Netherlands, January 2019-August 2022
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include both non-invasive diseases such as impetigo,
pharyngitis and scarlet fever, as well as life-threatening
invasive disease, which can present among others as
sepsis, meningitis, necrotising fasciitis or puerperal
sepsis. STSS can develop as a severe complication of
iGAS infection, with a high case fatality rate (37.9-59%
in previous studies) [8,9].

After the communication from the UK, the European
Centre for Disease Prevention and Control and the
World Health Organization Regional Office for Europe
consulted with several countries conducting iGAS
surveillance, and noted paediatric iGAS increases in
France, Ireland and Sweden as well [10,11]. The three
countries reported increases particularly in the second
half of 2022, while paediatric iGAS in the Netherlands
has increased since early 2022. These observations
in several countries could indicate that the increases
in paediatric iGAS are attributable to a large pool of
susceptible individuals, especially children, that has
developed as a consequence of reduced exposure
to GAS and/or other predisposing infections such as
varicella zoster and other respiratory viruses in times
of physical distancing during the COVID-19 pandemic.
After 2 years of low incidence, resurgence of predispos-
ing viral infections may have amplified the resurgence
of iGAS infections. A survey by Dutch paediatricians
found 16 varicella zoster infections and nine influenza
infections among 49 paediatric iGAS cases between
July 2021 and June 2022, highlighting the role of viral
infection in the risk of iGAS [12]. Because preceding
viral infections were not part of the standard iGAS

www.eurosurveillance.org
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notification questionnaire, we cannot reliably estimate
the contribution of such viral infections on the iGAS
incidence. From January 2023, a question on symptoms
compatible with, and laboratory confirmation of, viral
infection preceding iGAS has been added to the noti-
fication questionnaire that should allow us to assess
the extent of notifiable iGAS disease preceded by viral
infections in the coming months.

Conclusions

Regardless of the epidemiological explanations for our
observations, the ongoing increase, combined with
the severity and case fatality rate of iGAS, warrants
awareness among GPs and other clinicians, public
health officials and parents. More specifically, clinical
deterioration in children with chickenpox or respiratory
viral infection should raise suspicion of a possible S.
pyogenes superinfection warranting early antibiotic
treatment and, where indicated, hospital admission.
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