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Dear Editor,
The frequency of cases of invasive group A streptococcal

(iGAS) infections in children younger than 10 years of age has
been rising in many European nations this year, especially
since September 2022. These countries include France, Ireland,
The Netherlands, Sweden, and the UK. In the same time frame,
multiple fatalities in children under the age of 10 due to iGAS
illness have been recorded from countries including France,
Ireland, and the UK as reported by WHO[1]. For a same time
span, the number of documented cases of iGAS in children in
both France and the UK is much greater than it was before the
epidemic[1].

Group A Streptococcus (GAS) infection rates dropped during
the COVID-19 pandemic, but recent reports to WHO/Europe
and the European Centre for Disease Prevention and Control
(ECDC) indicate an uptick in GAS infections. As coinfection of
viruses with GAS may enhance the risk of iGAS illness, it is

probable that the recent increase in the circulation of respiratory
viruses is also related to the rise in instances of iGAS disease in
children. This includes seasonal influenza and respiratory
syncytial virus.

Although most patients don’t have a localized source of
infection, skin lesions caused by trauma, surgery, or persistent
skin disorders are the most often reported risk factors[2–5].
Heart disease, diabetes, and cancer are just some of the pre-
existing illnesses linked to an increased risk of infection as
reported in literature[6–8]. The H1N1 outbreaks provided more
evidence that influenza has a significant effect on susceptibility
to iGAS infection[9,10]. Studies have indicated that injection
drug users had a higher risk of iGAS infection than the general
population. This is likely owing to the greater vulnerability of
injection drug users, both directly and indirectly, due to their
compromised immune systems and substandard living
circumstances[11,12].

Among children, varicella infection is a major risk factor for
necrotizing fasciitis and other infections of the soft tissues[13,14]. It
is unclear how varicella increases susceptibility to necrotizing
fasciitis[14]. Varicella infection is associated with immunosup-
pression, especially a decline in humoral immunity, which may be
caused by the illness itself or by the pox lesions that facilitate a
portal of entry to the dermal and fascial layers[15]. This second
theory is backed up by the fact that patients seldom develop
secondary pox lesions on top of the necrotizing fasciitis[16] and by
the fact that streptococcal toxic shock syndrome (TSS) and iGAS
illness without necrotizing fasciitis may occur after varicella
infection[17,18].

Treatment of severe iGAS illness includes supportive care, such
as intravenous fluids and electrolytes; targeted medication, such
as antibiotics; and steps to reduce or neutralize the consequences
of bacterial toxin production, if needed. For treatment of possible
iGAS, one should see a specialist in infectious illnesses.
Management of Staphylococcus aureus and GAS with a beta-
lactamase stable beta-lactam (i.e. cloxacillin) in combinationwith
clindamycin is recommended for ameliorating TSS or suspected
TSS as part of an empiric antimicrobial treatment plan. For
populations or regions with high rates of methicillin-resistant
Staphylococcus aureus (MRSA) colonization, it may be wise to
administer empiric vancomycin awaiting culture findings due to
the link between TSS and MRSA.

Clinical manifestations and risk factors for iGAS, MRSA
colonization risk, exposure to potential water-borne pathogens,
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and predisposing risk factors to clostridial or polymicrobial
myonecrosis, all these together influence the decision to initiate
empiric antibiotic therapy for necrotizing fasciitis (linked with
chemotherapy, recent gastrointestinal surgery, penetrating
trauma, intra-abdominal or pelvic focus of infection, or preg-
nancy associated complications). As a rule, the first line of
treatment is effective against a wide variety of gram-positive,
gram-negative, and anaerobic bacteria, with GAS and Clostridia
receiving specific attention. The microbiological identification of
infections may be speeded up and early debridement can be
performed, all thanks to urgent surgical exploration for necro-
tizing fasciitis diagnosis. A beta-lactam-beta-lactamase inhibitor
(such as piperacillin–tazobactam) or a carbapenem along with
clindamycin, may be used as an empiric regimen, with the addi-
tion of vancomycin for MRSA coverage being considered based
on local incidences and risk factors[19]. Some specialists recom-
mend penicillin with clindamycin for first-line treatment in
otherwise healthy youngsters who have none of the predisposing
risk factors for organisms other than GAS. When possible, data
from Gram staining, culture, and antibiotic sensitivity testing
should be used to individualize antibiotic treatment.

For confirmed instances of GAS, penicillin is still the go-to
therapy[20]. All severe iGAS cases, both those treated emphati-
cally and those confirmed by culture, should be treated with
clindamycin, a powerful inhibitor of toxin production with
potent antimicrobial action that is independent of inoculum size.
There is evidence to suggest that this combination may enhance
results in severe iGAS infection[21]. After 48–72 hours of therapy
with clindamycin, the drug may be stopped if the patient is
hemodynamically stable, blood becomes sterile, and no further
advancement of necrosis is observed.

The danger of fatal iGAS infection may be reduced by cutting
down on the spread of GAS. Patients with iGAS disease have a
better chance of survival if their condition is diagnosed early and
treatment with a combination of targeted and supportive care is
begun without delay. Therefore, it is important for public health
officials to think about ways to educate doctors and the public
about GAS infections and to promote timely diagnosis and
treatment in accordance with national recommendations.
Children with severe respiratory symptoms, a history of viral
illness (including chickenpox), or close contact with a scarlet
fever patient should have GAS infections to be considered in their
differential diagnosis. National criteria should be used to identify,
evaluate, and manage close contacts of iGAS patients.

Ethical approval

Not applicable.

Sources of funding

None.

Authors’ contribution

H.C.: conceptualization, data curation, investigation, writing –

original draft, writing – review and editing. M.A.I., D.C., T.B.E.,
M.E.U.R.: validation and reviewing. K.D.: supervision, valida-
tion, and reviewing.

Conflicts of interest disclosure

The authors declare that they have no financial conflict of interest
with regard to the content of this report.

Research registration unique identifying number
(UIN)

Not applicable.

Guarantor

Md. Aminul Islam.

References
[1] World Health Organization. Increase in invasive group A streptococcal

infections among children in Europe, including fatalities (n.d.). Accessed
16 December 2022. https://www.who.int/europe/news/item/12-12-2022-
increase-in-invasive-group-a-streptococcal-infections-among-children-
in-europe--including-fatalities.

[2] Lamagni TL, Darenberg J, Luca-Harari B, et al. Epidemiology of severe
Streptococcus pyogenes disease in Europe. J Clin Microbiol 2008;46.
https://doi.org/10.1128/JCM.00422-08

[3] O’Loughlin RE, Roberson A, Cieslak PR, et al. The epidemiology of
invasive group A streptococcal infection and potential vaccine implica-
tions: United States, 2000-2004. Clin Infect Dis 2007;45. https://doi.org/
10.1086/521264

[4] Stevens DL. Streptococcal toxic shock syndrome. Clin Microbiol Infect
2002;8. https://doi.org/10.1046/j.1469-0691.2002.00387.x

[5] LowDE, Demers B, Simor AE, et al. Severe invasive group a streptococcal
infections in Ontario, Canada: 1987–1991. Clin Infect Dis 1993;16.
https://doi.org/10.1093/clind/16.6.792

[6] O’Grady KAF, Kelpie L, Andrews RM, et al. The epidemiology of inva-
sive group A streptococcal disease in Victoria, Australia. Med J Aust
2007;186. https://doi.org/10.5694/j.1326-5377.2007.tb01054.x

[7] Tyrrell GJ, Lovgren M, Kress B, et al. Invasive group A streptococcal
disease in Alberta, Canada (2000 to 2002). J Clin Microbiol 2005;43.
https://doi.org/10.1128/JCM.43.4.1678-1683.2005

[8] Moses AE, Goldberg S, Korenman Z, et al. Invasive group A strepto-
coccal infections, Israel. Emerg Infect Dis 2002;8. https://doi.org/
10.3201/eid0804.010278

[9] Zakikhany K, Degail MA, Lamagni T, et al. Increase in invasive strep-
tococcus pyogenes and streptococcus pneumoniae infections in England,
December 2010 to January 2011. Euro Surveill 2011;16. https://doi.org/
10.2807/ese.16.05.19785-en

[10] Tasher D, Stein M, Simões EAF, et al. Invasive bacterial infections in
relation to influenza outbreaks, 2006-2010. Clin Infect Dis 2011;53.
https://doi.org/10.1093/cid/cir726

[11] Lamagni TL, Neal S, Keshishian C, et al. Epidemic of severe
Streptococcus pyogenes infections in injecting drug users in the UK, 2003-
2004. Clin Microbiol Infect 2008;14. https://doi.org/10.1111/j.1469-
0691.2008.02076.x

[12] Sierra JM, Sánchez F, Castro P, et al. Group A streptococcal infections in
injection drug users in Barcelona, Spain: epidemiologic, clinical, and micro-
biologic analysis of 3 clusters of cases from 2000 to 2003. Medicine
(Baltimore) 2006;85. https://doi.org/10.1097/01.md.0000224707.24392.52

[13] Zerr DM, Alexander ER, Duchin JS, et al. A case-control study of
necrotizing fasciitis during primary varicella. Pediatrics 1999;103.
https://doi.org/10.1542/peds.103.4.783

[14] Wilson GJ, Talkington DF, Gruber W, et al. Group a streptococcal
necrotizing fasciitis following varicella in children: case reports and
review. Clin Infect Dis 1995;20. https://doi.org/10.1093/clinids/20.5.1333

[15] Carapetis J, Robins-Browne R, Martin D, et al. Increasing severity of
invasive group a streptococcal disease in Australia: clinical and molecular
epidemiological features and identification of a new virulent m-non-
typeable clone. Clin Infect Dis 1995;21. https://doi.org/10.1093/clinids/
21.5.1220

[16] Brogan TV, Nizet V, Waldhausen JHT, et al. Group a streptococcal
necrotizing fasciitis complicating primary varicella: a series of fourteen

Correspondence. International Journal of Surgery (2023) International Journal of Surgery

580

D
ow

nloaded from
 http://journals.lw

w
.com

/international-journal-of-surgery by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4
a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 05/08/2024

https://www.who.int/europe/news/item/12-12-2022-increase-in-invasive-group-a-streptococcal-infections-among-children-in-europe--including-fatalities
https://www.who.int/europe/news/item/12-12-2022-increase-in-invasive-group-a-streptococcal-infections-among-children-in-europe--including-fatalities
https://www.who.int/europe/news/item/12-12-2022-increase-in-invasive-group-a-streptococcal-infections-among-children-in-europe--including-fatalities


patients. Pediatr Infect Dis J 1995;14. https://doi.org/10.1097/00006454-
199507000-00007

[17] Cowan MR, Primm PA, Scott SM, et al. Serious group a β-hemolytic
streptococcal infections complicating varicella. Ann Emerg Med
1994;23. https://doi.org/10.1016/S0196-0644(94)70320-5

[18] Tyrrell GJ, LovgrenM, Kress B, et al. Varicella-associated invasive group
A streptococcal disease in Alberta, Canada – 2000-2002. Clin Infect Dis
2005;40:1055–7.

[19] Stevens DL, Bryant AE, Goldstein EJ. Necrotizing soft tissue infections.
Infect Dis Clin North Am 2021;35:135–55.

[20] Dietrich ML, Steele RW. Group A Streptococcus. Pediatr Rev 2018;39:
379–91.

[21] Carapetis JR, Jacoby P, Carville K, et al. Effectiveness of clin-
damycin and intravenous immunoglobulin, and risk of disease in
contacts, in invasive group a streptococcal infections. Clin Infect Dis
2014;59:358–65.

Correspondence. International Journal of Surgery (2023)

581

D
ow

nloaded from
 http://journals.lw

w
.com

/international-journal-of-surgery by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4
a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 05/08/2024


