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Ozlem Kurt-Azap

Department of Infectious Diseases and Clinical Microbiology, Baskent University School of Medicine, Ankara, Turkey

treptococcus pyogenes, Group A beta-hemolytic streptococcus (GAS), is a Gram-pos-

itive coccus easily diagnosed in microbiology laboratories and generally caus-

es mild diseases such as tonsillopharyngitis and pyodermas. However, severe,
life-threatening illnesses called invasive GAS (iGAS) diseases may also, uncommonly, be
seen. GAS has more than 150 different strains which have been identified based on M
protein types. “Group A’ is given according to Lancefield classification of beta-hemolytic
streptococci based on carbohydrate structure (1).

Streptococcal tonsillopharyngitis, more commonly used synonym streptococcal sore
throat, is the most common form of streptococcal infection affecting 600 million cases
annually (2). A streptococcal sore throat may affect all age groups but is one of the

most common illnesses in children between 5 and 15 years of age. Approximately 30% of

tonsillopharyngitis cases among children and 10% of tonsillopharyngitis cases among
adults are caused by S. pyogenes. Penicillin is the main drug for treatment (1, 3). As the
disease is transmitted by droplets, crowded places such as schools or military facilities
favor the pathogen’s spread. Pharyngeal carriage is seen in 15% to 20% of children, but
it is much lower among adults (1).

Scarlet fever, caused by erythrogenic toxins (streptococcal pyrogenic exotoxins), may
be seen on the second day of streptococcal tonsillopharyngitis, appearing as a diffuse
red blush. Although scarlet fever is generally associated with tonsillopharyngitis, it may
also follow other streptococcal infections. The skin rash fades over one week course and
is followed by extensive desquamation lasting for several weeks. Severe forms of scarlet
fever, such as septic or toxic scarlet fever, were frequent in the pre-antibiotic era but are
now rarely seen (1).

GAS may cause skin and soft tissue infections, namely, impetigo, erysipelas, and cel-

lulitis. Approximately 111 million cases of pyoderma are reported annually (2). These
infections are generally not severe and respond to antibacterial treatment.
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Invasive GAS Infections

Non-suppurative complications of GAS infections,
l.e., acute rheumatic fever and post-streptococcal
glomerulonephritis, have a high burden, particu-
larly for children aged 5-15 years. The prevalence
of rheumatic heart disease is 15.6 million; 282,000
new cases are diagnosed yearly, and 233,000 deaths
are reported (2). The mortality rates and percent-
ages for long-term sequela of post-streptococ-
cal glomerulonephritis have not reported, but it
was assumed to be that 1% of people with acute
post-streptococcal glomerulonephritis die, either in
the acute phase or in long-term because of renal
failure (2).

Invasive GAS infections may be categorized into
two main clinical forms; necrotizing fasciitis and
streptococcal toxic shock syndrome (STSS).

Necrotizing fasciitis caused by iGAS is described as
type II necrotizing fasciitis, also known as hemo-
lytic streptococcal gangrene. Necrotizing fasciitis
is the destructive infection of the skin and under-
lying structures, i.e., subcutaneous tissues, fascia,
and muscle. Because of the destruction of fat and
muscle tissues very rapidly, in the mass media, the
causative agent is described as “flesh-eating” bac-
teria. Type II necrotizing fasciitis is characterized
by the isolation of S. pyogenes with or without other
bacterial species; Staphylococcus aureus is the most
common species found in co-infections (1, 4). About
20% of necrotizing fasciitis cases result in death (1).
It was reported that every year, between 600 and
700 cases are diagnosed in the United States, and
about 25% to 30% of those cases result in death. It
is rare among children (4).

STSS is a rapidly progressing infection that causes
shock and injury to internal organs such as the liv-
er, kidneys, and lungs. STSS is the most lethal form
of iGAS, with a 60% mortality rate (1).

Group A streptococcal bacteremia was seen before
the 1980s, predominantly at the extreme ages of
life, but is rarely seen in the antibiotic era (1). Still,
GAS bacteremia may be diagnosed among intra-
venous drug users in addition to the outbreaks in
nursing homes (1). The source of GAS bacteremia in
children may be upper respiratory tract infection,
but it is more commonly associated with cutaneous
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foci like burns. GAS bacteremia may be transient
and benign, but it is more often fulminant. Mortali-
ty is reported to range from 27% to 38% (1).

In 2022, there was some news about fatal strepto-
coccal infections among children on mass media
and social media. France, Ireland, Netherlands,
Sweden, and the United Kingdom health authori-
ties observed an increase in cases of GAS infection
and scarlet fever, mostly affecting children under
10 years of age. The increase in GAS infections was
particularly marked during the second half of the
year (5, 6, 7).

World Health Organization (WHO) stated that the
observed rates of increase reported to WHO/Europe
and the European Centre for Disease Prevention and
Control (ECDC) have followed a period of reduced
incidence of GAS infections during the COVID-19
pandemic. It was also stated that the increase in
cases of iGAS disease in children is also associated
with the recently increased circulation of respirato-
ry viruses, as co-infection of viruses with GAS may
increase the risk of iGAS disease (8).

It is difficult to evaluate the global burden of GAS
and iGAS infections because they are notifiable dis-
eases in only a limited number of European coun-
tries and the USA (8, 9). Centers for Diseases Con-
trol and Prevention (CDC) tracks iGAS infections
through Active Bacterial Core (ABCs) surveillance
which is population-based, active, and laborato-
ry-based surveillance (10). The current rise in cases
of scarlet fever and iGAS from the United Kingdom
is of concern, and it has been stated that the case
fatality rate from iGAS in children appears to be in
line with previous years; however, whether the risk
of death is higher than expected will be investigat-
ed (11, 12).

CDC has also stated that the USA had very low
numbers of iGAS infections in children during the
COVID-19 pandemic, and based on preliminary
2022 data, iGAS infections in children returned to
levels similar to those seen in pre-pandemic years
(13). WHO has declared that investigations are still
ongoing, but based on available data, the surge of
cases is not related to a specific or new strain nor
an increase in antibiotic resistance of GAS (8, 14).
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WHO currently assesses the risk for the general
population posed by iGAS infection as low and has
declared advice about clinical practice, laboratory
issues, and surveillance (8, 14). It has been empha-
sized that early recognition of iGAS disease and
prompt initiation of specific and supportive thera-
py for patients will be both lifesaving and helpful
in reducing the transmission of GAS (14). Health
authorities should encourage clinicians to obtain
specimens and encourage the laboratories for an-
timicrobial susceptibility testing and molecular
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testing. Good hand and respiratory hygiene are rec-
ommended, as well as good indoor ventilation. It has
also been emphasized that the prevention of viral re-
spiratory tract infections is important in reducing the
transmission of GAS strains, so vaccination against
influenza and COVID-19 should be encouraged (14).

Prompt clinical evaluation and treatment of the
cases and meticulous surveillance measures will
probably make the situation clear in the coming
months.
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