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Microbiology findings

• Pharyngeal swab

• Blood cultures (drawn after initiation of ABx) 

negative

Group A Streptococcus
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Introduction
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Streptococcus pyogenes

https://www.rki.de/DE/Themen/Infektionskrankheiten/Infektionskrankhei

ten-A-Z/S/Scharlach/Scharlach.html

Subtitle (optional)

Introduction

• Group A Streptococci (GAS) are bacteria commonly causing 

mild infections like pharyngitis.

• However, they can lead to severe, invasive infections

• Rising incidence of invasive GAS infections makes this a 

public health concern
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Group A Streptococcus

• GAS lyses the red blood cells in the agar, resulting in clear colourless zones around the area of bacterial growth

• Lancefield classification: classifies catalase-negative gram-positive bacteria based on the carbohydrate composition of 

bacterial antigens found on their cell walls

• Streptococcus pyogenes is grouped as ‘A’ in the Lancefield system and is thus commonly called Group 

A Streptococcus (GAS)
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Pathogenesis
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Transmission

• GAS survival requires an unbroken cycle of transmission:

→ adherence to the primary infection site (skin or throat)

→colonization and proliferation

→defence against both innate and adaptive immune systems

→subsequent dissemination to a new host

→Incubation period 1-3 days (non invasive), or up to 30 days (iGAS)
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Transmission

• New virulence strategies employed by GAS to manipulate host defence mechanisms are being 

discovered:

→ cleavage of Gasdermin A (GSDMA) by the GAS protease streptococcal pyrogenic exotoxin B 

(SpeB) has been shown to trigger host cell pyroptosis

→ mucosal-associated invariant T cells (MAIT cells) have been recently identified as highly 

activated in patients with STSS

→ primary contributors to the cytokine storm associated with this disease

Department of Pediatric Respiratory Medicine, Immunology and Critical Care Medicine 13



Pathogenesis

Department of Pediatric Respiratory Medicine, Immunology and Critical Care Medicine 14



Clinical manifestation
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Clinical Manifestations

• Asymptomatic colonization!

• invasive and non-invasive infections of varying severity

• may be accompanied by toxin-mediated disease such as

→ streptococcal toxic shock syndrome (STSS)

→ scarlet fever

• post-infectious immune sequelae such as

→ acute rheumatic fever

→ rheumatic heart disease

→ post-streptococcal glomerulonephritis

overview
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Clinical Manifestations

• Necrotizing fasciitis with deep tissue destruction; surgical emergency

• Cellulitis: rapidly spreading erythema, edema, pain

• Myositis: rare but serious

• Streptococcal toxic shock syndrome (STSS)

→ Hypotension, multiorgan failure, rash, coagulopathy

• Bacteremia, and sepsis

→ Seeding distant sites

• Meningitis

• Pneumonia

→ often with empyema or pleural effusion.

Invasive disease
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Clinical Signs

• High fever 

• Shivering

• Headache

• Respiratory distress

• severe pain in arms or legs

• sore throat

• red or sore skin around cuts or wounds

• abdominal pain

Invasive disease
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Treatment

• No resistance against ß-lactam ABx known in the past

• Non-invasive disease:

→ Penicillin or amoxicillin 10 days (5 days?)

→ Alternative in children: Oral cephalosporines (e.g. cefaclor) 

→ Allergies: oral macrolides (e.g. erythromycin, azithromycin) 10-30% resistance rates

→ Cotrimoxyzol and flourochinolones generally not effective

• Invasive disease:

→ Penicillin i.v. + Clindamycin + immunoglobulin
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Resistance
Esposito et al. Microorganisms 2025, 13(8), 1871
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Epidemiology
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Epidemiology

• GAS can be classified into more than 220 emm types (based on the gene sequence of the amino 

terminal of the surface-exposed M protein)

• different patterns of regional and global distribution

• Increasing global and regional incidence of invasive GAS since 2019

• Surges in winter seasons and post-COVID periods

• Higher risk in children, elderly, and immunocompromised individuals

Subtitle (optional)
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Epidemiology
Nygaard et al., Lancet Child Adolesc Health 2024; 8: 112–21
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Epidemiology

• historically low iGAS incidence during the COVID-19 pandemic

• 4-fold increase in complicated pneumonia with parapneumonic effusion

• 4·5-fold increase in severe soft-tissue infections

• GAS resurgence in 2022–23 was associated with reduced immunity to GAS due to historically low 

GAS and iGAS incidences during the COVID-19 pandemic 

• the resurgence might have been influenced by the increase in viral infections after the COVID-19 

pandemic

• high morbidity of iGAS highlight iGAS as a major invasive bacterial infection in children, 

surpassing meningococcal disease in Denmark.

Nygaard et al., Lancet Child Adolesc Health 2024; 8: 112–21
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Risk factors
Nygaard et al., Lancet Child Adolesc Health 2024; 8: 112–21
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Severity of cases
Cobo-Vázquez et al., International Journal of Infectious Diseases, 2025; 159.
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Severity of cases
Cobo-Vázquez et al., International Journal of Infectious Diseases, 2025; 159.
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• higher PICU admissions (51.3% vs. 30.8%, P < 0.001)

• Pneumonia was the most common syndrome (32.3%)

→ with pleural effusion in 58.3%

• most frequent emm1 (56.1%) (increased ICU-rates) and emm12 (27.1%)



Severity of cases
Cobo-Vázquez et al., International Journal of Infectious Diseases, 2025; 159.
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• Factors associated with PICU were

→ streptococcal toxic shock syndrome (STSS)

→ Pneumonia

→ necrotizing fasciitis

→ acute kidney failure

→ previous consultation before diagnosis

• Mortality: 2% (n=11) 

• Factors associated:

→ Sepsis

→ STSS

→ central nervous system infection



Recent Surge in Cases

• Reports from CDC, ECDC, and other national bodies

• Marked increase in cases post-2022

• Possible reasons: reduced immunity post-pandemic, viral co-infections

• super antigens: introduced after infection by phages

• Facilitate mucosal colonization and immuno-evasion (e.g. neutrophil killing by DNAse)
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Outlook
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Prevention

• GAS-Vaccines:

→ Several attempts – from 1920 to our day and age

→ No breakthrough

• Varicella immunization may reduce iGAS incidence in children

• Education (ABS, AMR)

• Hygiene measures

→ Very susceptible to general disinfectants

→ Quarantine 24h 

→ No special measures for contacts

→ Sepsis/STSS/necrotizing fasciitis: Chemoprophylaxis for close contacts

• Early treatment of mild streptococcal infections
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Future developments

• novel antimicrobial approaches as adjuncts or alternatives to conventional antibiotics. 

→bacteriophage-derived lysins with specific lytic activity against GAS

→engineered antimicrobial peptides with broad-spectrum efficacy

→anti-virulence compounds targeting toxin production

→particularly relevant for managing life-threatening iGAS infections 

• Continued research and investment necessary 

Esposito et al. Microorganisms 2025, 13(8), 1871
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Infectious Disease is
one of the few genuine 
adventures left in the
world.

Hans Zinsser (1878-1940), “Rats, Lice an History” 
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