
Review of Development of a Group A Streptococci 
Vaccine: Can we Decrease the Need for Antibiotics?

Gopi B. Shah and Ron B. Mitchel

Tonsillectomy and adenoidectomy (T&A) is one of the most common 
procedures performed in children. In children under 12 the most common 
reason to perform a T&A is sleep disordered breathing whereas in children 
over 12 it is recurrent streptococcal throat infections. Group A streptococci 
(GAS), specifically Streptococcus pyogenes, is one of the most common and 
versatile human pathogens. GAS causes a wide variety of diseases in humans 
that range from minor to lethal. In the United States, S. pyogenes is the most 
common bacterial cause of acute pharyngitis, accounting for 15-30% of cases 
in children and 5-10% of cases in adults.1 During the winter and spring months, 
in temperate climates, up to 20% of asymptomatic school-aged children may be 
GAS carriers.2,3 In developed countries, disease manifestations of GAS include 
pharyngitis, cellulitis, Toxic Shock Syndrome (TSS), and necrotizing fasciitis. In 
less developed countries, the morbidity and mortality of GAS is greater because 
of the higher prevalence of severe disease sequelae such as acute rheumatic fever, 
rheumatic heart disease, acute post-streptococcal glomerulonephritis and endemic 
streptococcal impetigo. (Table 1) It is estimated that severe GAS disease leads to 
500,000 deaths yearly world-wide.4 

Table 1. Disease Manifestation of GAS 

Developed Countries Less Developed Countries

Pharyngitis Acute Rheumatic Fever 

Cellulitis Rheumatic Heart Disease

Toxic Shock Syndrome (TSS) Acute Post-Streptococcal Glomerulonephritis

Necrotizing Fasciitis Endemic Streptococcal Impetigo
Taken from McNeil S A et al. Clin Infect Dis. 2005;41:1114-1122

As the global burden of GAS become more recognized, surveillance has been 
crucial to detect changes in disease distribution. An important part of surveillance 
for GAS has included genomic typing of bacterial isolates, leading to a better 
understanding of the organism’s virulence. M protein is an anti-phagocytic surface 
protein whose emm gene has been sequenced and used for large epidemiological 
studies of pharyngitis and invasive disease in the US, Canada and Europe.5,6,7 

As advances in emm sequencing have progressed, attempts to achieve a safe 
and effective vaccine against GAS have shown promise. Multivalent vaccines that 
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contain multiple M-protein peptide 
epitopes have been engineered and 
show efficacy in animal models.8 A 
26-valent M-protein-based vaccine 
has recently reached clinical trials 
and has been found to be safe in 
humans.9,10 (Figure 1) However, 
given the difference in distribution of 
emm sequence types between global 
regions, this vaccine may not be as 
effective in less developed countries 
where there is as higher prevalence of 
disease severity.11 (Figure 2) 

Not all vaccine candidates are 
based on M protein antigens and 
research is also directed at non-type 
specific GAS antigens.12 Since these 
antigens are present in all strains, it 
may be possible to develop a vaccine 
against all GAS serotypes. Moreover, 
the M protein has been associated 
with the autoimmune response seen in 
acute renal failure (ARF). By avoiding 
M protein antigens entirely, it may be 
possible to avoid the possibility of a 
vaccine inducing ARF, or sensitizing 
vaccines to later ARF.13

A streptococcal vaccine could 
be a promising tool for disease 
prevention world-wide, but an 
effective vaccine would have to 
provide protection from multiple 
serotypes and be affordable. A vaccine 
can lead to a significant decrease is 
antibiotic use and a decrease in the 
number of T&A procedures performed 
in children. There is also interest in 
the association between recurrent 
tonsillitis, adenotonsillar hypertrophy 
and sleep disordered breathing. It is 
therefore possible that a vaccine will 
not only decrease the number of T&A 
procedures for recurrent infections but 
also for sleep-disordered breathing.

Figure 1. A 26-valent M-protein-based vaccine

Taken from Steer AC, Law I, Matatolu L, Beall BW, 
Carapetis JR. Global emm type distribution of group 
A streptococci: systematic review and implications for 
vaccine development. Lancet Infect Dis. 2009;9:611-16.

Figure 2. emm type distribution by country 
and its inclusion into experimental vaccine.
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