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Öz

Giriş: Grup A streptokoklar (GAS) veya diğer adıyla Streptococcus pyogenes 
(S. pyogenes) tonsillofarenjitin en yaygın bakteriyel etkenidir. Üç yaşından 
küçük ve 15 yaşından büyüklerde daha az rastlanır. Bu çalışmada 2010-
2019 yılları arasında üreyen S. pyogenes izolatlarının retrospektif olarak in-
celenmesi, üreme yerleri, üreme yıllarının yaş grupları ve mevsimlere göre 
değişiminin araştırılması planlanmıştır.

Gereç ve Yöntemler: Çalışmaya Keçiören Eğitim ve Araştırma Hasta-
nesi’ne başvuran Ocak 2009-Temmuz 2019 tarihleri arasında alınan kül-
türlerde grup A beta hemolitik streptokok üremesi olan hastalar dahil 
edilmiştir. Hastaların primer başvuru şikayetleri, üreme yerleri, üreme za-
manı yaş grubu, cinsiyet gibi sosyodemografik özellikleri kaydedilmiştir. 

Bulgular: Çalışmaya ortalama yaşı 83 ay ± 34.5 ay olan, 1880 (%48.2)’i kız, 
2019 (%51.8)‘u erkek toplam 3899 hasta dahil edilmiştir. Altmış altı (%1.7) 
üreme yatan hastalardan, 3748 (%98.3) üreme ayaktan başvuran hasta-
lardan izole edilmiştir. Çalışmaya en sık boğaz kültüründen (%90) olmak 
üzere, yara yeri kültürü (%1.7), kulak akıntısından/aspirasyon sıvısından 
(%0.8), kan kültüründen (%0.3), balgam kültüründen (%0.1) olmak üzere 
Streptococcus pyogenes üremesi ve semptomu olan toplam 3899 hasta 
dahil edilmiştir. İnvaziv S. pyogenes enfeksiyonu saptanan hastaların 66 
(%61.1)’sında etken yara yeri kültüründen, 30 (%27.8) ‘unda kulak aspiras-
yon sıvısından, 12 (%11.1)’sinde kan kültüründen izole edilmiştir. İnvaziv S. 
pyogenes enfeksiyonu saptanan 108 hastanın 53 (%49.1)’ü üç yaş altında, 
9 (%8.3)‘u 3-5 yaş aralığında, 46 (%42.6)’sı beş yaş üstü çocuk hastalarda 
saptanmıştır . Yıllara göre invaziv hastalık görülme sıklığının istatistiksel 
anlamlı olarak arttığı saptanmıştır (p< 0.001).

Abstract

Objective: Group A streptococcus (GAS) is the most common bacterial 
reason of tonsillopharyngitis cultured rarely in children under three years 
old and above 15 years old of age. We aimed to determine the changing 
pattern in Streptococcus pyogenes isolates according to cultured site, 
years, age of the patient, and invasive disease between 2010 and 2019.

Material and Methods: Children with cultured Streptococcus pyogenes 
isolates in Keciören Research and Training Hospital between January 
2009 and July 2019 were included. Primary symptoms, sociodemograph-
ic characteristics, site of culturing, year and month of culturing were re-
corded.

Results: Totally, 3899 patients with a mean age of 83 ± 34.5 months, in-
luding1880 (48.2%) females and 2019 (51.8%) males, were included in the 
study. Streptococcus pyogenes were cultured from throat culture in 3703 
(90%) patients, wound culture in 66 (1.7%) patients, otorrhea/middle ear 
aspiration fluid in 30 (0.8%) patients, blood culture in 12 (0.3%) patients, 
sputum culture in three (0.1%) patients. Sixty-six (1.7%) patients were hos-
pitalised, 3748 (98.3%) patients were outpatients. In patients with inva-
sive S. pyogenes infections, 66 (61.1%) samples were isolated from wound 
culture, 30 (27.8%) from middle ear aspiration culture, 12 (11.1%) from 
blood culture. Invasive S. pyogenes infection was present in 53 (49.1%) of 
children under three years old of age, nine (8.3%) of children between the 
ages of 3-5 years of age, 46 (42.6%) of children over five years old of age. 
Incidence of invasive S. pyogenes infections was found to increase during 
years (p< 0.001).
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Introduction

Group A streptococcus (GAS), in other terms, Streptococcus 
pyogenes (S. pyogenes), is the most common bacterial agent 
of tonsillopharyngitis. While streptococcic pharyngitis is seen 
at every age, it is mostly encountered in school-aged children 
and adolescents. Geographically, while GAS pharyngitis and 
pyoderma are seen everywhere, pyoderma is more frequent 
in tropical climates and hot seasons. Streptococcic pharyngi-
tis is seen at the end of autumn, in winter and spring in mild 
climates possibly due to close living conditions in schools (1).   

Sinusitis, otitis, mastoiditis, peritonsillar abscess, septic 
arthritis, osteomyelitis, cavernous sinus thrombosis and bac-
teremia are suppurative complications. Non-suppurative 
complications include acute rheumatological fever (ARF) and 
acute glomerulonephritis. 

In young children (aged 1-3 years) with GAS respiratory 
tract infection, the disease may start with moderate fever and 
serous rhinitis and may cause a long-lasting clinical picture 
with fever, unease and loss of appetite (streptococcic fever). 
Classical clinical picture of streptococcic upper respiratory 
tract infection as acute pharyngitis is seen rarely in children 
aged under three years, and acute rheumatic fever is also 
scarce in this age group. Scarlet fever commonly manifests 
with pharyngitis, is rarely seen with pyoderma or infected sur-
gical or trauma-related wound, and characteristic erythema 
caused by erythrogenic exotoxin is observed (2-7). Necrotiz-
ing fasciitis and other invasive GAS infections in children are 
generally seen as varicella complications (4). 

It is estimated that there are 616 million pharyngitis cases, 
111 million pyoderma cases and 517 thousand deaths related 
to invasive diseases worldwide due to S. pyogenes infections 
(3,8). 

In this study, a retrospective review of S. pyogenes isolates’ 
growth sites and growth times according to age groups was 
planned to cover the years 2010 up to 2019. 

Materials and Methods

The study included pediatric patients in whom group A 
hemolytic streptococcus grew in cultures taken between Jan-
uary 2009 and July 2019. Sociodemographic characteristics 
such as primary presenting complaints of the patients, growth 
sites, age group at growth times, and sex were recorded. Pri-

mary aim of the study was to investigate S. pyogenes growth in 
children and to investigate the growth of invasive S. pyogenes. 

Invasive group A streptococcal infection is defined as iso-
lating the agent from normally sterile site or isolating S. pyo-
genes from the wound site in streptococcal toxic shock syn-
drome and necrotizing fasciitis patients (9-12).

Ethics board approval was obtained for the study. Informa-
tion of all patients included into the study were retrospective-
ly reviewed from computer logs following the approval of the 
ethics board. The study included patients aged under 18 years 
in whom S. pyogenes had grown. 

SPSS (Statistical Package for Social Sciences) for Windows 
21 was used for statistical analyses. Compatibility of the vari-
ables to normal distribution was investigated with visual 
(histogram and probability graphics) and analytic methods 
(Kolmogorov-Smirnov/Shapiro- Wilk tests). Descriptive statis-
tics were performed as number and percentage for categorical 
variables, as mean ± standard deviation for normally-distrib-
uted continuous variables and as median (minimum-maxi-
mum) for non-normally-distributed continuous variables. In 
the comparison of categorical variables, Pearson Chi-square 
test was sued. The variables were compared between groups 
using Student’s T test and Mann-Whitney U test. Statistical sig-
nificance was set at p value under 0.05. 

Results

The study included a total of 3899 patients, 1880 (48.2%) 
girls and 2019 (51.8%) boys, with a mean age of 83 months 
± 34.5 months between January 2009 and July 2019. Strepto-
coccus pyogenes growths were isolated from throat culture in 
3703 (90%), wound-site culture in 66 (1.7%), ear discharge in 
30 (0.8%), blood culture in 12 (0.3%), and sputum culture in 
3 (0.1%) patients. Sixty-six growths (1.7%) were isolated from 
inpatients, and 3748 (98.3%) were isolated from outpatients 
(Table 1).

Mean age of 3703 patients presenting due to tonsilli-
tis with S. pyogenes growth in throat culture was 84 ± 33.5 
months (minimum: 9 months, maximum: 196 months). Of 
the patients with S. pyogenes growth in throat culture, 139 
(3.8%) was aged under three years, 575 (15.5%) was aged be-
tween three and five years, 2969 (80.2%) was aged between 
five years and 15 years, and 20 (0.5%) were aged 15 years and 

Conclusion: Invasive disease caused by GAS was found more common in 
children under three years old, and increase in cases was noted. Strepto-
coccus pyogenes is an important pathogen, especially under three years 
old of age, with a potential to cause invasive infection.

Keywords: Streptococcus pyogenes, invasive disease, children, Group A 
Beta hemolytic streptococcus

Sonuç: GAS‘a bağlı invaziv hastalık üç yaş altı çocuklarda daha sık olarak 
saptanmış ve yıllara göre hasta sayılarında artış dikkat çekmiştir. Strepto-
coccus pyogens özellikle üç yaş altı çocuklarda invaziv hastalık potansiyeli 
olan önemli bir mikroorganizmadır.

Anahtar Kelimeler: Streptococcus pyogenes, invaziv hastalık, üreme böl-
geleri, çocuklar
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over. S. pyogenes growth in throat culture was most commonly 
found in spring (n=1388, 37.5%), followed by winter (n= 1147, 
31%), autumn (n=661, 17.9%), and summer (n= 507,13.7%). 
Mean age of a total of 44 patients, including 12 girls (27.3%), 
with S. pyogenes growth in throat culture under the age of two 
years was detected as 18 ± 3.5 months (9-23 months). Present-
ing symptoms of the patients aged under three years in whom 
S. pyogenes growth was confirmed through throat culture in-

cluded upper respiratory tract infection in 31 (70.5%), rash in 
9 (20.5%), lymphadenitis in 1 (2.3%), and fever of unknown or-
igin in 2 (4.5%), and throat culture for screening purposes in 1 
(2.3%) (Figures 1,2).   

Mean age of 66 patients with S. pyogenes growth in wound 
site was 4.8 ± 3.8 years (8 days-14 years). Of the patients with S. 
pyogenes growth in wound site culture, 24 (36.4%) were aged 
under three years, 4 (6.1%) were aged between 3 and 5 years, 
and 38 (57.6%) were aged between 5-15 years (Figures 1,2). 
Different form throat culture growths, patients with S. pyo-
genes growth in wound site culture presented most common-
ly in winter (n= 19, 28.8%), followed by spring (n= 18, 27.3%), 
summer (n= 15, 22.7%) and autumn (n= 14, 21.2%). 

Mean age of 30 patients, 12 of whom were girls (40%), 
presenting with perforated otitis media and with S. pyogenes 
growth from ear discharge/aspiration fluid was recorded as 
34.7 ± 35.3 months (36 days-9 years). Of the patients with 
S. pyogenes growth from ear discharge/aspiration fluid, 20 
(66.7%) were aged under three years, 4 (13.3%) were aged 
between three and five years, and 6 (20%) were aged between 
5 and 15 years (Figures 1,2). Just as in throat culture growths, 
patients presenting with perforated otitis media and with S. 
pyogenes growth from ear discharge were most frequently 
seen in spring (n= 12, 40%), followed by winter (n= 10, 33.3%), 
autumn (n= 6, 20%) and summer (n= 2,6.7%).

Mean age of 12 patients, three of whom were girls (25%), 
with S. pyogenes growth in blood culture was 34 ± 34.2 months 
(1 day-8 years). Of the patients with S. pyogenes growth in 
blood culture, 9 (75%) were aged under three, 1 (8.3%) was 
aged between three and five years, and 2 (16.7%) were aged 
between 5 and 15 years (Figures 1,2). Presenting diagnoses 
of 12 patients with S. pyogenes growth in blood culture were 
lymphadenitis (n= 4, 33.3%), acute otitis media (n= 4, 33.3%), 
fever of unknown origin (n= 2,16.7%), septic arthritis (n= 1, 
8.3%), and sepsis (n= 1, 8.3%). Presenting symptoms of nine 
patients aged under three years with S. pyogenes growth in 
blood culture were lymphadenitis (n= 4), unknown fever (n= 
2), acute otitis media (n= 2), and sepsis (n= 1).

S. pyogenes growth was confirmed in the sputum culture 
of 3 patients aged four years, six years and 13 years admitted 
due to acute lower respiratory tract infection.  

The agent in invasive S. pyogenes infection was detected 
from wound site culture in 66 patients (61.1%), ear aspiration 
fluid in 30 patients (27.8%), and blood culture in 12 patients 
(11.1%). Of the 108 patients in whom invasive S. pyogenes in-
fection was detected, 53 (49.1%) were aged under three years, 
nine (8.3%) were aged between three and five years, and 46 
(42.6%) were aged over five years. The incidence of invasive 
disease was determined to have statistically significantly in-

Tablo 1. Sociodemographic characteristics of patients with 
Streptococcus pyogenes growth

Throat culture (n) 3703

Age* 83 ± 34.5 months

Sex**   
Male
Female

2019 (51.8)
1880 (48.2 )

Age group**
<3 years
3-5 years
5-15 years
>15 years

139 (3.8) 
575 (15.5)
2969 (80.2)
20 (0.5)

Wound site culture (n) 66

Age* 4.8 ± 3.8 years

Sex**   
Male
Female

24 (36.4)
42 (63.6)

Age group**
<3 years
3-5 years
5-15 years
>15 years

24 (36.4)
4 (6.1)
38 (57.6)
0 (0)

Ear discharge/aspiration culture (n)

Age* 34.7± 35.3 months

Sex**   
Male
Female

18 (60)
12 (40)

Age group**
<3 years
3-5 years
5-15 years
>15 years

20 (66.7)
4 (13.3)
6 (20)
0 (0)

Blood culture (n) 12

Age* 34 ± 34.2 months

Sex**   
Male
Female

9 (75)
3 (25)

Age group**
<3 years
3-5 years
5-15 years
>15 years

9 (75)
1 (8.3)
2 (16.7)
0 (0)

*Mean ± standard deviation  
**n (%).
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creased over the years (p< 0.001) (Figure 3).

Figure 2. Change in Streptococcus pyogenes growth sites according to age groups.
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Figure 1. Change in growth sites of Streptococcus pyogenes growth over the years
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Discussion

The study included a total of 3899 patients in whom Strep-
tococcus pyogenes was most commonly isolated from throat 
culture, followed respectively by wound site culture, ear dis-
charge/aspiration fluid, blood culture, and sputum culture. 
Compatible with the literature, majority of the cases with 
S. pyogenes growth in throat culture were in the 5-15 years 
age group. Again, compatible with the literature, S. pyogenes 
growth in throat culture was detected most commonly in 
spring, followed respectively by winter, autumn and summer. 
Streptococcus pyogenes bacteremia and perforated otitis me-
dia incidence was detected higher in cases aged under three 
years. The incidence of invasive disease due to Streptococcus 
pyogenes was detected to have increased over the years. 

 S. pyogenes was isolated in the throat culture of 139 (3.8%) 
patients aged under three years with upper respiratory tract 
infection symptoms. In the literature, there are studies having 
detected S. pyogenes as the agent of tonsillopharyngitis in cas-
es under three years of age (12,13). In 30% of 78 symptomatic 
pediatric patients aged under three years, S. pyogenes was de-
tected as the agent (13) .

In the study, S. pyogenes growth at wound site was most 
commonly seen in the group aged 5-15 years and as the most 
frequent presentation of invasive disease. In a study investi-
gating invasive S. pyogenes infection in 370 pediatric cases, 
70% of the agent, similar to the results of our study, have been 
isolated from wound site cultures (14). In a study, the most 
common agent in 13 pediatric patients presenting with nec-
rotizing fasciitis has been found as S. pyogenes (15). 

The most common bacterial agents of acute otitis media 
are Streptococcus pneumoniae (40-50%), non-type Haemoph-
ilus influenzae (30-40%), and Moraxella catarrhalis (10-15%). 
Staphylococcus aureus and anaerobes are scarcely seen. Group 
A streptococci are common in older children and related more 
with perforation and mastoiditis  (16). Segal et al. have report-
ed in 11.300 acute otitis media pediatric cases that S. pyogenes 
is detected in the aspiration culture at a rate of 3%, and com-
pared to other agents, the patients have been demonstrated 
to present with perforated otitis as in our study (17). In our 
study, S. pyogenes growth was confirmed in all patients pre-
senting with perforated otitis and in whom ear discharge cul-
ture was taken. 

Seventy-five percent of the patients with S. pyogenes 
growth in blood culture were seen in the group aged under 
three years. In the literature, in a study including 52 patients 
with invasive S. pyogenes, S. pyogenes have been found most 
commonly in patients under the age of three years and at a 
rate of 11%, just as in our study (18).

The incidence of invasive GAS infections started to de-
crease in the middle of 1900s, but an increase in incidence has 
recently been reported in many countries (19,20). In a study 
by Meehan et al. conducted in 561 patients with invasive GAS 
infection, the highest incidence has been reported in groups 
aged ≤4 years and ≥75 years, with septic arthritis most com-
monly reported in children (21). In our study, 53 (49.1%) of 108 
patients detected to have invasive S. pyogenes infection were 
aged under three years. In our study, S. pyogenes was isolated 
in the blood culture of an 8-year-old patient presenting with 
septic arthritis. 

Figure 3. Change in patient numbers of invasive group A streptococcus according to years and age.
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The incidence of GAS-related invasive diseases has been 
rising since the 1980s all over the world. Though the reason for 
this increase is not fully understood, focus has been turned on 
to the epidemiological and microbiological changes in GAS. 
It is seen in recent studies that while the rate of invasive in-
fections in developed countries is 2.3-3.5%, mortality rate has 
been reported as 7-15%. When invasive infections and mor-
tality rates are compared, the rates of developing countries 
are significantly higher than those of developed countries 
(19,20). According to limited epidemiological and microbio-
logical data of developing countries, invasive diseases with a 
mortality rate reaching 95% have been detected. In our study, 
GAS-related invasive disease was more commonly detected in 
patients aged under three years, and the increase of patient 
numbers over the years caught our attention. 

To conclude, S. pyogenes should be kept in mind in patients 
presenting with wound site infection and perforated otitis. 
More epidemiological studies are required since an increase 
in invasive diseases has been determined in recent years.  
							     

Ethics Committe Approval: The approval for this study was ob-

tained from Ankara Keçiören Research and Training Hospital, Ethics 

Committee (Decision no: 43278876-929, Date: 2019).

Informed Consent: Patient consent was obtained.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - KA; Design - All of authors; 

Supervision - KA; Resource - KA; Data Collection and/or Processing - 

KA; Analysis and/or Interpretation - All of authors; Literature Search 

- KA; Writing - KA; Critical Review - All of authors.

Conflict of Interest: All authors declare that they have no conflicts of 

interest or funding to disclose.

Financial Disclosure: The authors declared that this study has 

received no financial support.

References

1.	 Bisno AL, Rubin FA, Cleary PP, Dale JB. Prospects for a group A strepto-
coccal vaccine: rationale, feasibility, and obstacles-report of a National 
Institute of Allergy and Infectious Diseases workshop. Clin Infect Dis 
2005;41:1150-6. [CrossRef]

2.	 Tan LK, Eccersley LR, Sriskandan S. Current views of haemolytic strep-
tococcal pathogenesis. Curr Opin Infect Dis 2014;27:155-64. [CrossRef]

3.	 Carapetis JR, Steer AC, Mulholland EK, Weber, M. The global burden 
of group A streptococcal diseases. Lancet Infect Dis 2005;5:685-94.  
[CrossRef]

4.	 American Academy of Pediatrics. Group A streptococcal infections. In: 
Red Book: 2018 Report of the Committee on Infectious Diseases. 30th. 
Kimberlin DW, Brady MT, Jackson MA, Long SS (eds). American Acade-
my of Pediatrics, Elk Grove Village, IL 2018.Grove Village, IL: American 
Academy of Pediatrics 2015:732-44. [CrossRef]

5.	 Reichardt W. Streptococcus pyogenes. Contrib Microbiol 2001;8:90-
101. [CrossRef]

6.	 Efstratiou A, Lamagni T. Epidemiology of Streptococcus pyogenes. In: 
Ferretti JJ, Stevens DL, Fischetti VA (Eds). Streptococcus pyogenes: Ba-
sic biology to clinical manifestations. Oklahoma City, OK: University of 
Oklahoma Health Sciences Center; 2016. [CrossRef]

7.	 Shulman ST, Bison AL, Clegg HW. Clinical practice guideline for the di-
agnosis and management of group A Streptococcal pharyngitis: 2012 
update by the Infectious Diseases Society of America. Clin Infect Dis 
2012;55:e86-e102. [CrossRef]

8.	 Shaikh N, Leonard E, Martin JM. Prevalence of streptococcal pharyngi-
tis and streptococcal carriage in children: a meta-analysis. Pediatrics 
2010;126:e557-64. [CrossRef]

9.	 Watanabe S, Takemoto N, Ogura K, Miyoshi-Akiyama T. Severe invasive 
streptococcal infection by Streptococcus pyogenes and Streptococcus 
dysgalactiae subsp. equisimilis. Microbiol Immunol 2016;60(1):1-9. 
[CrossRef]

10.	 Streptococcus pyogenes infection in paediatrics: from pharyngot-
onsillitis to invasive infections]. An Pediatr (Barc). 2018;88(2):75-81.  
[CrossRef]

11.	 Hua CZ, Yu H, Xu HM, Yang LH, Lin AW, Lyu Q, et al. A multi-center clin-
ical investigation on invasive Streptococcus pyogenes infection in Chi-
na, 2010-2017. BMC Pediatr 2019;19(1):18.1 [CrossRef]

12.	 Schwartz RH, Hayden GF, Wientzen R. Children less than three-years-
old with pharyngitis. Are group A streptococci really that uncommon? 
Clin Pediatr (Phila) 1986;25(4):185-8. [CrossRef]

13.	 Woods WA, Carter CT, Schlager TA. Detection of group A streptococci 
in children under 3 years of age with pharyngitis. Pediatr Emerg Care 
1999;15(5):338-40. [CrossRef]

14.	 Seale AC, Davies MR, Anampiu K, Morpeth SC, Nyongesa S, Mwarumba 
S, et al. Invasive Group A Streptococcus Infection among Children, Rural 
Kenya. Emerg Infect Dis 2016;22(2):224-32. [CrossRef]

15.	 Bingöl-Koloğlu M, Yildiz RV, Alper B, Yağmurlu A, Ciftçi E, Gökçora IH, 
Ince E, Emiroğlu M, Dindar H. Necrotizing fasciitis in children: diag-
nostic and therapeutic aspects. J Pediatr Surg 2007;42(11):1892-7.  
[CrossRef]

16.	 Segal N, Givon-Lavi N, Leibovitz E, et al. Acute otitis media caused by 
Streptococcus pyogenes in children. Clin Infect Dis 2005;41:35-41. 
[CrossRef]

17.	 Wong CJ, Stevens DL. Serious group A streptococcal infections. Med Clin 
North Am 2013;97(4):721-36. [CrossRef]

18.	 Arias-Constantí V, Trenchs-Sainz de la Maza V, Sanz-Marcos NE, Gui-
tart-Pardellans C, Gené-Giralt A, Luaces-Cubells C. Invasive disease by 
Streptococcus pyogenes: patients hospitalized for 6 years. Enferm In-
fecc Microbiol Clin 2018;36(6):352-356. [CrossRef]

19.	 Sánchez-Encinales V, Ludwig G, Tamayo E, García-Arenzana JM, 
Muñoz-Almagro C, Montes M. Molecular Characterization of Strep-
tococcus pyogenes causing ınvasive disease in pediatric population 
in Spain A 12-year Study. Pediatr Infect Dis J 2019;38(12):1168-72.  
[CrossRef]

20.	 Meehan M, Murchan S, Gavin PJ, Drew RJ, Cunney R. Epidemiology 
of an upsurge of invasive group A streptococcal infections in Ireland, 
2012-2015. J Infect 2018;77(3):183-90. [CrossRef]

https://doi.org/10.1086/444505
https://doi.org/10.1097/qco.0000000000000047
https://doi.org/10.1016/s1473-3099(05)70267-x
https://doi.org/10.1159/000060404
https://doi.org/10.1542/peds.2009-2648
https://doi.org/10.1111/1348-0421.12334
https://doi.org/10.1016/j.anpede.2017.02.013
https://doi.org/10.1093/cid/cis629
https://doi.org/10.1016/j.jinf.2018.05.010
https://doi.org/10.1097/inf.0000000000002471
https://doi.org/10.1016/j.jpedsurg.2007.07.018
https://doi.org/10.1016/j.eimce.2018.04.007

