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Group A ß-hemolytic streptococcus (GABHS) are the most common 
bacterial cause of tonsillitis, and can cause noninvasive diseases such 
as pharyngitis and impetigo, as well as more severe invasive diseases. 
The incidence of invasive disease is 1-3/100,000 per year, and the 
morbidity and mortality rate is high. GABHS is rarely lead to brain 
abscesses. Acute phase reactants were found to be high in a 40-day-old 
patient who presented with fever, irritability and focal seizures. Acute 
phase reactants were high. Transfontanel ultrasonography showed 
increased thickness, echo and blood supply in the meninges. Brain 
magnetic resonance imaging (MRI) and diffusion MRI revealed a thick-
walled abscess in the right cerebral hemisphere and parietooccipital 
parenchyma with diffusion restriction on diffusion-weighted images. 
Cerebrospinal fluid (CSF) polymerase chain reaction (PCR) test revealed 
S. pyogenes, and S. pyogenes grown in CSF culture. Initially, meropenem, 
vancomycin, metronidazole antibiotherapy was applied. Treatment was 
revised to cefotaxime and vancomycin after culture antibiogram and 
was completed for 8 weeks. Seizures regressed. Control brain imaging 
showed improvement. Restriction in left lower extremity movements 
remained. Physical therapy and rehabilitation was recommended and he 
was discharged. GABHS, which is the causative agent of acute tonsillitis, 
rarely causes invasive disease which has high mortality and morbidity.

Keywords: Streptococcus pyogenes, brain abscess, infant, meningitis, 
encephalitis

A grubu beta hemolitik streptokoklar (AGBHS) tonsillofarenjitin en sık 
bakteriyel etkenidir, farenjit ve impetigo gibi noninvaziv hastalıklardan, 
daha ağır seyirli invaziv enfeksiyonlara neden olabilmektedir. İnvaziv 
hastalık insidansı yılda 1-3/100.000’tür, morbidite ve mortalite oranı 
yüksektir. AGBHS’lar nadiren beyin apselerine yol açabilir. Ateş, irritabilite 
ve fokal nöbet ile başvuran 40 günlük hastanın akut faz reaktanları yüksek 
bulundu. Transfontanel ultrasonografisinde meninkslerde kalınlık, 
eko ve kanlanma artışı izlendi. Beyin manyetik rezonans görüntüleme 
(MRG) ve difüzyon MRG’de sağ serebral hemisferde, parietooksipital 
parankimde kalın duvarlı, diffüzyon ağırlıklı görüntülerde diffüzyon 
kısıtlılığı bulunan, apse saptandı. Beyin omurilik sıvısı (BOS) polimeraz 
zincir reaksiyonu testinde S. pyogenes saptanırken, BOS kültüründe 
S. pyogenes üredi. Ampirik başlanan meropenem, vankomisin, 
metronidazol kültür antibiyogram sonrası sefotaksim ve vankomisin 
olarak 8 haftaya tamamlandı. Nöbetleri geriledi, kontrol beyin 
görüntülemesinde iyileşme izlendi. Sol alt ekstremite hareketlerinde 
kısıtlılık kalan hasta fizik tedavi ve rehabilitasyon önerileri ile taburcu 
edildi. Akut tonsillofarenjit etkeni olan AGBHS’lar nadiren mortalitesi ve 
morbiditesi yüksek olan invaziv hastalığa yol açabilmektedir.

Anahtar Kelimeler: Streptococcus pyogenes, beyin absesi, infant, menenjit, 
ensefalit
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Abstract Öz

INTRODUCTION
Group A beta-hemolytic streptococci (GABHS) typically 
cause tonsillopharyngitis in children aged 5-15 years, 
presenting with fever, exudate, lymphadenopathy 
(LAP), crypts, and pharyngeal hyperemia, sometimes 
accompanied by a scarlatiniform rash. However, in 
children under three years old, streptococcosis with 
fever, nasopharyngeal hyperemia, nasal discharge, 
and anterior cervical LAP is less common (1,2). GABHS 
tonsillopharyngitis in infants is less frequent due to the 

presence of specific transplacental antibodies from the 
mother and the absence of streptococcal receptors in 
the pharynx (3,4). The incidence of brain abscesses is 
quite low, reported as 0.3-1.8/100,000 (5). Generally, 
about 25% of brain abscesses occur in children (6). It 
has been reported to be more common in the male 
population (6).

In this article, with family consent, we will discuss a brain 
abscess due to GABHS in a 40-day-old infant.
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CASE REPORT 
A 40-day-old male patient with no known diseases 
and no significant features in his prenatal, natal, and 
postnatal history other than being consistent with 33 
weeks gestation, was admitted to the hospital with fever 
and nasal discharge that had started one day earlier. The 
patient, who had a bulging fontanelle, was referred to 
our hospital after receiving a single intravenous dose 
of ceftriaxone. There was no history of trauma or drug 
exposure. On initial examination, irritability, "setting sun" 
eye sign, bulging and tension in the anterior fontanelle 
were present. Cutis marmoratus and prolonged capillary 
refill time were observed. Focal seizures in the left arm 
were noted during follow-up.

The patient's laboratory tests revealed a white blood 
cell count of 22,960/μL (4800-14600/μL), absolute 
lymphocyte count of 5520/μL (2500-9000/μL), absolute 
neutrophil count of 16210/μL (800-5400/μL), C-reactive 
protein 190 mg/L (0-5 mg/L), erythrocyte sedimentation 
rate 33 mm/hour (0-18 mm/hour), and procalcitonin 34.4 
μg/L (0-0.5 μg/L).

Transfontanelle ultrasonography reported normal 
cerebral, cerebellar, and ventricular systems and midline 
structures, with no hydrocephalus, hemorrhage, cystic 
or solid lesions, but increased thickness, echogenicity, 
and vascularity in the meninges. Due to continuing focal 
seizures, brain MRI and diffusion MRI were performed. In 
the supratentorial sections, an intra-axial space-occupying 
lesion measuring 24×25×55 mm was observed in the right 
cerebral hemisphere, in the parietooccipital parenchyma, 
with intense peripheral edema, thick-walled, peripheral 
contrast enhancement, diffusion restriction in the wall 
and central part on diffusion-weighted images, opening 
into the right lateral ventricle (Figure 1).

The patient was admitted to the neonatal intensive care 
unit with a preliminary diagnosis of abscess, and abscess 
drainage was performed. The cerebrospinal fluid (CSF) 
taken during surgery was cloudy, with an uncountable 
number of neutrophils observed. CSF glucose was <2 
mg/dL, and CSF microprotein (as this parameter could be 
studied in our hospital) was 562 mg/dL. The patient was 
empirically started on meropenem, vancomycin, and 
metronidazole to cover possible polymicrobial agents 
in brain abscesses. S. pyogenes was detected positive in 
the viral bacterial meningitis multiplex PCR panel and 
CSF culture. Although penicillin-sensitive in the culture 
antibiogram, the treatment was revised to vancomycin 
and cefotaxime as resistant seizures continued.

Due to residual abscess observed in the brain MRI 
taken in the 1st month of treatment, intravenous (IV) 
antibiotherapy was completed to 8 weeks. Despite 
surgery and IV antibiotherapy, focal seizures were 
initially resistant, and four antiepileptics were gradually 
increased in consultation with pediatric neurology. 

Until discharge, antiepileptic drugs were gradually 
reduced following a decrease in seizures. Additionally, 
persistent lymphocytosis was observed that could not 
be explained by other causes. The patient was consulted 
with pediatric immunology. Anti-HIV was negative, 
immune globulin (Ig) G 695 mg/dL (376-685 mg/dL), 
IgA 111 mg/dL (9-30 mg/dL), IgM 79 mg/dL (36-77 mg/
dL), and peripheral lymphocyte subgroups were normal. 
Whole exon analysis was sent for natural immune 
system defects, which has not yet been resulted. 
Immunoglobulin replacement therapy was given every 
21 days for 6 months and then stopped. The patient was 
discharged with recommendations for physical therapy 
and rehabilitation due to remaining limitations in left 
lower extremity movements.

DISCUSSION
GABHS are gram-positive bacteria that can cause 
noninvasive diseases such as pharyngitis and impetigo, 
as well as invasive infections and complications such as 
necrotizing fasciitis, abscess, bacteremia, and toxic shock 
syndrome (7).

GABHS are the most common bacterial cause of 
tonsillopharyngitis. It is common in children between 
5-15 years old. It can lead to primary suppurative 
infections in the skin and soft tissue, and late 
complications such as acute rheumatic fever and acute 
poststreptococcal glomerulonephritis. Less frequently, it 
can cause necrotizing fasciitis, bacteremia, streptococcal 
toxic shock syndrome, puerperal sepsis, pneumonia, 
and meningitis (2). The incidence of invasive disease 
is 1-3/100,000 per year (7). In a study including 10 
patients with invasive GABHS infection, 40% had 
bacteremia, 30% had complicated pneumonia, 10% 
had deep neck abscess, 10% had complicated sinusitis 
with frontal abscess, and 10% had streptococcal toxic 
shock syndrome. The pathogen was isolated from blood 
culture in 50% of patients, throat culture in 30%, abscess 
culture in 30%, and pleural fluid culture in 20% (7). In our 
patient, GABHS growth was detected in both CSF and 
abscess cultures.

Invasive GABHS infections are associated with high 
morbidity and mortality. Central nervous system 
involvement is rare, accounting for only 0.2-1% of all 
childhood bacterial meningitis cases (8). They found 
the rate of GAS meningitis in the pediatric age group to 
be 0.06/100,000 (9). Group A streptococcal meningitis 
is extremely rare in the neonatal period. In one study, 
GABHS was isolated from both blood and cerebrospinal 
fluid cultures of a 24-day-old baby presenting with fever, 
poor feeding, and focal seizures. The patient, treated 
with penicillin G for 14 days, developed tetraventricular 
hydrocephalus and hearing loss (10). In our patient, brain 
abscess accompanied meningitis.
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Brain abscesses describe abscesses and empyemas in 
the brain parenchyma or subdural and epidural spaces 
(13). They are rare but have high mortality if diagnosis 
and treatment are delayed (11). The incidence of brain 
abscesses has been reported as 0.3-1.8/100,000 (5). One 
study reported a mortality rate of 10.7% (12). Generally, 
about 25% of brain abscesses occur in children. It 
has been reported to be more common in the male 

population (6). The pathogen reaches the brain through 
hematogenous spread, direct invasion from adjacent 
tissues, penetration, or inoculation of the pathogen 
during surgical procedures (13). Otitis media, mastoiditis, 
trauma, meningitis due to ventriculoperitoneal shunt 
are predisposing factors for brain abscesses (11). One 
study reported previous pneumonia, tetralogy of Fallot, 
infective endocarditis on the basis of tetralogy of Fallot, 

Figure 1. A-D: In the parieto-occipital parenchyma in the right cerebral hemisphere, a thick-walled lesion compatible with an abscess is observed, 
accompanied by intense peripheral edema located intra-axially, T2W hyperintense (A), showing peripheral contrast enhancement (B), and diffusion 
restriction on diffusion-weighted images (C, D).
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acute lymphoblastic leukemia, orbital cellulitis, and 
brucellosis as predisposing factors. Primary or secondary 
immunodeficiency is another risk factor for brain abscess 
development (14). No predisposing factor was detected 
in our patient.

Initially, clinical findings may be subtle. Different 
findings can be detected depending on the location of 
the abscess. Headache, fever, neurological findings, and 
vomiting are common (19). The classic triad is headache, 
fever, and focal neurological findings. These findings can 
be seen in 9-28% of children (6). Our patient was not old 
enough to express headache, but had fever, irritability, 
focal seizures, "setting sun" eye sign, and bulging and 
tension in the anterior fontanelle.

In our case, S. pyogenes was detected positive in CSF-
PCR and grew in CSF culture. In a series reporting 107 
cases with brain abscesses, 64.7% streptococci (11.8% 
GABHS), 38.1% Proteus spp., 30% Staphylococcus aureus, 
and 4.8% Citrobacter freundii were reported as causative 
agents (12). In another study of 75 cases with brain 
abscesses, S. aureus and Streptococcus viridans were 
isolated from 5 patients each (6.7%), polymicrobial 
pathogens from 3 patients (4%), Proteus mirabilis, 
Streptococcus constellatus, Streptococcus pneumoniae, 
Peptostreptococci, and Peptococcus niger from 3 
patients each (4%), coagulase-negative staphylococci, 
Streptococcus anginosus, Klebsiella spp., Ekinella spp., 
Fusobacterium spp., Bacteroides spp., and Aspergillus spp. 
from 2 patients each (2.7%), and from 1 patient each 
(1.3%) (20). In a study of 89 children presenting with 
brain abscess, 14.6% S. aureus, 13.5% S. pneumoniae, 
9% coagulase-negative staphylococci, 6.7% each of S. 
viridans and Bacteroides spp., 5.6% each of Klebsiella 
pneumoniae and P. niger, 4.5% Fusobacterium spp., 3.4% 
each of P. mirabilis and Peptostreptococcus, 1.1% MRSA 
were detected (21). In a study including 41 children with 
brain abscesses, GABHS was not isolated from either CSF 
or abscess cultures in any of the patients (22).

GABHS is extremely sensitive to bactericidal beta-
lactam antibiotics. However, clinical failures have been 
reported with penicillin treatment alone in patients 
with invasive GABHS infections (23,24). Data from 
observational studies have found treatment with a beta-
lactam + clindamycin to be more effective than beta-
lactam alone (25,26). However, clindamycin has poor 
CSF penetration, so a combination of linezolid (CSF/
blood ratio approximately 60-70%), which has better 
CSF penetration, with beta-lactam antibiotics (penicillin 
or 3rd generation cephalosporins) is recommended 
(27). There are no clinical studies reporting the optimal 
duration of antibiotic treatment, and the duration of 
antibiotic treatment should be determined according to 
the patient (25). In addition to IV antibiotherapy, surgical 
intervention also plays an important role in treatment 
(26). In our patient, who underwent early-stage surgery, 

meropenem, vancomycin, and metronidazole treatment 
were given until the causative agent was identified, 
and then treatment was completed with cefotaxime 
and vancomycin. In a case report of a sixteen-year-
old patient with a brain abscess, the abscess did not 
shrink in the second week of cefotaxime, vancomycin 
and metronidazole treatment, so the treatment was 
revised to meropenem, vancomycin and metronidazole 
treatment, and it was reported that the abscess shrank 
after a total of 9 weeks of treatment (28)

Delays in diagnosis, IV treatment, or surgical 
intervention cause morbidity and mortality. One study 
reported reasons for delayed treatment initiation as 
misinterpretation of images, failure to perform imaging 
in a timely manner, the need for imaging as an indication 
for surgical intervention, or clinician preference (29). 
While only meningeal thickening was noted in our 
patient's cranial USG, an abscess was detected by MRI.

CONCLUSION
GABHS, which is the causative agent of acute 
tonsillopharyngitis, can rarely lead to invasive disease 
with high mortality and morbidity. GABHS should be 
kept in mind as a causative agent in brain abscesses. Brain 
MRI and CSF culture play an important role in diagnosis. 
The total duration of treatment should be determined 
according to the patient's response to treatment.
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