
Group A Streptococcus Bacteremia Clinically 
Tolerant to Cefazolin 

Introduction 
     Group A Streptococcus (GAS) is an aerobic gram-positive 
coccus that causes a variety of infections. Usually this manifests in 
the form of either pharyngitis or a skin and soft tissue infection 
(e.g. impetigo or cellulitis) which typically does not become severe 
or invasive. Invasive cases of GAS occurs 3.5 out of 100,000 
persons with a case fatality rate between 30-60% [1]. GAS can 
release exotoxins known as superantigens capable of bypassing the 
immune response and result in large releases of proinflammatory 
cytokines and damage to multiple host cell types. These can result 
in necrotizing soft tissue or respiratory infections, pregnancy 
associated infections or bacteremia. Typical coverage for GAS 
infections includes penicillin or clindamycin. Severe cases may 
necessitate the need for toxin suppression with agents such as 
clindamycin or linezolid. There has never been a GAS clinical 
isolate reported as resistant to penicillin. We present a case of GAS 
cellulitis with associated bacteremia in the setting of clinical 
unresponsiveness to the first-generation cephalosporin cefazolin. 
 

Hassan Asghar DO, David Barlow DO, Scott Morrissey PharmD, Justin Nistico DO 
 

     On day four the patient was continued on monotherapy cefazolin, his 
WBC continued to increase and he had a temperature of 100.2. 
     On days five through eight the patient was switched to ceftriaxone 
monotherapy. He consequently experienced an improvement clinically 
with resolution of fevers as well as decrease in WBC count. He was 
ultimately placed on linezolid as an oral regimen and discharged to 
complete an 18 day cumulative course, which was a 14 day course from 
initiating ceftriaxone monotherapy on day five. 

•Discussion 
   The formation of a capsule by GAS has been shown to vary in 
vitro and is especially pronounced in the early stages of bacterial 
growth and more invasive illness [2]. Studies have shown that due to 
virulence factors such as encapsulation and M protein production 
that enhance resistance to opsonization and phagocytosis, 
clindamycin has had better rates of eradication of GAS pharyngitis 
in children compared with penicillin [2]. The proposed mechanisms 
of these findings are that clindamycin, in contrast to beta-lactams, 
reduces M protein and exotoxins production along with capsular 
expression [2]. 
     Studies have tried to elucidate why certain bacteria, namely 
GAS, would have penicillin tolerance or resistance despite them not 
having the ability to produce beta-lactamases. Experimental models 
of GAS myositis demonstrate penicillin to be effective when given 
early with low bacterial inoculum, but ineffective if fulminant 
infection with high bacterial inoculum developed prior to 
administration [3]. This “inoculum effect” was demonstrated to 
impact penicillin to the greatest extent and clindamycin to the least. 
Since in vitro MICs and susceptibilities lack correlation with in vivo 
efficacy of appropriately obtained serum penicillin concentrations 
for high inoculum models, the explanation likely relates to the 
physiological growth state of GAS [3]. A possible explanation could 
lie in the targets of beta-lactam antimicrobial therapy. Of the 
penicillin-binding proteins (PBPs) that GAS contains (e.g. PBPs 1-
5), PBPs 1, 2 and 3 have been suggested to mediate bactericidal 
activity more so than PBP 4 and 5 [3]. GAS has shown changes in 
expressed PBPs during varying growth phases with late log-phase 
growth demonstrating reduced expression of PBPs 1 and 4, followed 
by their complete absence in stationary-phase growth [3]. As a result 
of PBPs 2 and 4 being the primary target for penicillin, PBPs 1 and 
3 for cefazolin, PBPs 2 and 3 for ceftriaxone and ceftriaxone having 
greater potency of inhibiting PBP 2 compared to these other agents; 
alteration of PBPs expression may potentially play a role in variable 
in vivo tolerance not always explained by in vitro susceptibility 
testing [3,5,8].  
     Recent research recommends labs may desire to start testing 
GAS penicillin MICs for enhanced surveillance of antimicrobial 
susceptibility rates and MIC trends [4]. Current IDSA guidelines 
recommend the concomitant use of clindamycin and penicillins 
when dealing with severe invasive GAS infections [6]. This 
recommendation is a result of clindamycin’s ability to inhibit 
virulence factors. Although a penicillin or first-generation 
cephalosporin in combination with clindamycin will usually result in 
clinical improvement we must keep in mind the mutagenic nature of 
bacteria and be ready to change antimicrobials depending on clinical 
deterioration as we saw in our case study. 
 

Case  

     Patient is a 63 year old male with a history of atrial fibrillation, 
hypertension, and obstructive sleep apnea who presented due to 
malaise, fevers, chills, right leg pain, right leg swelling and 
erythema for three days. He denied any trauma to the area, but 
endorsed having cracked skin. On presentation to the emergency 
department he was found to have a temperature of 100.2 with 
leukocytosis and was hypotensive. He was given multiple boluses 
of fluid, but did not respond and was started on vasopressors for 
septic shock. He had blood cultures drawn which were eventually 
positive for GAS. He was empirically administered ceftriaxone 
and vancomycin in the emergency department which was 
continued upon ICU admission.  

     On day two of hospitalization he was still requiring vasopressor 
support, had a temperature of 100.6 with resolution of 
leukocystosis.Due to the severity of infection, as well as 
identification of GAS in both sets of admission blood cultures, his 
antibiotic regimen was transitioned to targeted combination 
therapy with ceftriaxone and clindamycin. Clindamycin was 
primarily initiated for its toxin suppression effects. Repeat blood 
cultures were drawn and eventually documented bacteremia 
clearance. 

      On day three the patient had an increase in WBC count with a 
temperature of 100.8, but was put on cefazolin monotherapy 
instead of ceftriaxone as both penicillins and first-generation 
cephalosporins are ideal for the treatment for GAS. Clindamycin 
was discontinued to minimize C. diff risk since the patient was off 
vasopressors. 
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