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Background: Streptococcus pyogenes is universally susceptible to beta-lactam antibiotics such as penicillin.
However, emerging reports of resistance have raised significant clinical and public health concerns.

Case Presentation: We report the isolation of a multidrug resistant Streptococcus pyogenes from a five-year-
old boy who presented with clinical symptoms of acute pharyngotonsillitis and a poor clinical response to
intramuscular (IM) penicillin G. The bacterium was identified using standard conventional microbiological
techniques. Antimicrobial susceptibility testing (AST) was conducted using modified Kirby-Bauer disk
diffusion method. The Streptococcus pyogenes isolate was resistant to penicillin G, azithromycin,
erythromycin, ceftriaxone and cefotaxime; though susceptible to clindamycin, meropenem and levofloxacin.
The multidrug resistant pattern was unexpected, given the organism's known susceptibility profile, which
highlights the need for routine AST even in organisms previously considered susceptible.

Conclusion: This case highlights the identification of a rare, emerging, and clinically significant resistance
pattern in Streptococcus pyogenes, emphasizing the importance of routine susceptibility testing, particularly
when treatment failure or atypical clinical progression occurs.
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Introduction

Streptococcus pyogenes 1is intrinsically susceptible to beta-lactam
antibiotics, particularly penicillin. No naturally occurring penicillin
resistant strain has been reported, and reports of beta-lactam resistance are
exceedingly rare. We present an unusual case of penicillin- and macrolide-
resistant Streptococcus pyogenes causing pharyngotonsillitis.

Case Presentation

A previously healthy five-year-old male was brought to the Emergency
Paediatrics Unit (EPU) by his father with complaints of sore throat,
difficulty in swallowing, and fever of three days' duration. There was a
history of vomiting but no recent travel. The patient had been treated with
azithromycin tablets for three days prior to presentation without significant
improvement in symptoms, necessitating his visit to the facility.

General examination of the patient revealed an acutely ill-looking boy,
febrile (38°C), not pale, anicteric, not cyanosed, and not dehydrated. Throat
examination revealed bilateral erythematous tonsillar enlargement, with
whitish exudates. There was tender anterior cervical lymphadenopathy. No
skin lesions, joint swelling, or other signs of systemic illness were noted.

A throat swab was collected for microbiologic assessment while the patient
was commenced on 900,000 IU of intramuscular penicillin G daily for 3
days, pending the outcome of investigations. However, three days after
hospital presentation, there was no relief in the patient's symptoms despite
adherence to treatment with penicillin G.
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The sample earlier collected was processed in the
Medical Microbiology Laboratory. Gram staining
revealed Gram-positive cocci in chains, with numerous
pus cells. Culture on blood agar after 18 hours of
incubation at 37°C yielded small transparent colonies
exhibiting f-haemolysis. The isolate was sensitive to
Bacitracin (Plate 1C) and catalase-negative, in keeping
with the identification of Streptococcus pyogenes.

Antimicrobial susceptibility testing (AST) was
performed using the modified Kirby-Bauer disk
diffusion method on blood agar and interpreted
according to the CLSI M100 (2023)' guidelines. The
isolate was resistant to penicillin, azithromycin,
erythromycin, ceftriaxone and cefotaxime, but was
susceptible to clindamycin, meropenem and
levofloxacin, The D-test for inducible clindamycin
resistance was negative (Plate 1A, 1B & Table 1).

Following the report of the AST, he was commenced on
300mg of oral clindamycin three times daily for 5 days.
Significant clinical improvement was noted by the
third day of therapy. The patient completed the course
ofantibiotics and made a full recovery.

GAS) is a major global cause of acute pharyngitis, skin
infections and invasive disease. Despite widespread
use of penicillin for decades, GAS has remained
susceptible to beta-lactam antibiotics’ To date, no beta-
lactamase-producing Streptococcus pyogenes has been
confirmed in clinical practice,” and resistance to
penicillin is considered extremely rare. However,
reports of reduced susceptibility to beta lactams,
associated with penicillin-binding protein (PBP) gene
mutations do exist. The multidrug resistant organism
described in this case is a highly significant clinical
finding.

The patient presented with classical symptoms of
Streptococcal pharyngitis, and identification of
Streptococcus pyogenes was supported by typical
haemolytic colonial morphology, Gram reaction,
catalase testing and susceptibility to bacitracin. The
antimicrobial susceptibility pattern was however
atypical, showing resistance to penicillin,
azithromycin, ceftriaxone, cefotaxime and
erythromycin.

Several mechanisms may contribute to reduced
susceptibility or resistance in Strepfococcus pyogenes.
Macrolide resistance with azithromycin is more
commonly reported, particularly in countries with high
macrolide usage.’ Resistance is often mediated by erm
(ribosomal methylase) or mef (efflux pump) genes.’ In
this case, macrolide resistance was noted, but the
isolate remained susceptible to clindamycin, and a
negative D-test confirmed the absence of inducible
clindamycin resistance (iMLSB) phenotype. This
suggests a mef-mediated (macrolide efflux) M
phenotype, which confers resistance to macrolides but
notto lincosamides.

The reported resistance to penicillin in this case is rare.
Although a few reports have shown penicillin treatment
failure in GAS infections, these were often attributed to
inadequate dosing, or co-infection with -lactamase-
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Table 1: Reference Range for Antimicrobial Susceptibility Testing of Streptococcus pyogenes
S/N  Antibiotics Strength  Expected Zone Measured Zone  Remarks
(mm) (mm) CLSI 2023

1 Penicillin G 10 IU >24 18 Resistant

2 Ceftriaxone 30pug >23 19 Resistant

3 Cefotaxime 30pg >23 19 Resistant

4 Erythromycin 15pg >20 15 Resistant

5 Azithromycin *NA *NA 8 *NA

6 Clindamycin 2ug >19 22 Sensitive

7 Levofloxacin *NA *NA 18 *NA

8 Chloramphenicol *NA *NA 22 *NA

* NA = Susceptibility profiles not indicated in CLSI
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Emerging data from molecular studies suggest that
mutations in penicillin-binding protein (PBPs),
particularly PBP2x gene, could theoretically confer
reduced susceptibility.®

The choice of clindamycin, a lincosamide in this
patient with good tissue penetration and ability to
suppress toxin production, proved effective.
Clindamycin is often used in cases of penicillin allergy
orininvasive GAS infection. Its retained activity in this
case brings to light its continued clinical relevance,
especially in face of emerging resistance.

Molecular testing which could have been done, include
16s TRNA sequencing for species identification and
phylogeny. In addition, to detect antibiotic resistance
directly, the following molecular methods can be used:
(1) Targeted PCR to amplify pbp genes such as pbpla
and pbp2. (2) RT-PCR (qPCR) for gene expression of
PBPs on other cell wall synthesis genes. (3) Whole
Genome Sequencing to capture all mutations (both
known and novel) across the genome, including
plasmid-mediated resistance, and to provide
phylogenetic context. (4) Next-generation sequencing
(NGS), following PCR amplification, to confirm key
mutations in pbp genes. (5) Proteomic analysis to
detect actual PBP alterations or post-translational
modifications. Plans are currently on the way to carry
out molecular studies, including 16s rRNA sequencing
and targeted PCR, to detect the pbp genes involved in
this resistance.

Conclusion

We report the first case of penicillin- and macrolide-
resistant Streptococcus pyogenes pharyngotonsillitis in
this facility. This case emphasizes the importance of
performing routine antimicrobial susceptibility testing
in suspected Streptococcus pyogenes infections,
especially in regions with poor or no regulations for
antibiotic use, treatment failure, or poor clinical
response. It also underscores the need for surveillance
programs and molecular studies to monitor evolving
resistance patterns in a bacterium previously known for
its consistent susceptibility to standard antibiotic
therapy.
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