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ABSTRACT

Streptococcus agalactiae (Group B Streptococcus, GBS) is an established
cause of urinary tract infections (UTIs) and is typically susceptible to
penicillin. However, although rare, resistance to beta-lactam antibiotics is
increasingly reported and may complicate treatment in adults. Early
identification of resistant strains is essential to guide appropriate
antimicrobial therapy. We report a case of a 54-year-old non-pregnant
woman with diabetes mellitus (DM) who presented with symptomatic
UTI. Urine culture yielded beta-haemolytic GBS at >10° CFU/mL. Initial
empirical treatment with amoxicillin-clavulanate was ineffective.
Antimicrobial susceptibility testing (AST) demonstrated resistance to
penicillin. The isolate was identified as S. agalactiae by matrix-assisted
laser desorption/ionisation time-of-flight mass spectrometry (MALDI-TOF
MS), and susceptibility testing was performed in accordance with the
latest Clinical and Laboratory Standards Institute (CLSI) guidelines.
Following the susceptibility results, therapy was switched to intravenous
ceftriaxone, resulting in complete clinical resolution of symptoms. This
case highlights the clinical importance of emerging beta-lactam
resistance in GBS urinary infections in non-pregnant adults and
emphasises the significance of culture-directed therapy. Although
phenotypic resistance was confirmed, the absence of molecular
characterisation warrants cautious interpretation given the rarity of
penicillin-resistant GBS. Continued surveillance is necessary to monitor
resistance trends and guide treatment strategies.
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INTRODUCTION

Group B Streptococcus (GBS), or S. agalactiae, is a Gram-positive, beta-haemolytic bacterium
historically recognised as a primary cause of neonatal and perinatal infections (1). It is a facultative
Gram-positive coccus that colonises the gastrointestinal and genitourinary tracts. While it is well
known for neonatal infections, it has emerged as a significant pathogen in adults, particularly those
with comorbidities. Beyond its well-established role in obstetric populations, GBS has increasingly
been identified as an important pathogen causing infections in non-pregnant adults, especially among
the elderly and individuals with chronic conditions such as diabetes mellitus and immunosuppression
(2). In this demographic, GBS is implicated in a broad spectrum of diseases ranging from bloodstream
infections and skin and soft tissue infections to urinary tract infections (UTlIs) (3).

Although GBS accounts for a smaller proportion of UTIs compared with Gram-negative organisms such
as Escherichia coli, it is increasingly identified in patients with predisposing factors such as diabetes,
urinary tract obstruction, and advanced age; recent epidemiological studies have demonstrated a
growing clinical significance of GBS-associated UTIs in adults, with isolation rates reported between
1% and 5% of positive urine cultures, particularly in female patients with predisposing factors such as
diabetes mellitus, urinary tract obstruction, and immunosuppression (4,5). Molecular investigations
have further revealed that certain GBS strains harbour adaptations that allow survival and persistence
in the urinary tract milieu, indicating a unique pathogenic capacity in this niche (4,6). In non-pregnant
adults, GBS-associated UTls are often linked to underlying conditions such as diabetes mellitus, urinary
tract abnormalities, or advanced age. These infections may present similarly to typical UTls but are
often under-recognised due to the predominance of Gram-negative uropathogens (7-9).

However, recent phenotypic and molecular studies have documented increasing macrolide and
lincosamide resistance and, more rarely, reduced susceptibility to beta-lactam antibiotics associated
with alterations in penicillin-binding proteins (10-13). Accurate organism identification and
antimicrobial susceptibility testing according to established standards are therefore essential to guide
appropriate therapy (14). Given the rarity yet growing recognition of penicillin-resistant GBS outside
perinatal settings, documenting these cases is vital to inform antimicrobial stewardship and public
health surveillance strategies.

In this context, we present a rare case of confirmed penicillin-resistant beta-haemolytic GBS isolated
from a urinary tract infection in a non-pregnant adult, emphasising the importance of culture-directed
therapy and resistance monitoring in adult GBS infections.

CASE DETAILS

A 54-year-old nulliparous woman with a known pelvic-ureteric junction (PUJ) stricture presented with
a five-day history of dysuria, increased urinary frequency, and suprapubic discomfort. Her medical
history included well-controlled type 2 DM and hypertension. She denied recent antibiotic use or prior
urinary tract infections. On examination, she was afebrile with stable vital signs. Mild suprapubic
tenderness was noted, with no flank pain. Urinalysis showed pyuria (>10 white blood cells per high-
power field) and positive leukocyte esterase. Urine culture yielded beta-haemolytic Group B
Streptococcus (GBS) at >10° CFU/mL. On culture, grey beta-haemolytic colonies were observed on
blood agar (Figure 1), while CLED agar demonstrated small, yellow, convex colonies consistent with
GBS morphology (Figure 2). The organism was identified as S. agalactiae by matrix-assisted laser
desorption ionisation time-of-flight mass spectrometry (MALDI-TOF MS), with a log score of 2.01,
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indicating high-confidence species-level identification according to the manufacturer’s criteria (Figure
3). However, initial susceptibility testing demonstrated reduced inhibition zones for penicillin,
erythromycin, and clindamycin (6 mm each). Confirmatory MIC testing yielded a penicillin MIC of 6
pg/mL consistent with resistance according to CLSI M100, 35th edition (2025), breakpoints (14) (Table
1 and Figure 4). The patient was initially treated empirically with oral amoxicillin-clavulanate, but
symptoms persisted after three days. Following susceptibility results, treatment was changed to
intravenous ceftriaxone, resulting in complete resolution of symptoms within one week. No adverse
drug reactions were observed. At four-week follow-up, there was no recurrence.

METHODOLOGY

Urinalysis and Microscopy: A midstream urine specimen collected as part of routine clinical care was
submitted to the microbiology laboratory in a sterile, leak-proof container. The specimen was
processed on the same day according to the laboratory’s routine diagnostic procedures. It underwent
urinalysis, microscopy, quantitative culture, organism identification, and antimicrobial susceptibility
testing. The resulting bacterial isolate was archived and subsequently used for retrospective laboratory
characterization. For microscopy, the urine specimen was examined for pyuria, while leukocyte
esterase was assessed using standard urine dipstick analysis according to the manufacturer’s
instructions.

Quantitative Bacterial Culture: For culture, urine was inoculated using a calibrated sterile loop to
allow semi-quantitative colony counting. A measured volume of urine was streaked onto 5% sheep
blood agar and cystine-lactose-electrolyte-deficient (CLED) agar plates. The plates were incubated
aerobically at 35-37°C for 18-24 h. After incubation, plates were examined for colony morphology,
haemolysis, purity of growth, and colony count.

Organism Identification (MALDI-TOF MS): Bacterial identification was performed using matrix-
assisted laser desorption ionisation—time of flight mass spectrometry (MALDI-TOF MS). Briefly, a fresh
bacterial colony was smeared directly onto a reusable stainless steel MALDI target plate. The sample
spot was then overlaid with 1 pL of matrix solution of a-cyano-4-hydroxycinnamic acid (HCCA) in 50%
acetonitrile and 2.5% trifluoroacetic acid and allowed to air-dry at room temperature to facilitate co-
crystallisation. Mass spectra were acquired on a Microflex LT MALDI-TOF MS instrument (Bruker
Daltonics, Bremen, Germany) in linear positive ion mode, covering a mass-to-charge ratio (m/z) range
of 2,000 to 20,000 Da. Each acquired spectrum was the sum of 40 laser shots into 6 distinct, randomly
selected spots on a target spot of the MALDI plate. The generated spectra were analysed using MALDI
Biotyper software version 3.1 against the locally installed MBT Compass Library. ldentifications were
validated utilising the manufacturer's standard log score criteria: a score of 22.00 was accepted for
high-confidence identification at the species level; a score between 1.70 and 1.99 was accepted for
reliable identification at the genus level; and a score <1.70 was considered unreliable.

Antimicrobial Susceptibility Testing (AST): Initial antimicrobial susceptibility testing was performed
using the Kirby-Bauer disk diffusion susceptibility test according to the laboratory’s standard operating
procedure. Because the initial AST reported penicillin resistance, confirmatory antimicrobial
susceptibility testing was performed using the gradient diffusion strip in accordance with the Clinical
and Laboratory Standards Institute (CLSI) M100, 35th edition (2025) (14). The panel was incubated
aerobically at 35-37°C for 18-24 h. The MIC was read at the point where the edge of the inhibition

3|Page



International Medical Research Journal Volume 12 | Number 2 | October 2026

ellipse intersected the MIC scale on the gradient diffusion strip. MIC results were interpreted according
to CLSI M100, 35th edition (2025), breakpoints (14).

Reference Laboratory Confirmation: The isolate was subsequently referred to the Institute for Medical
Research, Malaysia, for further confirmation. Repeat phenotypic identification and antimicrobial
susceptibility testing were performed in accordance with routine reference laboratory protocols. The
organism identity and susceptibility profile were confirmed based on concordant phenotypic findings.
No molecular methods were employed for confirmation. Specifically, 16S rRNA gene sequencing and
whole genome sequencing (WGS) were not performed, and no molecular characterisation of
antimicrobial resistance mechanisms was undertaken.

Table 1. Antimicrobial susceptibility profile of S. agalactiae isolate

Antibiotic Method Used Zone diameter Interpretation (CLSI M100, 2025)
(mm) / MIC
(ng/mL)

Penicillin Disk diffusion 6 mm Resistant (R)

Erythromycin Disk diffusion 6 mm Resistant (R)

Clindamycin Disk diffusion 6 mm Resistant (R)

Penicillin Gradient diffusion strip 6 pg/mL Resistant (R)
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Figure 1. Blood agar culture showing grey, beta-haemolytic colonies (urine isolate)
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Figure 2. CLED (Cystine—Lactose—Electrolyte-Deficient) agar showing small yellow convex colonies

(arrow) consistent with GBS

Result Overview
sample | o0 D d-best | Score
(+ ,3—;[( A) (gégzgg) Streptococcus agalactiae Streptococcus agalactiae

Figure 3. Exported machine-generated MALDI-TOF MS identification report showing identification of
S. agalactiae using Bruker Microflex LT system with a log score of 2.01, consistent with high-confidence
species-level identification according to the manufacturer’s criteria
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Figure 4. Up-close image of gradient diffusion strip showing a penicillin minimum inhibitory
concentration (MIC) of 6 ug/mL, interpreted as resistant according to CLSI M100, 35th edition (2025)
breakpoints (14)

DISCUSSION

S. agalactiae (Group B Streptococcus, GBS) is a key pathogen in perinatal infections and is increasingly
recognised as an invasive organism in non-pregnant adults, particularly those with diabetes or
structural urinary tract abnormalities. GBS epidemiology has shifted, with rising colonisation and
infection rates in older and immunocompromised individuals, contributing to a growing burden of
urinary tract infections, soft tissue infections, and bacteraemia (15,16).

Penicillin and aminopenicillins have traditionally been highly effective against GBS. However,
increasing resistance to macrolides and lincosamides has been well documented, and reports of
resistance to beta-lactam antibiotics are emerging (17,18). Although still rare, these findings are
clinically noteworthy as they may compromise standard empirical therapy.

Resistance in GBS has been associated with alterations in penicillin-binding proteins (PBPs), reducing
affinity for beta-lactam antibiotics. In addition, macrolide and lincosamide resistance is often mediated
by the MLSB phenotype, which can confer cross-resistance to multiple antimicrobial classes (19-21).
Reports of human- and aquatic-derived strains exhibiting multidrug-resistant (MDR) GBS, including
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resistance to penicillin, erythromycin, clindamycin, and fluoroquinolones, further highlight the need
for continued surveillance and antimicrobial stewardship (20).

In this case, the patient had underlying diabetes and a structural urinary abnormality, both recognised
risk factors for GBS infection. The failure of initial empirical therapy with amoxicillin-clavulanate
highlights the importance of performing susceptibility testing, particularly in atypical presentations or
when clinical response is suboptimal. The subsequent clinical response to ceftriaxone highlights the
value of culture-directed therapy.

The major limitation of this study is the absence of molecular confirmation of antimicrobial resistance
mechanisms. Phenotypic antimicrobial susceptibility testing using an Oxoid™ gradient diffusion strip
(Thermo Fisher Scientific) was performed in accordance with CLSI M100, 35th edition (2025) (14), and
demonstrated a penicillin minimum inhibitory concentration (MIC) within the resistant range. No
molecular methods were used to validate this finding. Specifically, 16S rRNA gene sequencing, whole-
genome sequencing (WGS), and targeted analysis of mutations in penicillin-binding protein (PBP)
genes were not performed. Reduced beta-lactam susceptibility in GBS has been associated with
alterations in penicillin-binding proteins that reduce beta-lactam affinity (10,11,13).

This limitation is particularly important given that penicillin-resistant Streptococcus agalactiae remains
exceptionally rare (12). Phenotypic resistance alone may be subject to variability or misclassification
due to technical factors, heteroresistance, or testing variability, and without molecular confirmation,
the underlying genetic basis of resistance cannot be established (11,17). As a result, the designation
of this isolate as penicillin-resistant should be interpreted with caution.

Nevertheless, the isolate underwent repeat phenotypic testing, including confirmatory gradient
diffusion strip and external validation at a reference laboratory with concordant results. While this
supports the reliability of the observed resistance phenotype, the lack of molecular characterisation
remains a significant limitation, and future studies incorporating molecular approaches are necessary
to definitively confirm resistance mechanisms and contribute to the broader understanding of
emerging beta-lactam resistance in GBS. This case adds to the growing evidence that antimicrobial
resistance in GBS is evolving and warrants continued surveillance.

CONCLUSION

Although penicillin remains the cornerstone of treatment for GBS infections, emerging resistance
highlights the need for vigilance in clinical practice. This case reinforces the need for clinicians to
remain alert to the evolving landscape of GBS resistance, particularly considering emerging resistance
profiles that may require adjustments in therapeutic approaches.
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