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BACKGROUND
• The persistence and evolution of multidrug-resistant (MDR) Streptococcus pneumoniae (Spn) in nasopharyngeal carriage remains critical for transmission and potential disease development. Following Malaysia’s 

rollout of PCV10 (2020) and PCV13 (2023), limited data are available on antimicrobial resistance (AMR) trends among Spn carriage isolates in children under 5.

• The MY-Pneumo study is a multicentre prospective case-control study designed to evaluate the burden of pneumococcal pneumonia in Malaysian children aged 5 years old and under following the introduction of the 
10-valent pneumococcal conjugate vaccine (PCV10) into the National Immunisation Programme (NIP). 

• A total of 500 cases of pneumonia and 500 age-matched controls at three tertiary hospitals across three states in Peninsular Malaysia were recruited from October 2021 to August 2023. 

• Our study aimed to characterise genomic and phenotypic AMR profiles of Spn carriage isolates post-PCV implementation and identify Global Pneumococcal Sequence Cluster (GPSC)-associated MDR patterns and 
genotype–phenotype concordance.

• Subject recruitment from 3 teaching hospitals as sentinel sites within Peninsular Malaysia:

• Nasopharyngeal swabs (NPS) were collected to test for Spn using culture,  multiplex polymerase 
 chain reaction (multiplex-PCR), and whole-genome sequencing (WGS).

PCR Serotyping and WGS
• The gene targets for pneumococcal identification inclusive of the main pneumococcal the capsular 

biosynthesis gene A (cpsA) by multiplex conventional PCR analysis according to CDC (1).
• Optochin-sensitive Spn isolates (n=154) Isolates were sequenced using a MiSeq (Illumina, UK) to generate 

2 × 300 paired-end data. 
• Genomes were analysed using the Global Pneumococcal Sequencing (GPS) pipeline to assign GPS clusters 

(GPSCs), multilocus sequence types (STs), in silico serotypes, AMR determinants across six antibiotic 
classes, and virulence factor (2).
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METHODS

WGS Analysis

Figure 2 Distribution of optochin-sensitive Spn serotypes in children <5 years old using WGS 

analysis (n=154). 

RESULTS

Figure 1 Distribution of Spn serotypes in children <5 years old by Case and Control subject type using multiplex-

PCR (n=1000). 
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Figure 3 Phylogenetic relationship and serotype distribution of 142 Spn isolates (passed QC for WGS) analysed 

using the GPSC pipeline (2). The circular phylogeny is annotated with GPSC lineages and serotype calls to illustrate 

genetic relatedness and capsular diversity within the dataset.

Figure 4 The prevalence index of AMR among the 142 pneumococcal isolates harvested from under 5 in 

Peninsular Malaysia. Rows represent GPSCs, ordered by their overall prevalence index in the population, 

while columns represent the AMR type predicted by genetic resistance determinants through WGS. The 

colour intensity indicates the prevalence of AMR within the GPSCs found, from 0.00 (light purple) to 1.00 

(dark purple).
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DISCUSSION
▪ Genotype–phenotype concordance exceeded 90% across key antibiotic classes. Fifty isolates (35.7%) 

were MDR, with GPSC16 and GPSC5 accounting for 38%. These were predominantly linked to serotypes 
6A/6B and 23A/6C. WGS resolved all PCR non-typeable cases.

▪ The persistence of MDR in non-vaccine serotypes and lineages is especially concerning, as these are less 
likely to be suppressed by the current PCV10 or PCV13 schedules. Notably, PCV20 coverage was 62.7% 
compared to 43.7% for PCV13, indicating that the adoption of higher-valency conjugate vaccines may 
help to limit the expansion of MDR lineages such as GPSC16, GPSC5, and GPSC1. 

CONCLUSION
▪ WGS offers high-resolution AMR and serotype profiling, supporting its integration into national 

pneumococcal surveillance strategies in the post-PCV era. 

▪  Its integration into national surveillance frameworks is crucial for guiding evidence-based interventions 
in the post-PCV landscape.
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