
After introduction of PCV7, the incidence of Invasive Pneumococcal Disease (IPD) caused by
penicillin non-susceptible Streptococcus pneumoniae serotype 19A dramatically increased worldwide. In
Thailand, molecular epidemiology of invasive S. pneumoniae serotype 19A are limited. This work aimed to
characterize this particular serotype, isolated during 2008-2018 based on MLST and correlate molecular
types to their antimicrobial resistance from previous study (1, 2, 3). Among 62 strains of serotype 19A, 3
clonal complexes (CC) and 9 STs have been found. The most predominant was CC320 (n=26) followed by
ST2930 (n=9), CC230 (n=8), CC63 (n=4), ST95 and ST8346 (n=2). Interestingly, we found 7 isolates with no
establishing or new STs. Among all isolates with penicillin non-susceptible, 31% and 93% were interpreted
according to non-meningitis and meningitis criteria, respectively. Moreover, 67.7% showed erythromycin
mono-resistant while 33.9% were resistant to erythromycin, trimethoprim/sulfamethoxazole, and
meropenem. The predominant ST; ST320 and ST2930 were resistant to at least three antimicrobial classes.
Theses STs appeared to disseminate in our region throughout the study period. Prevention and infection
control of highly antimicrobial-resistant clonal dissemination should be of concern. The inclusion of
PCV13 in the Expanded Program on Immunization should be recommended.
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Abstract

Introduction

Before the introduction of PCV7, S. pneumoniae
serotype 19A were common inhabitants found in
nasopharynx and rarely cause diseases (4). After
introduction of PCV7, the emergence of serotype 19A
causing IPD has been noted worldwide. The data from
German (5), Alaska (6), and United states (7) revealed
MDR ST320 has been observed after post-PCV7 era and
the strains still predominated whereas serotype 19A
causing IPD decreased following PCV13
implementation in US (7). Meanwhile, in Norway
where the antibiotic usage is limited, ST199 with
penicillin-susceptible were predominant clones in post-
PCV7 era (8).

Thus, many countries have characterized serotype
19A in their own region. Study from ANSORP in 2011
reported a limited number of 10 isolates from Thailand
belonged to CC172 (n=4), ST4826 (n=2), and 1 isolate
each of ST878, ST2636, ST4458 and ST6002 (9). More
study is required to understand genetic characteristics
and genetic variations of invasive S. pneumoniae
serotype 19A in many countries including Thailand.
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Discussion and ConclusionReferences

Objective

To study genetic characterization of 
S. pneumoniae serotype 19A causing invasive 
pneumococcal disease  during 2008-2018 and 

correlate them to their antimicrobial resistance.

The sequence types distribution was
shown in figure 1, demonstrating 20 distinct
STs. A total of 55 (88.7%) isolates belonged to
13 previously described STs whereas the
remaining 7 STs had not been established in

pneumococcal MLST database
(http://spneumoniae.mlst.net).

Among 20 STs, the most predominant was
ST320 (40.3%), followed by ST2930 (14.5%),
ST230 (12.9%), ST63 (6.5%), ST95 and ST8346
(3.2%) . When categorized to clonal complex
(CC), three were found in this study. They are
CC320 (41.9%), CC230 (12.9%) and CC63 (6.5%)
respectively.

Figure1: eBURST snapshot of serotype19A isolates from all IPD
isolates all over the world comparing to this study. ST labels
were found in this study. The size of circle corresponds to
amount of isolates. ST founder highlighted with blue circles. The
pink circle represent ST found in both dataset whereas green
circle was found only in this study.
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The predominant highly antimicrobial  non-
susceptible ST320 and ST2930 appeared to 
disseminate in our region throughout the study 
period. Prevention and infection control of 
highly antimicrobial non-susceptible clonal 
dissemination should be of concern.  The 
inclusion of PCV13 in the Expanded Program 
on Immunization should be recommended. 

The most predominant ST320 showed
percentage of non-susceptible to the following
agents; penicillin : 64.7%, meropenem : 46.5%,
and erythromycin : 48.8%, whereas the second
predominant ST2930 showed less percentage
of non-susceptible; penicillin : 17.6%,
meropenem : 20.9%, erythromycin : 20.9%.
Moreover, all five isolates that were non-
susceptible to either cefotaxime or ceftriaxone
(MIC ≥2 µg/ml) belonged to ST320. In this

study, there were 33 isolates (53.2%) that were
resistant to at least 3 antimicrobial classes,
categorized as Multiple Drug Resistant S.
pneumoniae (MDR-S.pneumoniae). Among
them, 18 (54.5%) belonged to ST320, and 9
(27.3%) belonged to ST2930.


