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un aislado de SARM mecC como SASM?2?. Por ello, realizar antibio-
grama y utilizar técnicas especificas es imprescindible?. EI SARM
mecC representa un porcentaje menor al 1% de los SARM y la
mayoria pertenecen al complejo clonal (CC) CC130. En Espaiia, den-
tro de este CC, el secuenciotipo y tipo de spa mas frecuentes son
ST1945 y t843, respectivamente®$, En nuestro paciente, la PCR ini-
cial y la técnica inmunocromatografica que detecta la presencia de
PBP2a identificaron al aislado como SASM. Pero tras la realizacién
del antibiograma, la resistencia se confirmé mediante PCR especi-
fica y secuenciacién, demostrandose también la presencia del gen
mecC integrado en el cassette cromosémico SCCmec XI. Ademas,
mediante multilocus sequence typing (MLST) se catalogé dentro del
CC130, y mediante el tipado molecular por PCR y posterior secuen-
ciacion del spa se detecté un nuevo tipo de spa registrado como
t20888, dentro del ST1945.

En conclusién, este es un caso de infeccién invasiva por SARM
mecC con un nuevo tipo de spa y con fatal desenlace en el que el
paciente reunia los factores de riesgo para padecer infeccién por
este microorganismo: contacto estrecho con ganado, enfermedad
subyacente, edad avanzada y colonizacién nasal. En los laborato-
rios de Microbiologia es importante la realizacién de antibiograma
manual junto a la utilizacién de técnicas moleculares rapidas, ya
que se pueden identificar mecanismos no incluidos en las dianas
moleculares de las PCR comerciales. Esto es esencial para eleccién
de un tratamiento antibiético adecuado.
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High frequency of Streptococcus pneumoniae )
serotype 3 in negative pleural fluid cultures
from paediatric samples obtained in the Madrid

region from 2018 to 2022, detected by direct

identification using PCR-reverse-hybridization

strip-based assay

Elevada frecuencia del serotipo 3 de Streptococcus pneumoniae
detectado mediante una técnica de PCR e hibridacion reversa, en
muestras pedidtricas de liquido pleural con cultivo negativo,
obtenidas en la Comunidad de Madrid entre 2018y 2022

The first pneumococcal conjugate vaccine introduced in 2006
in the paediatric immunization calendar of the Madrid region was
the 7-valent (PCV7), which was substituted in 2010 by the 13-
valent pneumococcal conjugate vaccine (PCV13). In 2012, PCV13
was withdrawn from the Madrid paediatric public immunization
programme, being prescribed privately. In 2015, the PCV13 was
re-introduced at the Spanish national paediatric public vaccine
scheme.! The Quellung reaction is the gold standard for pneumo-
coccal serotyping. This method requires strains isolated in culture.
However, in samples as parapneumonic effusion (PPE) and pleural

empyema (PE), commonly grouped as PPE/PE,? the bacterial gro-
wing is fastidious and the availability of colonies may be difficult.
The objective of this work was to identify the not growing Strep-
tococcus pneumoniae serotypes (SPNGST) causing pleural infection
in children, in which the standard microbiological culture shows
negative results.

Thirty-five PFS from paediatric patients (aged six months to
8 years; mean 3.4 years, standard deviation 2.1) with negative
culture results, obtained between September 2018 and December
2022, were processed for the detection of the a-fucosidase gene
using a real time PCR method (Streptococcus pneumoniae alpha-
fucosidase gene Genesig® Advanced Kit; Primerdesign Ltd, United
Kingdom). Positive a-fucosidase samples were subsequently tested
by a PCR reverse-hybridization strip-based assay (S. PneumoS-
trip test; Operon S.A. Zaragoza, Spain) that allows serotype
identification.

The a-fucosidase real-time PCR method was positive in 30 of the
35 samples studied (85.7%). The PCR reverse-hybridization assay
showed positive results for the IytA, cpsA and ply genes in 28 of
the 30 samples (93.3%). The serotypes detected by this techni-
que in these 28 samples were twenty-one serotype 3 (75%), two
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Table 1

Enfermedades Infecciosas y Microbiologia Clinica 41 (2023) 441-448

Distribution of not-growing Streptococcus pneumoniae serotypes detected by PCR in pleural fluid samples according to the year the sample was obtained.

Year Number of samples Positive real-time PCR for Positive PCR hybridization Serotypes detected by PCR hybridization

the a-fucosidase-gene for IytA, cpsA, and ply genes

3 19A 8 10A 1 9A/9V 33F/33A

2018 4 3 3 1 1 1
2019 9 6 4 2 1 1
2020 3 3 3 1 1 1
2021 1 1 1 1
2022 18 17 17 17
2018-2022 35 30 28 21 1 2 1 1 1 1

serotype 8 (7.1%), one serotype 19A (3.6%), one serotype 1 (3.6%),
one serotype 10A (3.6%), one 9A/9V (3.6%) and one 33F/33A (3.6%).
Table 1 shows the distribution of PCR SPNGST detected in PFS accor-
ding to time. Most serotype 3 cases occurred in 2022 (17/21). The
only one PCV13 covered serotype 19A was identified in 2018. The
only one PCV13 serotype 1 case was detected in 2020. The number
of serotype 3 cases detected in PFS after 2020 was significantly hig-
her (Fisher exact test p <0.01) than the rest of the serotypes. Among
the twenty-one children infected by serotype 3, one had received
one dose of PCV13, another one two doses, fifteen children received
three doses, one child four doses, and in three this data was unk-
nown. The two cases caused by serotype 19A received two PCV13
doses and the case due to serotype 1 received four.

Although the number of cases included is small and this is not a
systematic epidemiological study, the elevate frequency of detec-
ted SPNGST 3 in PFS is worrying. Serotype 3 is a well-identified
cause of pleural PPE/PE in children and these cases are increasing
in the PCV13 era.>* We do not have a definitive explanation for
the high number of cases of serotype 3 in 2022. The synergism bet-
ween Influenza virus and S. pneumoniae® would to have influenced
in this fact. During 2022, the number of influenza cases in the region
of Madrid was higher than in the previous season and affected
children to a great extent.®

Despite the fact that the use of PCV13 in children has led to
a substantial reduction of IPD in Spanish children’ and pneumo-
coccal PPE/PE (especially associated to the drop of serotype 1),8
the immunogenicity and the effectiveness against each of the 13
serotypes of the vaccine seems to be non-homogeneous.>* The
immunogenic activity has been described lower for serotype 3
than for other PCV13 serotypes,? and the individual vaccine protec-
tion against this serotype is also lower.'9 Moreover, the sensitivity
of culture seems to be particularly very low for this serotype.
Thus, serotype 3 prevalence data in pleural infection may be
underestimated when surveillance is only based in culture
and conventional phenotypic serotyping techniques. The rou-
tine implementation of PCR procedures in order to identify the
serotype involved in culture-negative specimens provides additio-
nal information and can improve substantially the microbiological
investigation of Streptococcus pneumoniae pleural infections. This
approach can support epidemiological surveillance and monitoring
of immunization plans.*

Acknowledgements

To the Microbiological Laboratory Services of the Hospital Uni-
versitario 12 de Octubre, Hospital Clinico San Carlos, Hospital
Universitario de Getafe, Hospital General Universitario Grego-
rio Marafién and Hospital Infantil Universitario Nifio Jesds from
Madrid for sending the pleural fluid samples to Laboratorio Regio-
nal de Salud Piblica de la Comunidad de Madrid during the study
period.

Bibliografia

1. Latasa Zamalloa P, Sanz Moreno JC, Ordobds Gavin M, Barranco Ordofiez
MD, Insta Marisquerena E, Gil de Miguel A, et al. Trends of invasive
pneumococcal disease and its serotypes in the Autonomous Com-
munity of Madrid. Enferm Infecc Microbiol Clin. 2018;36:612-20,
http://dx.doi.org/10.1016/j.eimc.2017.10.026.

2. Goettler D, Streng A, Kemmling D, Schoen C, von Kries R, Rose MA, et al.
Increase in Streptococcus pneumoniae serotype 3 associated parapneumonic
pleural effusion/empyema after the introduction of PCV13 in Germany. Vaccine.
2020;38:570-7, http://dx.doi.org/10.1016/j.vaccine.2019.10.056.

3. Silva-Costa C, Gomes-Silva ], Pinho MD, Frides A, Ramirez M, Melo-
Cristino J. Continued vaccine breakthrough cases of serotype 3 complicated
pneumonia in vaccinated children, Portugal (2016-2019). Microbiol Spectr.
2022;10:e0107722, http://dx.doi.org/10.1128/spectrum.01077-22.

4. Martinez-Osorio ], Garcia-Garcia J], Moraga-Llop F, Diaz A, Hernandez S, Solé-
Ribalta A, et al. Enfermedad neumocdcica invasiva en nifios menores de 60
meses, antes y después de la introduccién de la vacuna conjugada 13-valente.
An Pediatr. 2022;96:501-10, http://dx.doi.org/10.1016/j.anpede.2021.06.005.

5. McCullers JA. Insights into the interaction between influenza
virus and pneumococcus. Clin Microbiol Rev. 2006;19:571-82,
http://dx.doi.org/10.1128/CMR.00058-05.

6. Subdireccién General de Vigilancia en Salud Pablica. Direccién General de Salud
Ptblica. Consejeria de Sanidad. Comunidad de Madrid. Informe epidemioldgico
Semanal Comunidad de Madrid. Semana 50. Red de Vigilancia Epidemio-
légica. Martes, 20 de diciembre de 2022 (datos provisionales). Available
from:  https://www.comunidad.madrid/sites/default/files/doc/sanidad/epid/
informe_epidemiologico_semanal.pdf [accessed 9.2.23].

7. De Miguel S, Domenech M, Gonzélez-Camacho F, Sempere ], Vicioso D, Sanz JC,
et al. Nationwide trends of invasive pneumococcal disease in Spain from 2009
through 2019 in children and adults during the pneumococcal conjugate vaccine
era. Clin Infect Dis. 2021;73:e3778-87, http://dx.doi.org/10.1093/cid/ciaa1483.

8. Diaz-Conradi A, Hernandez S, Garcia-Garcia JJ, Mufioz-Almagro C, Moraga-Llop
F, Ciruela P, et al. Complicated pneumococcal pneumonia with pleural effu-
sion or empyema in the 13-valent pneumococcal conjugate vaccine era. Pediatr
Pulmonol. 2019;54:517-24, http://dx.doi.org/10.1002/ppul.24279.

9. Stacey HL, Rosen ], Peterson ]JT, Williams-Diaz A, Gakhar V, Sterling TM, et al.
Safety and immunogenicity of 15-valent pneumococcal conjugate vaccine (PCV-
15) compared to PCV-13 in healthy older adults. Hum Vaccin Immunother.
2019;15:530.

10. Savulescu C, Krizova P, Valentiner-Branth P, Ladhani S, Rinta-Kokko H,
Levy C, et al. Effectiveness of 10 and 13-valent pneumococcal conju-
gate vaccines against invasive pneumococcal disease in European chil-
dren: SpIDnet observational multicentre study. Vaccine. 2022;40:3963-74,
http://dx.doi.org/10.1016/j.vaccine.2022.05.011.

Marta Pérez-Abeledo?, Gloria Zaragoza®, Belén Ramos?,
Juan Carlos Sanz®¢*

3 Unidad de Microbiologia Clinica, Laboratorio Regional de Salud
Piiblica de la Comunidad de Madrid, Direccion General de Salud
Piiblica de la Comunidad de Madrid, Spain

b Servicio de Microbiologia y Parasitologia del Hospital Universitario
de Getafe, Spain

¢ CIBER de Epidemiologia y Salud Piiblica (CIBERESP), Madrid, Spain

* Corresponding author.
E-mail address: juan.sanz@salud.madrid.org (J.C. Sanz).

https://doi.org/10.1016/j.eimc.2023.02.001
0213-005X/ © 2023 Sociedad Espafiola de Enfermedades Infecciosas y
Microbiologia Clinica. Published by Elsevier Espafia, S.L.U. All rights reserved.

448


dx.doi.org/10.1016/j.eimc.2017.10.026
dx.doi.org/10.1016/j.vaccine.2019.10.056
dx.doi.org/10.1128/spectrum.01077-22
dx.doi.org/10.1016/j.anpede.2021.06.005
dx.doi.org/10.1128/CMR.00058-05
https://www.comunidad.madrid/sites/default/files/doc/sanidad/epid/informe_epidemiologico_semanal.pdf
https://www.comunidad.madrid/sites/default/files/doc/sanidad/epid/informe_epidemiologico_semanal.pdf
dx.doi.org/10.1093/cid/ciaa1483
dx.doi.org/10.1002/ppul.24279
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
http://refhub.elsevier.com/S0213-005X(23)00004-6/sbref0095
dx.doi.org/10.1016/j.vaccine.2022.05.011
mailto:juan.sanz@salud.madrid.org
https://doi.org/10.1016/j.eimc.2023.02.001

	High frequency of Streptococcus pneumoniae serotype 3 in negative pleural fluid cultures from paediatric samples obtained ...
	Acknowledgements
	References
	Financiacin

	Bibliografía
	Constitutional syndrome and miliary pattern in an HIV-positive patient
	Funding
	Ethical approval
	Conflict of interest

	References
	Evaluation of a rapid turbidimetry-based method for the detection of cefotaxime-resistant Escherichiaprotect protect unhbox voidb@x penalty @M  {}coli and Klebsiella spp. from blood cultures
	Authors' contributions
	Funding
	Ethical approval
	Conflict of interest
	Acknowledgments
	Appendix A Supplementary data
	References

	Bacteriemia por Staphylococcus aureus resistente a meticilina portador del gen mecC
	Agradecimientos

	Bibliografía
	High frequency of Streptococcus pneumoniae serotype 3 in negative pleural fluid cultures from paediatric samples obtained in the Madrid region from 2018 to 2022, detected by direct identification using PCR-reverse-hybridization strip-based assay
	Acknowledgements

	References

