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The pneumococcus: a round trip classic
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The isolation of Streptococcus pneumoniae (pneumococcus) was
first reported in 1881 in independent studies by Pasteur' and Stern-
berg.? Few years later, Neufeld reported both the lytic action of ox
bile on pneumococcal cultures® and the ‘Quellung’ (capsular) reac-
tion.* These 2 tests together with the discovery of the characteristic
optochin (Opt)-susceptibility of S. pneumoniae® still constitute the
basis for the current clinical identification of the pneumococcus.
Bile salts (i.e., sodium deoxycholate) trigger the peptidoglycan hy-
drolytic activity of lytA —the main pneumococcal autolysin—,°® whe-
reas Opt inhibits the F, complex of the H*-ATPase.”® Besides, > 100
distinct capsule types (serotypes) have been described so far.° S.
pneumoniae remains the leading cause of community-acquired
pneumonia (CAP), meningitis, and bacteremia in children and adults
and the most common cause of otitis media in infants and young
children. In the preantibiotic era, i.e., before 1940, the mortality rate
of pneumococcal CAP ranged 22.5-40.7%."° Nowadays, lower respira-
tory infections (LRI) rank fourth among all causes of death, and CAP
alone produces more than a million deaths annually mainly in chil-
dren younger than 5 years of age and adults > 70 years of age. Of
note, CAP accounts for = 75% of the total deaths produced by lower
respiratory tract infections (LRI)."

To date, antimicrobial resistance (AMR) is an increasingly serious
threat to global public health that requires urgent action across all
government sectors and society.'>'*> In Spain, near 2000 persons died
in 2015 because of AMR according to a recent estimate;* this figure is
higher than that caused by traffic accidents (http://www.dgt.es/es/
seguridad-vial/estadisticas-e-indicadores/publicaciones/anuario-es-
tadistico-accidentes/). Early investigations on pneumococci reported
the first observations on the development of resistance in vivo to an
antibacterial drug (Opt) in mice,” and then in man.'® Resistance to sul-
fonamides, penicillin, and other drugs were reported many years la-
ter.” Currently, pneumococci are included as ‘medium priority’ in the
WHO priority pathogens list for R&D of new antibiotics.”® Importantly,
multidrug-resistant (nonsusceptible to > 3 classes of agents) and ex-
tensively drug-resistant (nonsusceptible to > 5 classes) pneumococcal
isolates account for 50% and 17%, respectively, in the Asia-Pacific re-
gion.” Novel and improved vaccines and investment in R&D to design
new classes of antibacterials have been proposed as urgent instru-
ments on the global action plan to tackle AMR (http://www.emro.
who.int/health-topics/drug-resistance/global-action-plan.html). In
this context, phage therapy —including phage lysins— are currently
being tested in many laboratories including our own.0?!

0300-2896 © 2019 SEPAR. Publicado por Elsevier Espaiia, S.L.U. Todos los derechos reservados.

References

1

2.

w

w

o

7.

o

©

10.

11

12.

13.

14.

15.

16.

17.

18.

Pasteur L, Chamberland C, Roux PPE. Sur une maladie nouvelle, provoquée par la
salive d'un enfant mort de la rage. Compt Rend Acad Sci. 1881;92:159-65.
Sternberg GM. A fatal form of septicaemia in the rabbit, produced by the subcuta-
neous injection of human saliva. An experimental research. Natl Board Health Bull.
1881;2:781-3.

. Neufeld F. Ueber eine specifische bakteriolystische wirkung der galle. Z Hyg Infe-

ktionskrankh. 1900;34:454-64.

Neufeld F. Ueber die agglutination der pneumokokken und iiber die theorien der
agglutination. I. Die agglutination der pneumokokken. Z Hyg Infektionskrankh.
1902;40:54-72.

. Morgenroth ], Levi R. Chemotherapie der pneumokokkeninfektion. Berl Klin Wo-

chenschr. 1911;34:1560-1.

Ronda C, Garcia JL, Garcia E, Sinchez-Puelles JM, Lépez R. Biological role of the
pneumococcal amidase. Cloning of the lytA gene in Streptococcus pneumoniae. Eur
] Biochem. 1987;164:621-4.

Fenoll A, Muiioz R, Garcia E, de la Campa AG. Molecular basis of the optochin-
sensitive phenotype of pneumococcus: characterization of the genes encoding the
F, complex of the Streptococcus pneumoniae and Streptococcus oralis H*-ATPases.
Mol Microbiol. 1994;12:587-98.

. Wang X, Zeng Y, Sheng L, Larson P, Liu X, Zou X, et al. A cinchona alkaloid antibio-

tic that appears to target ATP synthase in Streptococcus pneumoniae. ] Med Chem.
2019;62:2305-32.

. Van Tonder AJ, Gladstone RA, Lo SW, Nahm MH, du Plessis M, Cornick ], et al. Pu-

tative novel cps loci in a large global collection of pneumococci. Microb Genom.
2019;5. doi: 10.1099/mgen.0.000274

Casadevall A, Scharff MD. Serum therapy revisited: animal models of infection and
development of passive antibody therapy. Antimicrob Agents Chemother. 1994;38:
1695-702.

GBD 2017 Causes of Death Collaborators. Global, regional, and national age-sex-
specific mortality for 282 causes of death in 195 countries and territories, 1980-
2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet.
2018;392:1736-88.

World Bank. Drug-resistant infections: a threat to our economic future [Internet].
Washington (DC): International Bank for Reconstruction and Development/
The World Bank; 2017. Available at: http://documents.worldbank.org/curated/en/
323311493396993758/pdf/final-report.pdf

Tacconelli E, Sifakis F, Harbarth S, Schrijver R, van Mourik M, Voss A, et al. Survei-
llance for control of antimicrobial resistance. Lancet Infect Dis. 2018;18:e99-e106.
Cassini A, Diaz Hogberg L, Plachouras D, Quattrocchi A, Hoxha A, Simonsen GS, et
al. Attributable deaths and disability-adjusted life-years caused by infections with
antibiotic-resistant bacteria in the EU and the European Economic Area in 2015: a
population-level modelling analysis. Lancet Infect Dis. 2019;19:56-66.
Morgenroth J, Kauffmann M. Arzneifestigkeit bei bakterien (pneumokokken). Z
Immunitatforsch Exp Ther. 1912;15:610-24.

Moore HF, Chesney AM. A study of ethylhydrocuprein (optochin) in the treatment
of acute lobar pneumonia. Arch Intern Med. 1917;XIX:611-82.

Kim L, McGee L, Tomczyk S, Beall B. Biological and epidemiological features of
antibiotic-resistant Streptococcus pneumoniae in pre- and post-conjugate vaccine
eras: a United States perspective. Clin Microbiol Rev. 2016;29:525-52.

World Health Organization. Global priority list of antibiotic-resistant bacteria to
guide research, discovery, and development of new antibiotics [Internet]. Geneva:
World Health Organization; 2017. Available at: http://www.who.int/medicines/
publications/WHO-PPL-Short_Summary_25Feb-ET_NM_WHO.pdf


http://documents.worldbank.org/curated/en/323311493396993758/pdf/final-report.pdf
http://documents.worldbank.org/curated/en/323311493396993758/pdf/final-report.pdf
http://www.who.int/medicines/publications/WHO-PPL-Short_Summary_25Feb-ET_NM_WHO.pdf
http://www.who.int/medicines/publications/WHO-PPL-Short_Summary_25Feb-ET_NM_WHO.pdf

4 12.% Jornadas CIBERES

19. Sader HS, Mendes RE, Le ], Denys G, Flamm RK, Jones RN. Antimicrobial suscepti- 21. Hesse S, Adhya S. Phage therapy in the twenty-first century: facing the decline of
bility of Streptococcus pneumoniae from North America, Europe, Latin America, and the antibiotic era; is it finally time for the age of the phage? Annu Rev Microbiol.
the Asia-Pacific region: results from 20 years of the SENTRY Antimicrobial Survei- 2019;73:155-74.

llance Program (1997-2016). Open Forum Infect Dis. 2019;6:514-S23.
20. Vazquez R, Garcia E, Garcia P. Phage lysins for fighting bacterial respiratory infec-
tions: a new generation of antimicrobials. Front Immunol. 2018;9:2252.



