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Objectives of today’s class

 Describe the general characteristics of Streptococcus 

spp.

 Explain the classification system for Streptococcus spp.

 Identify the respiratory infections associated with 

Streptococcus spp.

 Identify a clinical isolate based on the results from 

standard laboratory diagnostic procedures
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Streptococcus agalactiae (GBS)

 Epidemiology

 GI

 Urogenital

 Pathogenicity

 Capsule
 is most significant 

virulence factor

 Enzymes

 Proteases

 Hemolysins
 Beta hemolysis

 Hyaluronidase

 Disease

 Puerperal fever

 Vaginitis

 UTI

 Endocarditis

 Osteomyelitis

 Newborn

 Sepsis

 Pneumonia

 Meningitis



Streptococcus agalactiae (GBS)

Laboratory Diagnosis

 Antigen detection

 too insensitive

 Nucleic acid based tests

 for rectal/vaginal swabs from 

pregnant women

 Culture

 Blood agar- β hemolysis; 

may be difficult to detect or 

absent x

 LIM broth with colistin & 

nalidixic acid 

β-hemolytic colonies of Streptococcus agalactiae, blood 

agar 18h at 36°C

https://www.memorangapp.com/flashcards/32330/Micro+Lab+Tests/

https://en.wikipedia.org/wiki/Streptococcus_agalactiae

https://www.memorangapp.com/flashcards/32330/Micro+Lab+Tests/
https://en.wikipedia.org/wiki/Streptococcus_agalactiae


Streptococcus agalactiae (GBS)

Identification

 Demonstration of the 

group-specific cell wall 

carbohydrate

 CAMP test

 is used  to differentiate 

group B streptococci 

(Streptococcus 

agalactiae – positive) 

from other streptococcal 

species

CAMP test
https://www.memorangapp.com/flashcards/32330/Micro+Lab+Tests/

https://en.wikipedia.org/wiki/Streptococcus_agalactiae

https://www.memorangapp.com/flashcards/32330/Micro+Lab+Tests/
https://en.wikipedia.org/wiki/Streptococcus_agalactiae


Streptococcus agalactiae (GBS)

Treatment

 Penicillin

 Cephalosporin

 Vancomycin 

Prevention

 Screened for colonization of group B streptococci

 at 35 to 37 weeks’ gestation

 Chemoprophylaxis





Streptococcus pneumoniae

Streptococcus pneumoniae

scanning electron micrograph of a 

pair of diplococci. CDC. 

Streptococcus pneumoniae

Fluorescent antibody stain of capsular 

material. CDC
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Streptococcus pneumoniae

 Encapsulated, gram positive 

cocci

 Can be nonencapsulated

 Diplococci or short chains

https://studentconsult.inkling.com/read/medical-microbiology-murray-

rosenthal-pfaller-7th/learning-resources/streptococcus-pneumoniae



Streptococcus 

pneumoniae

 Colonies on blood

agar; 

 encapsulated strains 

generally, round, and 

mucoid 

 nonencapsulated

strains smaller and flat

https://studentconsult.inkling.com/read/medical-microbiology-murray-

rosenthal-pfaller-7th/learning-resources/streptococcus-pneumoniae



Streptococcus pneumoniae

 α-hemolytic 

 results from production of pneumolysin

 β-hemolytic

 if grown anaerobically

 All colonies undergo autolysis



Streptococcus pneumoniae

 Complex  polysaccharide 

capsule

 Used for the serologic 

classification 

 don’t have group specific 

carbohydrate

 Used in a polyvalent 

vaccine

https://microbeonline.com/streptococcus-pneumoniae-

pneumococcus-disease-properties-pathogenesis-and-

laboratory-diagnosis/



Streptococcus pneumoniae

 Typical of gram-positive cocci

 Two forms of teichoic acid;
1. exposed on the cell surface (C polysaccharide)

2. bound to lipids in the bacterial cytoplasmic membrane (F antigen )

 Phosphoryl choline

https://doi.org/10.1016/B978-0-12-374546-0.00005-5



Streptococcus pneumoniae

Virulence

 Capsule

 Encapsulated (smooth) strains can cause disease in humans 

and experimental animals, whereas nonencapsulated (rough) 

strains are avirulent

 Antibodies directed against the type-specific capsular 

polysaccharides protect against disease caused by 

immunologically related strains

 The capsular polysaccharides are soluble and have been called 

specific soluble substances



Streptococcus pneumoniae

Pathogenesis & Immunity

 The disease depends on primarily by the host response 

to infection 

 rather than the production of organism-specific toxic factors

 Colonize in the oropharynx 

 by binding to epithelial cells with surface protein adhesins

 Able to spread to the lungs

 by producing secretory IgA protease and pneumolysin



Streptococcus pneumoniae

Pathogenesis & Immunity

 Teichoic acid and the peptidoglycan fragments 

 activate the alternative complement pathway 

 Amidase

 enhances release of the cell wall components 

 Pneumolysin

 activates the classic complement pathway

 Hydrogen peroxide

 lead to tissue damage caused by reactive oxygen intermediates

 Cytokines are produced by the activated leukocytes

 leading to further migration of inflammatory cells to the site of 

infection



Streptococcus pneumoniae

Epidemiology

 Common  inhabitant of the throat and nasopharynx in 

healthy people

 The strains of pneumococci that cause disease are the same as 

those associated with carriage

 Pneumococcal disease occurs when organisms colonizing the 

nasopharynx and oropharynx spread to the lungs 

 Endogenous oral organisms can be aspirated into the 

lower airways

 Strains can spread on airborne droplets from one person 

to another 

 Commonly associated with a previously viral respiratory 

disease



Streptococcus pneumoniae

Clinical Diseases

 Pneumonia 

 Sinusitis & Otitis Media

 Meningitis

 Bacteremia 



Streptococcus 

pneumoniae

Laboratory Diagnosis

 Microscopy 

 Gram stain of sputum

 elongated pairs of gram-

positive cocci surrounded 

by an unstained capsule

 Quellung reaction

https://somepomed.org/articulos/contents/mobipreview.htm?36/23/37241

http://thunderhouse4-yuri.blogspot.com/2011/11/streptococcus-pneumoniae.html

Pneumococcus in sputum

Quellung reaction

https://somepomed.org/articulos/contents/mobipreview.htm?36/23/37241
http://thunderhouse4-yuri.blogspot.com/2011/11/streptococcus-pneumoniae.html
https://www.google.com/url?sa=i&url=https://somepomed.org/articulos/contents/mobipreview.htm?36/23/37241&psig=AOvVaw2_WTUrIdoR_Gy94ELeg2ri&ust=1586704759926000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKCxp5LW4OgCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https://somepomed.org/articulos/contents/mobipreview.htm?36/23/37241&psig=AOvVaw2_WTUrIdoR_Gy94ELeg2ri&ust=1586704759926000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKCxp5LW4OgCFQAAAAAdAAAAABAD


Streptococcus pneumoniae

Laboratory Diagnosis

 Antigen detection 

 Sample: Urine

 Sensitivity: ̴ 70%

 is not recommended 

for children

https://microbeonline.com/pneumococcal-urinary-antigen-testing-

uat-principle-procedure-results/



Streptococcus pneumoniae

Laboratory Diagnosis

 Nucleic acid based tests

 PCR

 Molecular panels

DOI: 10.1007/s42770-019-00055-9



Streptococcus pneumoniae

Laboratory Diagnosis

 Culture

 Specimen: Sputum

 Media: 5% Sheep Blood Agar

 Incubation conditions: 5% to 10% carbon dioxide

 Duration: 24-48 hr

 Colonial appearance: Small, grey, glistening; may be 

umblicated; may be mucoid; alpha-hemolytic

https://microbiologyinfo.com/?s=s.pneumoniae



Streptococcus pneumoniae
Laboratory Diagnosis

 Identification 

 Bile solubility test

 Susceptibility to optochin
 ethylhydrocupreine dihydrochloride

S.pneumoniae

www.cdc.gov

www.microbiologyinpictures.com

http://www.cdc.gov/
http://www.microbiologyinpictures.com/


Streptococcus pneumoniae

Treatment 

 Penicillin resistance emerging 
 decreased affinity of PBP’s to penicillin

 Resistance to macrolides and cephalosporins spreading

 In vitro susceptibility tests required

 Combination treatment with vancomycin and ceftriaxone
 until in vitro susceptibility results are available



Streptococcus pneumoniae

Prevention & Control / Vaccines

 23-valent pneumococcal polysaccharide vaccine

 For children older than 2 years of age and adults

 Single dose

 13-valent conjugated pneumococcal vaccine

 Infants younger than 2 years of age

 A series of 4 doses (at 2, 4, 6, and 12 to 15 months)



CDC recommendations for vaccine
The pneumococcal conjugate vaccine, PCV13 or Prevnar
13®, is currently recommended for all children younger 
than 5 years of age, all adults 65 years or older, and persons 
6 through 64 years of age with certain medical conditions.

Pneumovax® is a 23-valent pneumococcal polysaccharide 
vaccine (PPSV23) that is currently recommended for use in all 
adults 65 years of age or older and for persons who are 2 
years and older and at high risk for pneumococcal disease 
(e.g., those with sickle cell disease, HIV infection, or other 
immunocompromising conditions). PPSV23 is also 
recommended for use in adults 19 through 64 years of age 
who smoke cigarettes or who have asthma.

http://www.cdc.gov/VACCINes/vpd-vac/pneumo/default.htm
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