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Learning Objectives 

 

1) Review the significance of pneumococcal infections

2)   List the pneumococcal immunizations available in the US

3)   Summarize the recommendations for the pneumococcal immunizations

As a result of attending this webinar, participants will be able to: 



Please Note…

● I may use brand names at times but this is 
not an endorsement of any particular 
product--it will just make it easier to 
communicate.

● I am not provided any financial incentive 
to discuss these immunizations.

● I am relying on scientific principles.  These 
immunizations are worthwhile.  They are 
safe and effective and they save lives and 
decrease human suffering.



What is

Pneumococcus?
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Pneumococcus AKA Streptococcus pneumoniae
● Morphology: Gram-positive, lancet-shaped bacteria.
● Carriage: Up to 90% of humans carry pneumococcus in 

the nasopharynx
● Discovery: First isolated by Louis Pasteur in 1881 from 

the saliva of a patient with rabies.
● Serotypes & Capsule: The bacterium's surface is covered 

by polysaccharides, which define the serotypes.
○ There are over 100 known serotypes (about 30 IPD)

● Protection: Protection is conferred by type-specific 
antibodies targeting the capsular polysaccharide.

● Reservoir: Humans are the sole reservoir for 
pneumococcus (no animal or insect vectors exist).



How is pneumococcus 
spread?

● Person to person through respiratory droplets
● Can spread from direct contact with another 

person
● Autoinoculation from bacteria colonizing a 

person upper airway--how the immune 
system works from colonization to infection is 
not completely understood.

● Increased spread seen in crowded conditions



What is the impact
of Pneumococcal

infection?
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Pneumococcal Infections

Invasive Disease
● Osteomyelitis (infection in bone)
● Bacteremia (infection in blood)
● Pneumonia with bacteremia
● Septic arthritis (infection in joint)
● Meningitis (infection in spinal cord and 

brain)

Non-invasive Disease
● Pneumonia without bacteremia
● Otitis Media (ear infection)
● Sinusitis (sinus infection)

Viral respiratory infections increase the risk of 
pneumococcal infections in all age groups.



Pneumococcal meningitis

S. pneumoniae serotypes cause more than

50% of cases of bacterial meningitis

About 2000 cases of pneumococcal

meningitis each year in the US

Presents with headache, lethargy, vomiting,
fever, neck stiffness, irritability and progress

to seizures, coma, and death

Death rate in adults is 14%

Up to 50% of survivors are left with

neurologic damage, hearing loss, seizures,
intellectual and/or behavioral disabilities,

motor deficits
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Pneumococcal pneumonia

● More than 150,000 persons hospitalized with pneumococcal 
pneumonia each year in the US

● Most common cause of bacterial pneumonia in children, especially 
<5 years

● Causes 10-30% of community-acquired bacterial pneumonia in 
adults

● Often complicates influenza infections.
● Presents abruptly with fever, productive cough, chest pain, rusty 

sputum, increased heart rate/respiratory rate, hypoxia, malaise, 
weakness

● Can lead to bacteremia, empyema, pericarditis, atelectasis, lung 
abscess

● Case-fatality rate is 5-7%, higher in persons 65+ and persons with 
high risk conditions
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Risk factors for significant infections

● Age--less than 5 years and older than 65 years
● Health conditions in people who have 

Alcoholism
Cerebrospinal fluid leak
Chronic heart disease
Chronic liver disease
Chronic lung disease-such as emphysema, COPD, asthma
Diabetes mellitus
Cochlear implant
Compromised immune system



Immunocompromising conditions

•

이

Chronic kidney failure/nephrotic syndrome

Spleen dysfunction or no spleen (congenital or acquired)

Diseases that are being treated immunocompromising
medication or radiation

Hodgkin's Disease

Leukemia/lymphoma

Cancer

Solid organ transplantation/bone marrow transplant
HIV disease

Sickle cell disease/hemoglobinopathies
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Review serotypes-brief notes

Serotype 3: Linked to necrotizing pneumonia,
empyema, septic shock, and high mortality.

Serotypes 19A & 19F: Associated with high rates
of antibiotic resistance and mortality.

Serotypes 6B, 9N, 11A, 15B, 16F: Identified as

having high case-fatality rates.

Serotypes 1 & 7F: High potential for IPD

Serotypes 4, 14, 18C, 23F: Common causes of
invasive infections.

Serotype 4: important cause of infection in some

populations
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Pneumococcal

Immunizations
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Prior to Routine Vaccination for children

● Estimated 17,000 cases invasive 
pneumococcal infections per year in US 
(millions globally)

● Average of 200 pediatric deaths each 
year in the US due to pneumococcus

● Estimated 5 million cases of otitis 
media in children less than 5 years-old

● Children were also often sources of 
infection for adults--vaccinating children 
has benefitted adults in the US.





Why not use PPSV in young children?

Polysaccharide vaccine-PPSV 
● Immune response is T-cell independent, 

i.e. stimulate B cells without T-cells
● Does not induce immunity in young 

children
● Does not impact NP carriage 
● Does not boost well (that means extra 

doses do not provide improved protection)

Conjugate vaccine-PCV
● Combines protein molecule with 

polysaccharide (conjugation)-Changes to 
T-cell dependent immune response

● Triggers infants’ immune system to make 
antibodies to the protein and the 
polysaccharide

● Promotes memory B-cells
● Reduces NP carriage
● Option for boosters



A Word about the Carrier Protein

● Conjugation of a carrier protein to the 
polysaccharide changes the immune 
response 

● Current PCVs use the carrier protein 
CRM197

● It is non-toxic variant of the 
diphtheria toxin

● CRM197 has been available since 
the 1980’s

● Also present in meningococcal 
vaccines













Current options for immunizations







Another way to view this from IAC

Source:immunize.org/wp-content/uploads/catg.d/p2016.pdf

†Minimum interval between doses: for children younger than age 12 months = 4 weeks; for children age 12 months or older = 8 weeks 
Children 24-59 months who have not completed the schedule or received no doses, get one dose of PCV



What about children with high-risk, immunocompetent conditions?

Children 2-18 Years with 
● cerebrospinal fluid leak
● chronic heart disease
● chronic kidney disease (excluding 

maintenance dialysis and nephrotic 
syndrome)

● chronic liver disease
● chronic lung disease (including 

moderate persistent or severe 
persistent asthma)

● cochlear implant
● diabetes mellitus







What about children with highest risk, immunocompromising conditions?

Children 2-18 Years with 
● Maintenance dialysis
● Immunocompromising conditions

Nephrotic syndrome
Asplenia (congenital/acquired)
Immunodeficiencies-congenital/
acquired
Meds or radiation
Cancers-organ/blood
Solid Organ transplant
Sickle cell/hemoglobinopathies









Routine Schedule for Adults-all adults 50 years and older
● If no previous dose of PCV13, PCV15, PCV20, 

PCV21--then provide one dose of PCV15, 
PCV20, or PCV21

● If PCV15 is used then provide PPSV23 one year 
later (can be 8 weeks later for some high risk 
conditions). If PPSV23 is not available then can 
use PCV20 or PCV21

● Persons 65 years and older who have received 
PCV13 and PPSV23, may receive a dose of 
PCV20 or PCV21 with shared decision-making

Shared decision-making=Clinician can recommend for a patient or the patient can ask for 
the immunization. Consider with high risk patients.   Does not require a separate consent 
form.  



Recommendations for High Risk Persons-19 to 49 years

Immunocompromising conditions**
● chronic renal failure/nephrotic syndrome
● immunodeficiencies/iatrogenic 

immunosuppression
● generalized malignancy
● HIV infection
● Hodgkin disease/leukemia/lymphoma
● multiple myeloma
● solid organ transplant
● congenital or acquired asplenia
● sickle cell disease or other 

hemoglobinopathies.

Underlying medical conditions
● alcoholism
● chronic heart/liver/lung disease
● cigarette smoking
● cochlear implant**
● congenital or acquired asplenia
● CSF leak**
● diabetes mellitus

** For persons with these conditions, if using 
PCV15/PPSV23 series then spacing is 8 
weeks, not one year.  Also considered this 
spacing for persons 50 years and older with 
high risk conditions
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https://www.cdc.gov/pneumococcal/hcp/vaccine-recommendations/app.html
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RESOURCES

❖  “PinkBook”-cdc.gov/pinkbook/hcp/table-of-contents/chapter-17-pneumococcal-disease.html
❖  CDC overview of pneumococcal infections cdc.gov/pneumococcal/hcp/clinical-overview/index.html
❖ cdc.gov/pneumococcal/hcp/vaccine-recommendations/risk-indications.html
❖ cdc.gov/pneumococcal/downloads/Vaccine-Timing-Adults-JobAid.pdf
❖ chop.edu/vaccine-education-center/vaccine-details/pneumococcal-vaccine
❖ immunize.org/ask-experts/topic/pneumococcal/
❖ AAP.org/ImmunizationSchedule
❖ aafp.org/family-physician/patient-care/prevention-wellness/immunizations-vaccines/immunization-s

chedules.html
❖ cdc.gov/vaccines/hcp/current-vis/pneumococcal-conjugate.htm
❖ cdc.gov/vaccines/hcp/current-vis/downloads/ppv.pdf
❖ merckmanuals.com/professional/infectious-diseases/gram-positive-cocci/pneumococcal-infections
❖ https://doi.org/10.1016/j.vaccine.2014.02.096




