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Scope 

 Two classes of vaccines may reduce 
bacterial resistance 

 Bacterial vaccines that may or may not 

have been demonstrated to impact on 
resistance 

 Viral vaccines that may reduce bacterial 
resistance by reducing bacterial 

transmission and / or by reducing 
antimicrobial prescribing  
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Bacterial Vaccines That May 
Reduce Resistance by Reducing 

Burden of Disease of Resistant 
Pathogens 

 BCG 

 Pertussis 

 Hib 

 Typhoid 

 Cholera 
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A Viral Vaccine for Resistance 
 Influenza vaccine  

 By reducing episodes of otitis media flu 

vaccines may reduce antimicrobial use and 

by inference therefore resistance - LAIV may 

be more effective in reducing otitis than TIV – 

Block et al, PIDJ, 2011, 30, 203 – 7 (85% vs 

placebo and 54% vs TIV) 

 TIV for pregnant women reduces respiratory 

infections in their infants in Bangladesh 

(Zaman et al, NEJM, 2008, 358, 1555-64), 

and Navajo (Eick et al, Arch Pediatr Adolesc 

Med, 2011, 165, 104 – 111) 
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Impact of Pneumococcal 
Conjugate Vaccine on 

Resistance 

 Evidence of efficacy and effectiveness 

 Impact of replacement and continuing 
selective pressure from antimicrobial 

use 

6 



Competing Selection 
 A new vaccine given to children 

successfully eliminates 7 of 93 strains 
including 90% of antibiotic resistant 
strains in vaccinated children, but also 

reduces resistance in adults by 
interruption of transmission of vaccine 
type strains 

 Antibiotic use continues to select 
resistance in the remaining 86 strains 

 Do replacement strains emerge and will 
they be antibiotic – resistant ? 
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Vaccine efficacy – resistance to 
antibiotics – all children - ITT 

Cases in 

control 

group 

Cases in 

vaccine 

group 

Vaccine 

efficacy 

95% 

confidence 

interval 

Penicillin 21 7 67 19 - 88 

Cotrimoxazole 32 14 56 16 – 78 

Any  39 17 56 21 - 77 

Klugman et al, 2003, NEJM, 349,1341-8 

In the cotrimoxazole group 

29 and 13 are HIV +ve – VE 55% 



9 Frazao et al, PIDJ, 2005, 24, 243 - 52 Day care in Portugal 
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“PCV reduced antibiotic prescriptions by 5.4% (CI 4.0 to 6.7%) in 

all follow-up starting at Dose 1 and by 5.7% (CI 4.2 to 7.2%) after 

the primary series in children followed "per protocol.“ 
 

 PCV reduced the subset of "second line" antibiotics by 12.6% 

(CI 9.6 to 15.6%) in all follow-up time and by 13.3% (CI 9.9 to 

16.5%) in per protocol follow-up.  

 

“From Dose 1 to age 3.5 years, PCV prevented a total of 35 

antibiotic prescriptions per 100 children vaccinated per protocol.”  

Reduction in Antibiotic Use 

Fireman et al, PIDJ 2003; 22:10-16 
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Full PEN Resistance in N California 

- All Ages Black et al, PIDJ, 

2004, 23, 485 - 9  



12 Kyaw et al, NEJM, 2006,354,1455-63 

Children Less Than Two Years of Age 



13 Kyaw et al, NEJM, 2006,354,1455-63 

Penicillin Resistance Children Over Two and Adults 
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Effect of introduction of PCV-7 on  
drug-resistant S. pneumoniae 

 

Kyaw et al. N Engl J Med. 2006; 354:1455–63                    
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Moore et al, JID, 2008,  197(7):1016–1027 

Serotype 19A 



16 

Moore et al, JID, 2008,  197(7):1016–1027 

Serotype 19A 
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Moore et al, JID, 2008,  197(7):1016–1027 

Serotype 19A 

Grey is > 20% 

Pen > 1ug/ml 
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Expansion of 19A without PCV in 
invasive and non-invasive strains 

Choi et al. EID, 2008; 14: 275–281 

Invasive 

Non-

invasive 

PCV-7 

PCV-7-related 

19A 

Non-PCV-7 



Outpatient antibiotic prescription rates for children ≤5 years of age, 1996–2003. 

Hicks L A et al. Clin Infect Dis. 2011;53:631-639 

Published by Oxford University Press on behalf of the Infectious Diseases Society of America. All 
rights reserved. For Permissions, please e-mail: journals.permissions@oup.com. 





Figure 2. Cumulative Proportions of Children With New Acquisition of Serotype 19A After 
Finishing Primary Series of 7-Valent Pneumococcal Conjugate Vaccine vs Unvaccinated 

Children 

van Gils, E. J. M. et al. JAMA 2010;304:1099-1106 

Copyright restrictions may apply. 
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Relationship Between antibiotic 

Use and PCV in Reduction of NP 

Resistance in Children with AOM 

 Prospective French study of Pen R carriage following 

PCV introduction 

 Vaccine and NO antibiotic last 3 months: 4.6% 

 Vaccine and HAD antibiotic last 3 months: 8.6% 

 NO vaccine and NO antibiotic last 3 months: 10.3% 

 No vaccine and HAD antibiotic last 3 months: 16.2% 

 P for trend = 0.0001 

Cohen R et al, PIDJ, 2006, 25, 1001-7  



    

From J INFECT DIS  201(5):770-775.  
© 2010 by the Infectious Diseases Society of America. All rights reserved.  
For permission to reuse, contact journalpermissions@press.uchicago.edu. 

Gertz et al, JID, 2010, 201, 770 5 

Distribution of Invasive PIR 

 Strains Post PCV in USA 

11%, 8%, 8%, 5% 

Total = 32% 
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Conclusions 

 PCV has reduced the burden of antibiotic 

resistant pneumococcal disease, particularly 

among invasive infections in the USA 

 Replacement disease has eroded some of 

these gains by the selection of resistance in 

replacement strains 

 Serotype 19A has emerged as a major cause 

of IPD in many countries – both antibiotic 

selection and vaccination may select these 

highly resistant clones 

 Resistance is also emerging in types 6C, 

15A, 23A and 35B 
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