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Streptococcus Pneumonia

• Causes 11% of mortality in children under 5 yrs old 
(WHO statistics 2000)
– 90% are associated with pneumonia

• Invasive pneumococcal disease:
– Europe: 44 cases per 100,000 and 3.5% mortality rate 

30-40% reduction after PCV

– USA: 99 cases per 100,000 before PCV

9-10 cases and 1.1 death per 100,000 after PCV 7

• Addition of the PCV 13 reduction in IPD rates further.

Maraqa NF. Pneumococcal infections. Pediatrics in Rev. 2014;35:299-310

Isaacman DJ et al. International Journal of Infectious Diseases 14 (2010) e197–e209

Lancet. 2009 Sep 12;374(9693):893-902



Streptococcus Pneumonia

• PCV7 and PCV 13 reduced rates of sinusitis and 
AOM in the USA.

• PCV7 introduced in 2000 in the US

– reduced rates of bacterial pneumonia

– increased rates of empyema (serotype switch)

• PCV 13 has been used in USA routinely since 2010 

– further reduction of pneumonia hospitalization rate

– reduction in empyema prevalence.

Katz SE Williams DJ. Infectious Disease  Clinics of North America, 2018:32;47-63

Lindstrand A. Pediatrics 2014;134:e1528–e1536



PCV serotypes

• PCV 7:

– Serotypes: 4

6B

9V

14

18C

19F

23F

• PCV 13:

– Additional serotypes: 1

3

5

6A

7F

19A



Situation in Israel

• PCV 7 became available in 2000 and became part 
of the routine vaccination program 2009.

• PCV 13 became the routine vaccination at the 
end of 2010

• The current study was a retrospective review of 
hospitalization rates for pneumonia 
(with/without complications) in SZMC in 
Jerusalem; before and after prevnar vaccination.



Methods

• All pneumonias hospitalized between 2006-2015
• Epidemiological and laboratory data

• Complication rates of effusion/empyema

• Bacterial culture in blood or effusion with serotype.

• Control groups
– All ER visits and hospitalizations in SZMC 2006-2015

– All neonatal fevers SZMC 2006-2015
• Two control groups representing:

– The trends of referrals to our center

– Removing the bias inherent in the changes in the indications for 
hospitalization over time



Methods

• Age 1-16 yrs
– Excluding

• Under 1 yr of age
• Non pneumococcal blood culture
• Likely or proven diagnosis of mycoplasma, viral or aspiration 

pneumonia
• Ventilator associated pneumonia

• Periods were split into 
– Pre PCV – 2006-2008
– PCV7 2009-2010 
– PCV13 2011-2015



Case Definition

• All cases of pneumonia were reviewed even 
without evidence of pneumococcus

• Because:

– Pneumococcus causes over 70% of bacterial 
pneumonia.

– Using routine laboratory test, less than 10% 
bacteremia.

– Under 20% of bacterial growth if pleurocentesis is 
performed.

Krenke K. Respir Med. 2016 Jul;116:28-33

Pediatrics. 2017 Sep; 140(3): e20171013
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Results

• Hospitalization rates for pneumonia reduced 
gradually over time. 
– This was true for the absolute value;

– As a percentage of all cause hospitalizations;

– As a percentage of hospitalizations for neonatal 
fever (the most stable control group) (P=0.003)

• Similar trend for positive cultures for 
pneumococcus (blood or pleural fluid) 
(p<0.001)

9.3% 8.6% 4.9% p< 0.001



Complicated Pneumonia

• Pleural effusion /empyema

– During the pre PCV period

(28 per year)

– 2X increased (p<0.001) during PCV 7 period

(56 per year)

– Reduced again PCV 13

(26 per year)



Possible changes in clinical 
characteristics.

• SIADH:
• Pre PCV 34% 

– P<0.001

• PCV7 47%

• PCV13 44% 
– p=0.003



Possible changes in clinical 
characteristics.

• Length of stay

• Non-significant 
increased length of stay 
over the study period 



Possible changes in clinical 
characteristics.

• Mean age at the time of 
hospitalization

• Non-significant



Serotypes
• Serotype 14 was included 

in PCV 7 and appeared 
exclusively before 2009

• Serotype 5 (in PCV 13) 
diminished over the PCV 
13 period

• Serotype 12F (not in PCV) 
appeared only after 
introduction of PCV 13

• The frequency of each 
serotype changed over 
time. P=0.032



Discussion

• Decrease in the rate of hospitalizations for 
pneumonia throughout the study period.

• Similar change in all pneumonias as for those 
with positive culture for pneumococcus.



Discussion

• Despite general drop in hospitalizations 

– Increased hospitalizations during PCV7 

– Increased complicated pneumonia during PCV7

– More SIADH and longer LOS

– PCV 13 seems to have corrected some of these 
trends.

(non significant)



Discussion

• Previous review (Soroka) monitored 
pneumonia hospitalizations and noticed a 
small decrease after PCV7 and a more 
significant decrease after PCV 13.

– Vaccine uptake ≥2 doses of any PCV 

• 2009, 2010, 2011, 2012 and 2013

• 18%, 81%, 90%, 89% and 89%, 

– For PCV13:

• 1%, 3%, 30%, 86% and 89%.

Greenberg D et al. Vaccine. 2015; 33: 4623-9.









Serotype drift post PCV 7 & 13

Devine VT et al
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Serotype drift post PCV 7 & 13



Serotype drift post PCV 7 & 13



Conclusions

• General trend to fewer pneumonias and fewer 
complications during PCV. 

• Some more complications during PCV 7 but 
less during PCV 13

• Serotype shift is still occurring and may have 
other consequences.


