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Overview

• The burden and epidemiology of pneumonia prior to the 
introduction of PCV

• The impact of PCVs on the disease burden

• Epidemiology of pneumonia and severe pneumonia in the • Epidemiology of pneumonia and severe pneumonia in the 
PCV era

• Approaches to treatment of severe pneumonia in children
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The burden of pneumonia prior to PCV
WHO 2006
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Global Incidence of Pneumonia by 
Country

Bulletin of the World Health Organization 2008;86:408
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What was causing these infections prior to 
PCV? 

Pediatric Pneumonia 1999 

From: Ruiz, Ewig, Marcos et al: CAP in Barcelona AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE 
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After PCV: CAP requiring hospitalization in US 
children 2015
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Mortality due to Pneumonia in Children in 
2010

Harish Nair, Shabi Madhi, Angela Gentile et al: 

Global and regional burden of hospital admissions for severe acute lower respiratory infections in young children in 2010 
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Pneumonia incidence and disease burden
in  Latin American Children in 2010

Age Severe ARLI

Estimated number of 

cases/yr

Incidence Severe 

ALRI

(per 1000/

Age < 1 years 693,000 46Age < 1 years 693,000 46

Age < 5 years 1,525,000 19.8

Harish Nair, Shabi Madhi, Angela Gentile et al: Global and regional burden of hospital admissions for severe acute lower respiratory infections 

Pneumonia incidence and disease burden
in  Latin American Children in 2010

Incidence Severe 

ALRI

(per 1000/yr)

Very Severe ALRI

Estimated number of 

cases/yr

Incidence 

Very Severe ALRI

(per 1000/yr)

46 130,000 8.646 130,000 8.6

19.8 179,000 3.0

and regional burden of hospital admissions for severe acute lower respiratory infections n in 2010 



Pneumonia etiology in Ecuadorian 
children

Etiology of severe pneumonia in Ecuadorian children. PLoS ONE 12(2): e0171687. 
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Impact of PCV in Latin America: 
The COMPAS Trial

• Efficacy against 25.7% (95% CI: 8.4%, 39.6%) against World Health 

Organization–defined consolidated CAP. 

• Efficacy against Invasive Pneumococcal Disease due to vaccine 

serotypes: 100% (95% CI: 74.3%, 100%) 

• Efficacy against any IPD  was 65.0% (95% CI: 11.1%, 86.2• Efficacy against any IPD  was 65.0% (95% CI: 11.1%, 86.2

• Serotypes in PCV13 and PCV-10 were selected because they caused 

the most disease in children. BUT

• In the COMPAS trial with most patients coming from Argentina, 

of pneumococcal IPD remained.

• Therefore we can not forget about the pneumococcus yet !

PLOS-ONE: http://dx.doi.org/10.1371/journal.pmed.1001657
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Pleural Effusion follow PCV 13

The Pediatric Infectious Disease Journal • Volume 33, Number 1, January 2014
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Antibiotic Resistant Pneumococcus

Need to consider other treatments besides penicillin in a toxic child

Some have recommended high dose amoxicillin others agents such as 

Ceftriaxone, Clindamycin or Teicoplanin
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Need to consider other treatments besides penicillin in a toxic child

Some have recommended high dose amoxicillin others agents such as 

Teicoplanin (Galli Acta Pediatrica 2013)



Treatment of Childhood Pneumonia in Europe
Inpatient First line

Outpatient First line

Usonis et al. Pneumonia (2016) 8:5

Treatment of Childhood Pneumonia in Europe
Inpatient Second line
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Antibiotic Treatment of Severe Pneumonia in Children
Severe 

Pneumonia

Either ceftriaxone 100 mg/kg per day in 2 divided doses (MAX 4 g/day), OR cefotaxime 
150 mg/kg per day in 4 divided doses (MAX 10 g/day)
PLUS one of the following:
•Azithromycin 10 mg/kg once per day for two days (MAX 500 mg/day); transition to oral 
therapy at 5 mg/kg per day as soon as clinically appropriate, OR
•Erythromycin¥ 20 mg/kg per day in 4 divided doses (MAX 4 g/day), OR
•Doxycycline** 4 mg/kg per day in 2 divided doses (MAX 200 mg/day); transition to oral 
therapy as soon as clinically appropriate

Severe 

Pneumonia 

Vancomycin 60 mg/kg per day in 4 divided doses (MAX 4 g/day) PLUS either
Ceftriaxone 100 mg/kg per day in 2 divided doses (MAX 4 g/day) OR cefotaxime 150 mg/kg per day in 4 
divided doses (MAX 10 g/day)
PLUSPLUS
Azithromycin 10 mg/kg once per day for two days (MAX 500 mg/day); transition to oral therapy at 5 
mg/kg per day as soon as clinically appropriate
PLUS (if necessary)
Nafcillin∆∆ 150 mg/kg per day in 4 or 6 divided doses (MAX 12 g/day)
PLUS (if indicated)
Antiviral treatment for influenza

Hospital 

Acquired 

Pneumonia

Either gentamicin†† 7.5 mg/kg per day divided in 3 doses for children <5 years; 6 to 7.5 mg/kg per day 
divided in 3 doses for children ≥5 years OR amikacin 15 to 22.5 mg/kg per day divided in 3 doses, PLUS 
one of the following:
•Piperacillin-tazobactam 300 mg/kg per day in 4 divided doses (MAX 16 g/day), OR
•Meropenem 60 mg/kg per day in 3 divided doses (MAX 3 g/day), OR
•Ceftazidime 125 to 150 mg/kg per day in 3 divided doses (MAX 6 g/day), OR
•Cefepime 150 mg/kg per day in 3 divided doses (MAX 4 g/day), OR
•Clindamycin 30 to 40 mg/kg per day in 3 or 4 divided doses (MAX 3.6 g/day)
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300 mg/kg per day in 4 divided doses (MAX 16 g/day), OR
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Treatment of CAP in the era 

Galli: Acta Pediatrica 2015

in the era of antibiotic resistance



Summary

• There are multiple causes of severe pneumonia and pneumonia with 

effusion in children – viruses not only bacteria play a key role.

• It is important to make a clinical assessment of severity early, obtain 

cultures as well as PCR testing.cultures as well as PCR testing.

Genomic testing will provide sensitivity and etiology rapidly soon

• Don’t forget

• Pneumococcus is down but not out.

• TB

• Co-infection with viruses and bacteria

• Important to reevaluate your therapy frequently to assess response
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