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Respiratory infections in children 

Acute Respiratory 
infections in children 

RHINITIS 

PHARYNGITIS/TONSILLITIS 
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PNEUMONIA 

TRACHEOBRONCHITIS 

BRONCHIOLITIS 
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CHILDHOOD PNEUMONIA – SCOPE OF 
THE PROBLEM 

• Pneumonia kills more children than any other single illness 
 

• 1 in 5 deaths in children under 5 years worldwide are 
attributable to pneumonia 

 
 





Childhood pneumonia – a disease 
of the developing world 

• Developing world: 151 million new episodes 
per year. 0.29 episodes per child-year. 
Mortality rate 1.3-2.6% 

 

• Developed world: 4 million new episodes per 
year. 0.05 episodes per child-year. Negligible 
mortality. 

 



EPIDEMIOLOGY OF CHILDHOOD PNEUMONIA 





Why is pneumonia a bigger 
problem in the developing world? 
• Malnutrition  

• Over-Crowding 

• Low birth weight 

• Increased HIV/immunocompromised 

• Lack of vaccination programme 

• Poor maternal education 

• Living in polluted areas 

• Lack of efficient of heath care systems 

• Lack of available antibiotics 

 

 



The Forgotten Killer 

• ~30,000 children under age of 5 years die every day 
worldwide from pneumonia 

 

• Malaria, TB and HIV/AIDs have received global 
attention, despite only accounting for around 11% of 
all child deaths combined 

 

• Childhood pneumonia is responsible for 20% of 
deaths 



Rugan I et al. Lancet Infect Dis 2007; 7: 56-61 

Decreasing trend in research 
publications on childhood pneumonia 



Why has there been reduced interest? 

• Interventions exist that were developed >2 
decades ago 

• These interventions not being delivered to 
children who need them most 

• Programmes to deliver these interventions 
inadequately funded 

• Expert opinion believes that failures to 
implement interventions may be applicable in 
the future to AIDS, TB or malaria 



Diagnosis of pneumonia and severity 
assessment 

• Developed countries: Chest radiograph 

 

 

 

 

• Developing countries: limited radiographic 
availability => clinical symptoms and signs 



Severity assessment – developed and 
developing countries 



Aetiology 

• Bacteria: S.pneumoniae, H.influenzae type B and 
Staph Aureus  

• S.pneumoniae important in HIV-infected and 
uninfected children 

• Viruses: 30-40% of acute respiratory infections in 
hospitalised children. RSV predominates (20-25% 
of all viral resp infections) 

• HIV: broader spectrum of pathogens including 
Gram-ves E.Coli and Salmonella spp. and 
P.jirovecii 





Reducing the Burden of Childhood 
pneumonia 

GAPP outlined a 6 year worldwide scale-up of a 
set of interventions to control pneumonia: 

 

• Protect children by providing an environment 
where they are at low risk of pneumonia. 

• Prevent children from developing disease 

• Treat children who become ill 



PROTECTION  
Interventions 



Breastfeeding 
“Promote exclusive breastfeeding for 6 months” 

•Protects against Pneumonia by passive protection (antibacterial and anti-
viral substances such as IgA, lactoferrin and cells (lymphocytes and 
neutrophils). 

 

Victora et al. Am J Clin Nutr 1999 



Nutrition 
• Malnourished children have impaired immunologic response and 

 consequently more severe infections.  

• Protein-energy Malnutrition may affect nonspecific and antigen specific 
defence mechanisms. Thymic atrophy, T lymphocyte reduction. 

 



Indoor air pollution and pneumonia 

• Household use of solid fuels (wood, animal dung, crop wastes 
and coal) is a potential modifiable risk-factor for pneumonia 

 

• Solid fuels are the principal household fuel for 3 billion people 
worldwide and use closely linked to poverty 

 

• Dherani et al 2008: Meta-analysis- overall pooled odds ratio of 
1.78 (1.45-2.18) increased risk of pneumonia associated with 
solid fuel use 



Possible Interventions 

• Use of cleaner liquid fuels  
 (kerosene/ethanol/liquefied petroleum gas) 
 
 
• Better combustion ventilation through high 

quality biomass stoves 



Hand washing 

Luby SP et al. Lancet 2005 

• Handwashing may prevent the spread of acute respiratory infection – viruses are 
readily transmissible (pneumonia caused by viruses and secondary bacterial agents) 

• 25 neighbourhoods in Karachi, Pakistan assigned to handwashing promotion;  11 
neighbourhoods as controls. 

• 300 households antibacterial soap, 300 plain soap. 
• Fieldworkers visited households weekly  for 1 year and encouraged handwashing  
 



PREVENTION  
strategies 



Vaccination 

• Global immunisation programmes have produced a decline in 
measles pneumonia and pertussis. 
 

• Bacterial vaccines – H.influenzae type B (Hib) and pneumococcal 
conjugate vaccines have great potential to substantially reduce 
childhood pneumonia 
 

• Hib conjugate vaccine reduces Hib  invasive disease by 46-93%. 
 

• Pneumococcal vaccines: polysaccharide or conjugate. 
Polysaccharide ineffective in children<5 yrs; Conjugate effective 
from 6 weeks of age onwards 
 

• Expensive 



Worldwide HIB vaccine 



Worldwide pneumococcal 
vaccination 



HIB Vaccine 

Mulholland K et al. Lancet 1997 



Pneumococcal vaccine 

Klugman K et al NEJM 2003 



HIV prevention and treatment 

• HIV pandemic has resulted in a large increase in 
incidence, severity and outcome of childhood 
pneumonia 
 

• Impact compounded by poor access and 
unavailability of HAART. 
 

• Interventions such as Cotrimoxazole prophylaxis 
have been targeted by the WHO for HIV-infected 
children to reduce burden of pneumonia 

 



Zinc Supplementation 

• Zinc deficiency widely prevalent in the developing world 

• Proposed by some authors to hold promise as an intervention 
to reduce incidence and mortality 

• Three trials to date – all used daily dose 20mg zinc at onset of 
pneumonia. 

 Malhalanabus et al 2004: Zinc improved recovery from ‘very ill’ status and 
fever 

  

 Brooks et al 2004: Reduced duration of severe pneumonia and reduced 
hospitalisation 

  

 Bose et al 2006: Prolongation of pneumonia duration. No effect on 
severity parameters. 

 



TREATMENT 
strategies 



Case management in community 

• Major barrier in developing countries is lack of access to care. 

• Improving management of suspected cases the community is 
an important objective 

• Based on the premise that: 

a) High proportion of pneumonia is bacterial 

b) Timely antibiotic therapy reduces mortality 

c) A simple algorithm based on counting respiratory rates is 
sensitive for identifying children with pneumonia 

d) Health care workers can use this algorithm to provide 
antibiotics to children 





Effect of improved case 
management 

• Meta-analysis of 10 studies evaluating the 
impact of case-management on mortality 
from pneumonia Sazawal et al. Lancet Infect Dis 2003. 

 

• Reduction in total mortality of 27% in 
neonates, 20% in infants and 24% in children 

  



Possible essay Question 

“Outline reasons why childhood pneumonia kills 
more children in developing countries and 
discuss possible interventions/strategies that 
may address this health inequality”  




