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Pneumonia: the leading killer of children
Pneumonia kills more children than any other illness—
more than AIDS, malaria, and measles combined (figure). 
More than 2 million children under 5 years of age die 
from pneumonia each year, accounting for almost one in 
five under-5 deaths worldwide. Yet few headlines report 
the effect of pneumonia on children’s lives.

The world’s attention has understandably turned to 
other major public-health scourges, such as HIV/AIDS, 
malaria, and tuberculosis. While we support these efforts, 
it is also important to recognise pneumonia’s significant 
contribution to overall child mortality. Renewed efforts 
to improve child survival, especially within the context 
of the Millennium Development Goals, must ensure that 
pneumonia is adequately addressed.

For more than a decade, we have known which 
interventions reduce childhood pneumonia deaths. 
We know that preventing children from developing 

pneumonia is important. Key prevention measures in-
clude immunising children (especially with Haemophilus 
influenzae type b [Hib], measles, and pneumococcal 
vaccines) and promoting adequate nutrition (including 
exclusive breastfeeding and zinc intake); reducing 
indoor air pollution might also have an effect.1,2 In 
symptomatic HIV-infected children, daily administration 
of cotrimoxazole also reduces deaths from opportunistic 
infections, including pneumonia caused by Pneumocystis 
carinii.3 For newborn babies, reducing the incidence of 
low birthweight is important, as is ensuring warmth 
after birth and appropriate feeding.4

We also know that once a child develops pneumonia, 
prompt treatment with a full course of effective anti-
biotics is life-saving because most severe cases are caused 
by bacterial pathogens.5 Because many developing coun-
tries have limited access to health services, prompt 
treatment might also require training health workers to 
diagnose and treat children in the community.

This approach is proven, affordable, and straight-
forward.6 In Nepal, for example, a 3-year study showed 
that this community-based approach led to a 28% 
reduction in the risk of death from all causes by the third 
year.7 In addition, a recent meta-analysis of nine studies 
that used this same approach showed that under-5 
mortality was reduced by about 24%.8

This month, UNICEF and WHO published Pneumonia: 
The Forgotten Killer of Children,9 which analyses the most 
up-to-date estimates of the burden and distribution 
of pneumonia, as well as current levels of intervention 
coverage. The results are sobering.

More than 150 million episodes of childhood pneu-
monia occur every year in the developing world, account-
ing for more than 95% of all new cases worldwide. 
Between 11 and 20 million children with pneumonia 
will be hospitalised, and more than 2 million will die 
every year. South Asia and sub-Saharan Africa together 
bear the burden of more than half of all childhood 
pneumonia cases worldwide. And, three-quarters of all 
childhood pneumonia cases occur in just 15 countries.10

Analysis of the most recent survey data also showed 
that effective interventions reach too few children.9 
Only one in five caregivers in the developing world 
know the two key symptoms of pneumonia—fast and 
difficult breathing—which indicate the child should be 
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Counting under-5 deaths from pneumonia  
Pneumonia causes 19% of all under-5 deaths. This figure, however, does 
not include deaths caused by pneumonia during neonatal period. It is 
estimated that 26% of neonatal deaths, or 10% of under-5 deaths, are 
caused by severe infections. Large proportion of these infections are 
caused by pneumonia/sepsis. If these deaths were added to the overall 
estimate, pneumonia would account for up to 3 million, or as many as 
one-third (29%) of under-5 deaths worldwide. 

Figure: Pneumonia is the leading killer of children worldwide—global 
distribution of cause-specific mortality among children under 5, 2004
Source: Cause-specific mortality estimates from WHO. World Health Report 
2005: Make Every Mother and Child Count. Geneva: World Health Organization, 
2005; under-five mortality estimates from UNICEF. The state of the world’s 
children 2006. New York: United Nations Children’s Fund, 2005.
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treated immediately. Only about half of children with 
pneumonia receive appropriate medical care. And, 
according to limited data from the early 1990s, less than 
20% of children with pneumonia received antibiotics.

The cost of reducing pneumonia deaths is relatively 
low.11 Around 600 000 children’s lives could be saved 
yearly through universal treatment with antibiotics 
alone, at a cost of US$600 million. South Asia and sub-
Saharan Africa, where 85% of childhood pneumonia 
deaths occur, have the lowest treatment costs. Scaling-
up coverage to universal levels in these regions alone 
would cost only around $200 million annually.

Yet, despite overwhelming evidence of effective-
ness and affordability, there has been slow progress 
in expanding coverage of these interventions. Why? 
There has been a serious lack of appreciation about the 
magnitude of the problem of childhood pneumonia. In 
addition, tackling pneumonia has often been perceived 
as too difficult and too costly. In the past, large-scale 
implementation of antibiotic treatment was viewed as 
difficult because of the weak health systems and poor 
supply and logistic chains in many developing countries. 
Community-based approaches to managing childhood 
pneumonia have proven successful; but expanding this 
approach has been met with resistance. Concerns have 
been raised about lower-level health workers, such as 
community health workers, administering antibiotics 
to children with pneumonia, and with fears that these 
activities could exacerbate antibiotic resistance. But 
community health workers can appropriately administer 
antibiotics consistent with guidelines.7,8,12 Although 
there have been efforts to include community-based 
approaches in broader child survival programmes, such 
as the Integrated Management of Childhood Illness 
(IMCI), these programmes have often been small-scale 
and fragmented, with the community and health-facility 
components not sufficiently linked.

A slowdown in research has also hindered progress. For 
example, there is an urgent need to better understand the 
cause of pneumonia. Streptococcus pneumoniae and Hib 
are major causes of severe pneumonia in children across 
the developing world. But more specific information on 
the pathogen-specific causes of childhood pneumonia 
is not available. Knowing the pathogens that lead to 
pneumonia is critical for guiding treatment and policies. 
For example, limited information on the burden of 
disease from Hib outside Africa and in parts of Asia, as 

well as the high cost of the vaccine, poses a substantial 
barrier to its introduction in many developing countries. 
There is also an urgent need to better understand how 
effectively community-based case-management can 
be implemented at a national scale, while maintaining 
adequate control over antibiotic prescribing practices 
and adherence to the regimen.

Several new and exciting efforts are revitalising 
the fight against pneumonia. For prevention, three 
vaccines have the potential to substantially reduce 
deaths in children under-5—pneumococcal conjugate, 
Hib, and measles vaccines. Moreover, newer versions 
of the pneumococcal conjugate vaccine might 
become available as early as 2008, and will be more 
effective against the serotypes commonly found in the 
developing world. Recent results from a large-scale trial 
in The Gambia show the nine-valent vaccine to be highly 
effective in reducing child deaths from pneumonia.13 
Indeed, immunised children had 37% fewer pneumonia 
cases, 15% fewer hospitalisations, and a 16% reduction in 
overall mortality compared with those not immunised.

In terms of funding for these vaccines, the Measles 
Initiative has already mobilised considerable resour-
ces for measles vaccination and results have been 
impressive. The GAVI Alliance for vaccines and immun-
isation is investing heavily in Hib vaccine and is likely 
to invest in the pneumococcal conjugate vaccine as 
well.14,15 In addition, the international community is also 
focusing its efforts on advance market commitments to 
increase funds to buy vaccines, including pneumococcal 
conjugate vaccines.16

There have also been exciting new developments in 
treating childhood pneumonia. In Senegal, for example, 
a public-private partnership was formed to expand 
antibiotic treatment for pneumonia in a community-
based approach.17 With impressive results from a pilot 
programme, the Ministry of Health, with its partners, 
is now currently expanding treatment coverage to 
18 districts, to cover about half the under-5 population.

A new approach to reducing childhood pneumonia 
deaths is required that spans prevention and treatment, 
and as the recent multi-country evaluation of IMCI 
concludes,18 incorporates facility and community-
based components. Importantly, efforts to scale up 
community-based treatment must not be implemented 
in isolation from other efforts to scale up treatment 
for diarrhoeal diseases, HIV/AIDS, and malaria—all of 
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which are key components of integrated child survival 
programmes. Preliminary results of one such integrated 
model, the Accelerated Child Survival and Development 
programmes in 11 countries in west and central Africa 
indicate that such integrated approaches might have a 
substantial effect on under-5 mortality.19

We know what needs to be done to reduce childhood 
pneumonia deaths. Given its significant contribution to 
overall child mortality, pneumonia must assume a more 
prominent position on the child survival agenda.

*Tessa Wardlaw, Peter Salama, Emily White Johansson, 
Elizabeth Mason
UNICEF, New York City, NY 10017, USA (TW, PS, EWJ); and 
CAH Department, WHO, Geneva, Switzerland (EM)
twardlaw@unicef.org

We declare that we have no conflict of interest.

1 Jones G, Steketee R, Bhutta Z, Morris S, et al. How many child deaths can 
we prevent this year? Lancet 2003; 362: 65–71.

2 Smith KR, Bruce N, Weber MW, et al. Impact of chimney wood stove on 
risk of pneumonia in children aged less than 18 months in rural 
Guatemala: results from a randomized controlled trial. International 
Society of Environmental Epidemiology, Paris, France, Sept 2–6, 2006 
(abstr).

3 WHO. Meeting report of WHO Expert Consultation on cotrimoxazole 
prophylaxis in HIV infection. March 30, 2006: http://www.who.int/hiv/
events/CTXmeeting.pdf (accessed Aug 25, 2006).

4 Lawn JE, Cousens S, Zupan J, et al. 4 million neonatal deaths: when? where? 
why? Lancet 2005; 365: 891–900.

5 WHO. Technical basis for the WHO recommendations on the management 
of pneumonia in children at first-level health facilities. 1991: http://www.
who.int/child-adolescent-health/New_Publications/CHILD_HEALTH/WHO.
ARI.91.20.pdf (accessed Aug 30, 2006).

6 WHO, UNICEF. Joint statement on management of pneumonia in the 
community. 2004: http://www.unicef.org/publications/index_21431.html 
(accessed Aug 30, 2006).

7 Pandey MR, Daulaire NM, Starbuck ES, Houston RM, McPherson K. 
Reduction in total under-five mortality in western Nepal through 
community-based antimicrobial treatment of pneumonia. Lancet 1991; 
338: 993–97.

8 Sazawal S, Black RE, Pneumonia Case Management Trials Group. Effect of 
pneumonia case management on mortality in neonates, infants and 
preschool children. Lancet Infect Dis 2003; 3: 547–56.

9 UNICEF, WHO. Pneumonia: the forgotten killer of children. New York: 
United Nations Children’s Fund, 2006.

10 Rudan, I, Tomaskovic L, Boschi-Pinto C, et al. Global estimates of the 
incidence of clinical pneumonia among children under five years of age. 
Bull World Health Organ 2004; 82: 895–903.

11 Bryce J, Black RE, Walker N, Bhutta ZA, Lawn JE, Steketee RW. Can the world 
afford to save the lives of 6 million children each year? Lancet 2005; 365: 
2193–200. 

12 Basic Support for Institutionalizing Child Survival Project (BASICS) for the 
United States Agency for International Development, République du 
Sénégal Ministère de la Santé de l’Hygiène et de la Prévention, UNICEF. 
CHWs in Senegal can appropriately treat pneumonia with cotrimoxazole. 
September, 2004: http://www.basics.org/pdf/FINAL%20Senegal%20CHWs
%20treat%20ARI%209.30.04.pdf (accessed Aug 25, 2006).

13 Cutts FT, Zaman SM, Enwere G, et al. Efficacy of nine-valent pneumococcal 
conjugate vaccine against pneumonia and invasive pneumococcal disease 
in The Gambia: randomised, double-blind, placebo-controlled trial. 
Lancet 2005; 365: 1139–46.

14 Haemophilus influenzae type B (Hib). Wkly Epidemiol Rec 2006; 81: 7–8.
15 Pneumococcal conjugate vaccine. Wkly Epidemiol Rec 2006; 81: 9–10.
16 Barder O. Making markets for vaccines—ideas to action. CGD Brief. 2005: 

http://www.cgdev.org/content/publications/detail/2792/ (accessed 
Aug 25, 2006).

17 Basic Support for Institutionalizing Child Survival Project (BASICS) for the 
United States Agency for International Development. Scaling up 
community-based treatment in Senegal. Washington, DC: BASICS.

18 Bryce J, Victora CG, Habicht J-P, et al. Programmatic pathways to child 
survival: results of a multi-country evaluation of integrated management 
of childhood illness. Health Policy Plann 2005; 20-S1: i15–17.

19 Veneman AM. Remarks at the 58th World Health Assembly. May 16, 2005: 
http://www.unicef.org/media/media_26956.html (accessed Aug 25, 
2006).

Global efforts to expand the use of the measles 
vaccine over the past 5 years has resulted in the 
greatest measurable reduction in under-5 mortality 
from measles, with annual deaths reduced by 48%, 
to 454 000 (range 329 000–596 000) in 2004 from 
871 000 (633 000–1 139 000) in 1999.1 This reduction 
also makes a small but quantifiable contribution 
towards Millennium Development Goal 4 (MDG-4): 
the reduction of under-5 mortality by two-thirds by 
2015.

To achieve MDG-4, the international community and 
governments will have to reach more children with 
existing and new life-saving interventions. In the first 
5 years of efforts to reach the goal of MDG-4, measurable 
results in reducing under-5 child mortality have been 
achieved mostly by expanding existing capabilities.

The history of the expanded use of measles vaccine 
to reduce under-5 mortality provides lessons on 
how to effectively expand the reach and increase the 
effect of currently available interventions. Key factors 
have been: a clear and achievable goal; a proven 
technology and strategy; regular and comprehensive 
coordination and cooperation among the main actors; 
and documentation and dissemination of results to en-
sure quality of measles immunisation campaigns and 
sustained financing.

The renewed resolve and effort to realise the full 
potential of the measles vaccine predates the MDGs. The 
Pan American Health Organization showed what could 
be achieved on an international scale when in 1994 
it resolved to eliminate indigenous measles from the 
Americas by 2000 through the expanded use of measles 
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