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Globally, pneumonia remains the leading infectious cause of death in children younger than
5 years. Undernutrition, defined by wasting, stunting, and specific nutritional deficiencies, is
associated with approximately half of all deaths in such children.! Beyond having a direct
impact on mortality, undernutrition increases the frequency and severity of pneumonia
episodes, potentially representing a secondary immune deficiency that has not been well
characterised.23 Undernutrition in a child with severe pneumonia requiring hospitalisation
can also be associated with a diminished metabolic capacity to overcome the amplified
physical and physiological demands of the illness, such as increased temperature, cardiac
output, and work of breathing. Consequently, the presence of severe acute malnutrition can
increase mortality from pneumonia 15-fold, and in a score of mortality risk among infants
with pneumonia, very low weight-for-age and refusal to feed contributed as much to
mortality risk as hypoxia.*>

In addition to being a key determinant of the risk of acquiring infection, nutritional status is
a principal determinant of the health trajectory and outcomes following discharge from
hospital. Among Gambian children admitted with pneumonia, even being moderately
underweight was associated with a rate ratio of 3.2 for death.® In Kenya, children discharged
alive from hospital had an eight-fold higher risk of death during the following year than their
community peers, with undernutrition being the main determinant of mortality risk.” The
modifiable factors associated with these deaths following care are not well defined, but
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potential targets include addressing nutrient composition of therapeutic and supplementary
feeds, suboptimal infant feeding practices, food insecurity, an unhealthy gut microbiome,
recurrent infection due to ongoing susceptibility and exposure to pathogens, and restricted
access to care.

Improved prevention, early identification, and appropriate diagnosis of undernourished
children with pneumonia are critical, yet clinical presentation of pneumonia in this
population is not straightforward, and the stratification of risk to identify those with greatest
likelihood of mortality is currently dependent on non-specific indicators of nutritional status.
Although anthropometry is relatively easy to do and is strongly associated with outcomes at
the population level, the utility of such measurements in defining risk and guiding
management in individual children with pneumonia is less certain, particularly in children
with moderate acute malnutrition or stunting. Furthermore, anthropometry, even when
systematically done, does not differentiate between the underlying cause of undernutrition or
mechanisms amenable to treatment, and might not be useful in identifying children who are
most likely to respond to treatment.

Beyond the diagnostic challenges, the aetiology of pneumonia in these children can be
different from that in well nourished children. Optimal treatment regimens might need to
cover a broader range of pathogens, and undernourished children might also have a
significantly greater need for basic supportive care than nourished children.3 Undernutrition
often begins in the antenatal period, establishing a vicious cycle of low birthweight,
undernutrition, and increased risk of infection in children.8 Although breastfeeding support
among infants and appropriate nutritional rehabilitation are cornerstones of treatment, there
is a dearth of robust evidence supporting guidelines on type, timing, and duration of
nutritional interventions. Non-breastfed children are at higher risk of death from pneumonia,
yet only two in five babies under the age of 6 months are exclusively breastfed and most
children younger than 2 years do not receive a minimum acceptable diet.!

Nearly all current recommendations for the management of undernourished children are
based on small groups of children treated in the 1960s—-80s without a detailed understanding
of the interplaying roles of infection, inflammation, immune dysfunction, and social factors
in this vulnerable group. Additionally, there has been little attempt to date to harmonise data
across different populations and geographies to better understand substantial differences in
reported prevalence of stunting, wasting, specific nutrient deficiencies, and comorbidities
between sub-Saharan Africa and Asia, where the greatest burden lies. An improved
understanding of the critical links between pneumonia and undernutrition is a first step.
Increased attention and resources directed at improving prevention as well as early
identification and treatment of undernourished children with pneumonia is crucial.

Pneumonia remains the leading infectious killer of children younger than 5 years and
without addressing undernutrition specifically, we risk a plateau in the efforts of the global
health community to reduce child mortality. In 2013, less than one in six children requiring
treatment for severe acute malnutrition were treated.> On this World Pneumonia Day, we call
on the global health community to recognise the role that undernutrition plays in the risk of
death from childhood pneumonia, and the need for funding and research prioritisation to
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address acute illness in undernourished children in order to continue the impressive
reduction in child mortality that has occurred in recent years.
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