
Volume 11 Number 2

March 2016

The significance of early-life prevention of COPD in sub-
Saharan Africa: findings from the FRESH AIR UGANDA survey

Recent advances in the management of pre-school wheeze

Childhood pneumonia – looking beyond mortality

An unusual case of an anterior mediastinal mass in a child with 
cystic lung disease



2  African Journal of Respiratory Medicine Vol 11 no 2 March 2016

The worst is yet to come: New virus even 
deadlier than Ebola, Zika may emerge, warn 
Swiss scientists
In 2014, the Ebola virus outbreak killed more than 
11 000 people in Africa. This year, the Zika virus is currently 
affecting millions of people and even unborn children in 
South America, prompting the declaration of a public health 
emergency by the World Health Organization (WHO).

In a study published last week in the journal Proceedings 
of the National Academy of Sciences, Swiss scientists 
warned that a deadlier virus may emerge, causing more 
illnesses and deaths.

According to a report on WND.com, the Swiss sci-
entists described the virus as something similar to the 
one which causes severe acute respiratory syndrome 
(SARS), which killed over 700 people during an outbreak 
in southern China from November 2002 to July 2003.

The virus, which is called ‘WIV1-CoV’, may come from 
zoonotic sources, meaning it may be transmitted from 
animals to human beings. It is likely to exhibit flu-like 
symptoms which will eventually escalate into pneumonia.

‘Focusing on the SARS-like viruses, the results indicate 
that the WIV1-coronavirus (CoV) cluster has the ability to 
directly infect and may undergo limited transmission in 
human populations,’ the researchers wrote in their study.

Lead researcher Dr. Vineet Menachery of Department 
of Epidemiology, University of North Carolina at Chapel 
Hill explained that the transmission of this new virus 
to humans is not yet a certainty, but if it happens, the 
scenario is discouraging.

‘This virus may never jump to humans, but if it does, 
WIV1-CoV has the potential to seed a new outbreak with 
significant consequences for both public health and the 
global economy,’ the lead scientist explained.

Menachery added that the capacity of the WIV1-CoV 
to jump from animals such as bats to human is ‘greater’ 
than originally thought.

‘While other adaptations may be required to produce 
an epidemic, several viral strains circulating in bat popu-
lations have already overcome the barrier of replication 
of human cells and suggest re-emergence as a distinct 
possibility,’ the researcher said.

Non-travel-associated Middle East 
Respiratory Syndrome in Kenya
Scientists studying the zoonotic disease caused by the 
Middle East respiratory syndrome coronavirus (MERS-CoV) 
have focused largely on camels, one confirmed animal 
reservoir of the pathogen. Researchers have also found 
evidence to suggest the virus may have originated in bats. 
But a recent finding — MERS antibodies in two people who 
handle non-camel livestock in northeast Africa — reinforces 
the idea that camels and bats may not be the only animal 
reservoirs of MERS-CoV, and suggests that the virus may 
be endemic to another region, beyond its namesake.

Researchers at the Kenya-based International Live-
stock Research Institute (ILRI) and at the University of 
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Bonn Medical Centre in Germany have found evidence 
of MERS-CoV antibodies in archived blood samples 
from two of 1122 Kenyan livestock handlers, collected 
between 2013 and 2014. Both people whose blood 
showed signs of past MERS-CoV infection — a 26-year-
old woman and 58-year-old man — were asymptomatic 
and kept livestock other than camels, the researchers 
report in May 2016’s issue of Emerging Infectious Dis-
eases (http://wwwnc.cdc.gov/eid/article/22/6/16-0064_
article?platform=hootsuite).

While there have been confirmed cases of MERS 
outside the Middle East, all of these to date have been 
linked to people who had travelled to the affected area. 
This study is the first to report non-travel-associated 
cases of MERS-CoV infection in Africa.

‘The absence of autochthonous human MERS-CoV 
infections in Africa has triggered hypotheses regarding 
differences in disease transmission between Africa and 
the Arabian Peninsula, and has raised doubts regarding 
the role of camels as a source of infection,’ the research-
ers wrote in their paper. ‘Our study provides evidence for 
unrecorded human MERS-CoV infections in Kenya and 
the proportion of seropositive specimens that we found 
is comparable to previously reported proportions of unre-
corded infections in the general population in Saudi Arabia.’

The finding provides additional clues for epidemiologists 
studying the origins and spread of MERS. ‘The presence 
of antibodies in two people in Kenya suggests that the 
disease may have been endemic in the area since time 
immemorial,’ said Kenneth Mbai, a lecturer in veterinary 
medicine at University of Nairobi, who was not involved 
in the research.

Thomas Manga, an assistant director of veterinary 
services in Kenya’s livestock development ministry, said 
additional evidence for this immunity hypothesis is needed. 
‘The presence of antibodies to the virus indicates that the 
people were infected with the virus sometime in the past 
and... is not necessarily associated with clinical disease,’ 
said Manga, who was not involved in the research.
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It is my pleasure and privilege to extend an invitation to all healthcare workers involved in lung 
health throughout Africa and the world to the 1st PATS International Conference. The confer-
ence is going to take place in Nairobi, Kenya from 9th April to 12th April 2016. 

The Pan African Thoracic Society was formed in 2003 to create a representative African 
respiratory society for the region to address the high burden of respiratory illness and to promote 
lung health in Africa through education, training, research, and advocacy. 

This is the first conference of the PATS since its inception. The conference will bring together a 
gathering of healthcare workers from across Africa, including physicians, paediatricians, general 
practitioners, thoracic surgeons, and other health workers involved in lung health in the continent.

The theme of the conference, ‘Breathing life into Africa’, will give participants an opportunity 
to focus attention on the most pressing issues for lung health. The congress will provide a 
platform for the presentation of up-to-date reviews, as well as dissemination and discussion 
of results of cutting-edge research findings that will have wide implications for the practice of 
evidence-based respiratory care.

In addition, the congress will provide an excellent opportunity for collaboration and brain-
storming on productive advocacy pathways for tackling the challenge of respiratory diseases in 
Africa. It will also provide an opportunity to strengthen the role of PATS in promoting respiratory 
healthcare in the continent.

The faculty will include global and African leaders in lung health, as well as key representa-
tives from leading international societies involved in lung health across the globe, including 
the European Respiratory Society (ERS), American Respiratory Society (ARS), South African 
Respiratory Society (SARS), International Union Against Tuberculosis and Lung Diseases 
(IUATLD), and International Forum of Respiratory Societies (IFRS). To ensure meaningful par-
ticipation and assured outcomes, representatives of these diverse bodies who are participating 
in the congress have been actively engaged in its planning and organisation.

Last but not least, the first PATS conference will provide an effective opportunity for meeting 
friends and colleagues who are engaged in respiratory heath in Africa and globally.

On behalf of the PATS 2016 conference Organising Committee, I would like to encourage 
and welcome you to take part, and benefit from attending this major respiratory conference.

More information can be found on the website www.pats.2016.com
Dr Joseph A. Aluoch, FRCP, EBS, Chairman, Organising Committee, Pan African Thoracic 
Society 2016 Conference
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Abstract 
Chronic obstructive pulmonary disease (COPD) is globally 
one of the major non-communicable diseases (NCDs). COPD 
is also among the NCDs that are increasing worldwide, with 
the poorest and most vulnerable communities most affected. 
For decades, tobacco smoke (including second-hand smoke or 
passive exposure) has traditionally been seen as the primary 
cause of COPD. In Africa and other low-income settings, bio-
mass exposure is probably the most important risk factor for 
COPD. In Western communities, where COPD is mainly due 
to tobacco smoking, the disease becomes clinically apparent 
particularly in the fourth and fifth decade of life because the 
pathological events that lead to COPD develop slowly over a 
long period of time. It is plausible that where biomass smoke 
exposure starts early in life, even prenatally, that COPD can 
develop much earlier. The prevalence of COPD in people 
younger than 40 years is not known because most surveys 
have included people 40 years or older. The FRESH AIR survey 
included people above the age of 30 years. Results show that 
the prevalence of COPD among adults aged 30–39 years was 
39% (38% in men and 40% in women). COPD surveys among 
young people in sub-Saharan Africa are urgently needed. 
Education programmes to raise awareness and knowledge 
of the risk of COPD in general, and early-life COPD in  par-
ticular, are needed.
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40 years.1 COPD is also among the NCDs that are increasing 
worldwide, with the poorest and most vulnerable communities 
most affected.2,3 In 2010, COPD was the fourth highest cause 
of death globally and it was expected to become the third by 
2030. In 2014, the World Health Organization (WHO) reported  
that COPD is now the third leading cause of mortality, and has 
surpassed the combined mortality of tuberculosis, HIV/AIDS 
and malaria in sub-Saharan Africa.4

For decades, tobacco smoke (including second-hand smoke 
or passive exposure) has traditionally been seen as the primary 
cause of COPD, affecting more than 200 million people world-
wide. These estimates, however, were based on data from studies 
conducted in industrialised countries.5 The major prevalence 
studies were particularly conducted among participants above 
the age of 40 years living in urban areas.6–8

It is now recognised that a substantial proportion of COPD cases 
(up to 20%) can not be explained by exposure to tobacco smoke, 
particularly in low- and middle-income countries (LMICs). 
During the last decade, other risk factors have been found to be 
associated with the development of COPD, such as indoor and 
outdoor pollution, environmental exposures, untreated asthma 
and tuberculosis, as well as dietary and genetic factors.9–12 In 
Western communities, where COPD is mainly due to tobacco 
smoking, the disease becomes clinically apparent especially in 
the fourth and fifth decade of life. This is because the pathologi-
cal processes that lead to COPD are slow and accumulate over 
time. In biomass smoke-related COPD, exposure starts much 
earlier in life, and often even in prenatally. This early exposure 
means that long durations of exposure can be attained in early 
life, hence COPD caused by biomass smoke exposure can occur 
early in life. In addition, growing attention is being given to the 
fact that early life disadvantages could predispose the young 
individuals to a higher risk of developing COPD in adult life as 
well.10–13 The FRESH AIR Uganda survey is one of the very few 
COPD surveys that has specifically included people younger than 
40 years. It is hoped that these findings will stimulate research 
into COPD among the young, allowing design of preventive 
interventions in early life.

FRESH AIR Uganda
In 2012, a prospective cross-sectional survey (FRESH AIR 
Uganda) was performed among a representative sample of 
588 participants above the age of 30 years on the prevalence 
of COPD and its risk factors in a rural district of Masindi in 
Uganda.14 Pre- and post-bronchodilator spirometry was per-
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Introduction
Chronic obstructive pulmonary disease (COPD) is globally one of 
the major non-communicable diseases (NCDs), and an important 
contributor to the global burden of disease in people older than 
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formed by well-trained local healthcare workers working at the 
different health centres of Masindi district. The survey used the 
lower limit of normal threshold, i.e. participants below the fifth 
percentile of the predicted FEV1/FVC ratio (forced expiratory 
volume in one second/forced vital capacity) as the defining 
criterion of COPD instead of the fixed ratio FEV1/FVC<0.7, to 
avoid under-diagnosis in young participants and over-diagnosis 
in elderly participants.15,16

Among adults above the age of 30 years, we found a prevalence 
of spirometry-based COPD of 16% (53% women). The prevalence 
was unexpectedly high among adults aged 30–39 years: 39% (38% 
men and 40% women). Among the participants with COPD, 
44% of the men and 8% of the women were current smokers; 
their mean age was 40 and 52 years respectively (in the group 
aged 30–39 years, 65% of men and 5% of women were current 
smokers).  In addition to tobacco smoking, almost 95% of the 
participants were exposed to smoke caused by biomass fuel use.14

Discussion 
The findings of this survey indicate that a high proportion of 
COPD patients are younger than the universally accepted 40 
years. Why would COPD develop in young people in Sub-
Saharan Africa? What should be done?

Indoor air pollution
While the development of COPD is multifactorial, indoor air 
pollution arising from biomass fuel use is probably the most 
important risk for COPD in LMICs.17 Around three billion 
people, most of them living in LMICs, rely on the use of open 
fires and simple burning of biomass fuels (wood, animal dung, 
crop residues, straw and charcoal) for cooking and heating. The 
smoke produces high levels of household air pollution with a 
range of health-damaging pollutants. These include significant 
amounts of particulate matter, of which the smallest particles 
(mean aerodynamic diameter of particles <2.5 µg, PM2.5), can 
penetrate deep into the lungs to the alveolar spaces.11,12 Household 
air pollution often affects the poorest households that are unable 
to afford clean, efficient cooking practices. In most countries of 
sub-Saharan Africa, women have the responsibility for domestic 
cooking, and most are exposed to biomass smoke each day, as 
well as the young children and the sick who spend more time 
indoors or around cooking fires.

Early life events and impact on lung growth
A second explanation for the high prevalence of COPD in sub-
Saharan countries may be related to early-life events. In normal 
lung development, airway branching is complete by the first 
trimester of pregnancy.18 Alveoli develop by a different process 
and are present at birth, increasing during childhood.13 Lung 
volume and airflow continue to increase as the thorax grows; 
lung growth ceases in young adulthood (by the end of adoles-
cence in women and by the mid-20s in men) and lung function 
remains constant for about 10 years (plateau phase); thereafter 
lung function slowly decreases.13–19 It is already known that 
early-life events leading to low birth weight, increase the risk 
of developing COPD.20

When a pregnant woman is cooking, the exposure to biomass 
smoke affects her baby: this is associated with low birthweight, 
and reduced lung function of the infant soon after birth.21 There-
after, young children are exposed to these high levels in the first 
years of their lives, as they remain close by their mother during 
cooking (infants often carried on the back of their mother), caus-
ing poor lung growth and reduced development of the lungs 
during childhood.11,12 Biomass smoke also induces respiratory 
infections among young children, strongly associated with a 
decline in lung function in later life.22 Exposure to household 
air pollution accounts for more than half of deaths to childhood 
pneumonia in children under five years of age.12 The reduced 
lung function due to biomass smoke exposure among children 
continues during life, and could result in a lower plateau at 
young adulthood, having a lasting effect into adulthood, and 
thus substantially increasing COPD risk.19

Facing the variety of COPD risk factors in sub-Saharan Africa
A person living in a rural area of sub-Saharan Africa has lifelong 
exposure to a variety of risk factors for the development of COPD 
during all stages of life: perinatal factors (maternal exposure to 
biomass smoke, low-birth weight, and pre-term birth), childhood 
exposure (respiratory tract infections, exposure to indoor biomass 
smoke, childhood asthma, second-hand smoking, occupational 
exposures, poor nutrition, and kerosene lamps), and adult 
exposure (occupational exposures, agricultural smoke, indoor 
biomass smoke, cigarette smoking, second-hand smoking, kero-
sene lamps, and outdoor air pollution). Outdoor air pollution is 
a growing problem, especially in cities.23,24 Tobacco smoke also 
exacerbates the detrimental effect of biomass smoke.17,25 There 
is an inverse relationship between socioeconomic status and 
male smoking prevalence.26 Socioeconomic indicators such as 
poverty are also associated with poor access to healthcare, poor 
nutrition, low birth weight, exposure to indoor and outdoor air 
pollution, poor living conditions and water supply/sanitation, 
causing ill health effects, and therefore increasing the risk of 
developing COPD.26–29 The influence of socioeconomic factors 
is complex: more research is needed to identify these partly 
modifiable, and at the same time independent, risk factors.27,28,30

Educational programmes
Most people (communities, healthcare professionals, and 
policy-makers) are unaware of the damage caused by biomass 
smoke. Lung health education programmes offer the potential 
to teach people about the problem of biomass smoke exposure 
and allow those at greatest risk, including pregnant women and 
young children, to change their cooking traditions and apply 
behavioral changes to the exposure of household air pollution.  
A cascading and sustainable ‘train-the-trainers’ module, such 
as is being run by the FRESH AIR Global Bridges project in the 
Masindi area of Uganda, offers an example of how this educa-
tion may be carried out.  Educational materials developed by 
local health workers have now been approved by the Ministry 
of Health in Uganda.1,2

Conclusion
A silent growing epidemic of COPD, starting at younger ages, 

African Journal of Respiratory Medicine 5Vol 11 No 2 March 2016



Review Article

11.	 Gordon SB, Bruce NG, Grigg J, et al. Respiratory risks from 
household air pollution in low and middle income countries. 
Lancet Respir Med 2014; 2(10): 823–60.

12.	Kurmi OP, Lam KB, Ayres JG. Indoor air pollution and the lung 
in low- and medium-income countries. Eur Respir J 2012; 40(1): 
239–54.

13.	Rennard SI, Drummond MB. Early chronic obstructive pulmo-
nary disease: definition, assessment, and prevention. Lancet 2015; 
385(9979): 1778–88.

14.	van Gemert F, Kirenga B, Chavannes N, et al. Prevalence of 
chronic obstructive pulmonary disease and associated risk factors 
in Uganda (FRESH AIR Uganda): a prospective cross-sectional 
observational study. Lancet Glob Health 2015; 3(1): e44–51.

15.	Quanjer PH, Stanojevic S, Cole TJ, et al. Multi-ethnic reference 
values for spirometry for the 3–95 year age range: the global 
lung function 2012 equations. Eur Respir J 2012; 40: 1324–43.

16.	Stanojevic S, Wade A, Stocks J. Reference values for lung func-
tion: past, present and future. Eur Respir J 2010; 36(1): 12–19.

17.	Salvi S, Barnes PJ. Is exposure to biomass smoke the biggest risk 
factor for COPD globally? Chest 2010; 138(1): 3–6.

18.	Svanes C, Sunyer J, Plana E, et al. Early life origins of chronic 
obstructive pulmonary disease. Thorax 2010; 65(1): 14–20.

19.	Postma DS, Bush A, van den Berge M. Risk factors and early 
origins of chronic obstructive pulmonary disease. Lancet 2015; 
385(9971): 899–909.

20.	Barker DJ, Godfrey KM, Fall C, et al. Relation of birth weight and 
childhood respiratory infection to adult lung function and death 
from chronic obstructive airways disease. BMJ 1991; 303(6804): 
671–5.

21.	Pope DP, Mishra V, Thompson L, et al. Risk of low birth weight 
and stillbirth associated with indoor air pollution from solid 
fuel use in developing countries. Epidemiol Rev 2010; 32: 70–81.

22.	Smith KR, McCracken JP, Weber MW, et al. Effect of reduction in 
household air pollution on childhood pneumonia in Guatemala 
(RESPIRE): a randomised controlled trial. Lancet 2011; 378(9804): 
1717–26.

23.	Beelen R, Raaschou-Nielsen O, Stafoggia M, et al. Effects of 
long-term exposure to air pollution on natural-cause mortal-
ity: an analysis of 22 European cohorts within the multicentre 
ESCAPE project. Lancet 2014; 383(9919): 785–95.

24.	Kirenga BJ, Meng Q, van Gemert F, et al. The state of ambient 
air quality in two Ugandan cities: a pilot cross-sectional spatial 
assessment. Int J Environ Res Public Health 2015; 12(7): 8075–91.

25.	Assad NA, Balmes J, Mehta S, et al. Chronic obstructive pulmo-
nary disease secondary to household air pollution. Semin Respir 
Crit Care Med 2015; 36(3): 408–21.

26.	WHO bulletin. Tobacco and poverty: a vicious circle. World 
Health Organization 2004.

27.	Prescott E, Vestbo J. Socioeconomic status and chronic obstruc-
tive pulmonary disease. Thorax 1999; 54(8): 737–41.

28.	Fullerton DG, Suseno A, Semple S, et al. Wood smoke exposure, 
poverty and impaired lung function in Malawian adults. Int J 
Tuberc Lung Dis 2011; 15(3): 391–8.

29.	 Global Initiative for Chronic Obstructive Lung Disease (GOLD). 
Global Strategy for the Diagnosis, Management and Prevention of COPD, 
December 2011; updated 2015. http://www.goldcopd.org/

30. Hegewald MJ, Crapo RO. Socioeconomic status and lung func-
tion. Chest 2007; 132(5): 1608–14.

6 African Journal of Respiratory Medicine

seems to be developing in sub-Saharan Africa. This applies 
particularly to communities living in rural areas, an often ne-
glected group of people. Although tobacco smoking remains an 
important cause of COPD, almost all are exposed to biomass 
smoke and this interacts with other risk factors such as early-life 
respiratory infections, tuberculosis, low birth weight, poverty, 
and malnutrition. Although prevention of COPD can be achieved 
to some extent by smoking cessation, reduction of the exposure 
to the other risk factors should be a major public health goal 
for LMICs, and should start early in life. Public awareness and 
control of the household environment are important steps in 
preventing respiratory diseases. While research on the effects 
of biomass smoke is increasing, additional research is needed 
into the benefits of prevention and reductions of exposures at a 
community level. Researchers, policy-makers and government, 
stakeholders, health professionals, and communities will have 
to work together to control the growing burden of COPD, and 
start prevention and intervention programmes.

References
1.	 Beaglehole R, Bonita R, Horton R, et al. Priority actions for the 

non-communicable disease crisis. Lancet 2011; 377(9775): 1438–47.
2.	 Mehrotra A, Oluwole AM, Gordon SB. The burden of COPD in 

Africa: a literature review and prospective survey of the avail-
ability of spirometry for COPD diagnosis in Africa. Trop Med 
Int Health 2009; 14(8): 840–8.

3.	 Buist AS, Vollmer WM, McBurnie MA. Worldwide burden of 
COPD in high- and low-income countries. Part I. The burden 
of obstructive lung disease (BOLD) initiative. Int J Tuberc Lung 
Dis 2008; 12(7): 703–8.

4.	 WHO fact sheet. The top 10 causes of death, http://who.int/
mediacentre/factsheets/fs310/en/ 2014.

5.	 Mannino DM. COPD in Africa: the coming storm. Int J Tuberc 
Lung Dis 2013; 17(5): 572.

6.	 Menezes AMB, Perez-Padilla R, Hallal PC, et al. Worldwide 
burden of COPD in high- and low-income countries. Part II. 
Burden of chronic obstructive lung disease in Latin America: 
the PLATINO study. Int J Tuberc Lung Dis 2008; 12(7): 709–12.

7.	 Buist AS, McBurnie MA, Vollmer WM, et al. International varia-
tion in the prevalence of COPD (the BOLD Study): a population-
based prevalence study. Lancet 2007; 370(9589): 741–50.

8.	 Adeloye D, Basquill C, Papana A, et al. An estimate of the 
prevalence of COPD in Africa: a systematic analysis. COPD 
2015; 12(1): 71–81.

9.	 Eisner MD, Anthonisen N, Coultas D, et al. An official American 
Thoracic Society public policy statement: Novel risk factors and 
the global burden of chronic obstructive pulmonary disease. Am 
J Respir Crit Care Med 2010; 182(5): 693–718.

10.	Forum of International Respiratory Societies. Respiratory Dis-
eases in the World: reality of Today - Opportunities for Tomorrow, 
European Respiratory Society, 2013.  Available at: www.ersnet.
org/images/firs-world-report.pdf. 

Vol 11 No 2 March 2016



Review Article

Recent advances in the management 
of pre-school wheeze

A Bush

Andrew Bush MB BS (Hons) MA MD FRCP FRCPCH 
FERS, Professor of  Paediatrics and Head of  Section 

(Paediatrics), Imperial College, Professor of  Paediatric 
Respirology, National Heart and Lung Institute, and 

Consultant Paediatric Chest Physician, Royal Brompton 
Harefield NHS Foundation Trust. AB was supported by 

the NIHR Respiratory Disease Biomedical Research Unit 
at the Royal Brompton and Harefield NHS Foundation 

Trust and Imperial College London.
Correspondence to: Andrew Bush, Department of  
Paediatric Respiratory Medicine, Royal Brompton 
Hospital, Sydney Street, London SW3 6NP, UK. 

Tel: +44 (0) 207-351-8232. Fax: +44 (0) 207-351-8763. 
Email: a.bush@imperial.ac.uk

tory and perform a detailed physical examination. This should 
determine whether the sound heard is really wheezing (I am 
always sceptical until a reliable paediatrician has actually heard 
a wheeze), whether they get breathless, and if in fact what was 
complained of is an isolated dry cough, which in a community 
context in a well child is unlikely to betoken significant disease.2 
The pattern of symptoms should be determined because this 
will determine treatment (below). Red flags that more detailed 
assessments are needed are given in Table 1.

Coughs and wheezes can be divided into five categories (Table 
2).3 In my practice, ‘Nursery School syndrome’ is commonest. 
This afflicts children placed early into a child care facility, often 
first-time parents; the child gets a succession of viral colds (ten/
year, with two weeks of symptoms with each cold being well 
within the normal range) with very few healthy days in between 
each cold. Of course, symptoms do not respond to inhalers or 
antibiotics; reassurance is what is needed. The most important 
lesson is that, before abnormality can be diagnosed, the pae-
diatrician must be fully familiar with the limits of normality.4

Planning treatment: how? 
If on the basis of history and examination it is decided to treat the 
child for an asthma syndrome, the first step is to determine if the 
child only has symptoms at the time of viral colds (episodic viral 
wheeze, EVW) or in addition has symptoms between viral colds 
triggered by, for example, excited behaviour, allergen exposure 
(multiple trigger wheeze, MTW).5 These clinical phenotypes may 
change over time, and detailed re-assessment at regular intervals 
is essential. This distinction is not merely of academic interest; 
preschool children with MTW, but not EVW have eosinophilic 
airway inflammation,6 and this has implications for treatment: 
the use of inhaled corticosteroids (ICS) is only likely to be suc-
cessful in eosinophilic airway disease, a point which is discussed 
further below. The many brilliant epidemiological studies that 
classify wheeze phenotypes can only be applied retrospectively, 
and currently are not useful in planning treatment.1,7,8

In theory, treatment of the pre-school child with wheeze could 
aim to prevent the transition to established asthma, or treat 
symptoms. We have no medications that can prevent progression 
to asthma; three excellent studies have shown that ICS given 
early as preventive therapy do not work,9–11 and the pathological 
correlate of this is the complete absence of inflammation in very 
early wheeze.12 Hence symptomatic treatment is appropriate, 
including intermittent therapy for intermittent symptoms.

Treatment options: what?
Before escalating pharmacotherapy, it is important to 

ensure the environment is optimal, especially that tobacco 
smoke exposure is eliminated, and any inhaled medications 
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Abstract 
Pre-school wheeze is very common and often difficult to 
treat. Most children do not require any investigations, only 
a detailed history and physical examination to ensure an 
alternative diagnosis is not being missed; the differential 
diagnosis, and hence investigation protocols for the child 
in whom a major illness is suspected, shows geographical 
variation. The pattern of symptoms should be divided into 
episodic viral and multiple trigger to guide treatment, and 
the pattern of symptoms re-assessed regularly. Attention to 
the proper use of spacers, and adverse environmental expo-
sures such as tobacco smoke exposure, is essential. There are 
no disease-modifying therapies, so therapy is symptomatic. 
This paper reviews recent advances in treatment, specifically 
new data on the place of leukotriene receptor antagonists, 
prednisolone for acute attacks of wheeze and antibiotics, and 
proposes treatment protocols for the two types of wheeze.

Introduction
In some parts of the world, more than 30% of infants are re-
ported to wheeze before age three years.1 and many are very 
difficult therapeutic problems. This paper proposes a framework 
for management of these infants, based on modern insights 
into pathophysiology. It should be stressed it is written from 
a European perspective; the reader should evaluate critically 
the extent to which it applies to Africa, especially in a low- and 
middle-income setting.

Initial approach: am I missing a diagnosis?
Especially in the very young, specific diagnoses should be 
considered; there will be marked geographical variation in the 
differential, for example airway compression by tuberculous 
lymph nodes is common in parts of Africa, but very rare in the 
United Kingdom. The first step is as always to take a good his-
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are properly administered. It is also important to consider 
whether treatment is needed at all; if the child merely has noisy 
breathing but remains well otherwise, then doing nothing 
is almost certainly appropriate. The simplest therapies are 
intermittent bronchodilators – either anticholinergics or short-
acting β-2 agonists – via a mask and spacer. There is no way of 
predicting responses in an individual child, and a therapeutic 

trial is indicated. The next series of options are 
oral leukotriene receptor antagonists, ICS, and, 
controversially, antibiotics. Each will be considered 
in turn.
Leukotriene receptor antagonists 
Respiratory viral infections have long been known to 
be associated with an elevation in cysteinyl leukotri-
enes,13 and intermittent and continuous montelukast 
has been suggested as a treatment strategy. However, 
recent trials14–17 have not been encouraging (Table 3). 
In summary, the two largest recent trials, recruiting 
over 3000 children, have failed to show benefit for 
montelukast. Hence although anecdotally a few 
individuals may respond to montelukast, most will 
not. There is no way we can determine which rare 
individuals will respond, except by a therapeutic 
trial. It should be noted that the behavioural side-
effects of montelukast are not trivial. In summary, 
for the vast majority of pre-school wheezers, therapy 
with montelukast has no place.

ICS
Relevant studies using ICS are summarised in Table 
4.15,18–20 The very high dose intermittent ICS regime 
showed benefit, but at a cost of growth suppression;10 
and considering how many viral colds a child may 
have, this high dose cannot be recommended. We 
know that continuous inhaled or nebulised steroids 
are ineffective in preventing EVW. If the attacks are 
really so severe that it is felt that something must 
be done then a trial of ICS for a defined and well-
monitored period (Dutch regime) may be indicated,21 
but they should be discontinued if there is no benefit 
(the likely scenario). There is limited evidence for 
acute benefit of ICS, and the risks are not small if 
high doses are used; I would not use doses above 
200 µg beclomethasone equivalent as acute intermit-
tent therapy. Atopy is not helpful in predicting ICS 
response in preschool wheeze.

The A-word: what is the role of antibiotics? 
The role of bacteria in exacerbations of airway 
disease has increasingly come to prominence. In 
a study of adults with viral colds, co-amoxyclav 
significantly shortened the duration of symptoms, 
but only in those with a positive upper airway 
bacterial culture.22 In a recent study, bacteria and 
viruses were equally likely to be cultured from the 
upper airway.23 However, the mere presence of bac-
teria does not mean they are of pathophysiological 
significance; it might merely be that viral infection 
causes a transient local immune paresis leading to 

secondary bacterial colonization. A recent highly controversial 
study from Denmark24 randomised 72 children aged 1–3 years 
with 158 asthma-like episodes lasting at least three days to 
azithromycin or placebo for 3 days. Symptoms were shortened, 
especially if azithromycin was started early (less than six days 
after the onset of symptoms). For the majority of children, no 

Table 1: Red flags on history and physical examination, which should 
prompt consideration of  more detailed investigations

Red flags on the history

Prominent upper airway symptoms 

Symptoms from first day of life

Sudden-onset symptoms, which 
always suggests a foreign body

Chronic moist cough/sputum >8 
weeks duration every day

Worse after meals, irritable feeder, 
arches back, vomits, suggests 
gastro-oesophageal reflux

Systemic illness or immunodefi-
ciency

Continuous, unremitting symptoms

Red flags on the physical ex-
amination

Clubbing, weight loss, failure to 
thrive

Upper airway disease – tonsillar 
hypertrophy, rhinitis, nasal polyps 
which last mandates consideration 
of cystic fibrosis

Unusually severe chest deformity

Fixed monophonic wheeze, stri-
dor, asymmetrical signs

Signs of cardiac or systemic 
disease

Table 2: A pre-school child with cough or wheeze will fall into one of  
these five categories

Diagnostic category

Normal child (the hardest 
diagnosis!)

Serious illness

An ‘asthma syndrome’

Minor mimics or exacerbators of 
symptoms

Over-anxious parents

Examples

Recurrent viral colds 
Pertussis

Will show regional variation; likely 
includes TB and bronchiectasis in 
Africa

Episodic viral wheeze
Multiple trigger wheeze

Allergic or infective rhinitis
Gastro-oesophageal reflux

Often first-time parents who do not 
appreciate the range of normality
Find out if they have some 
concealed fear, e.g. a friend’s child 
died of TB having had a non-
specific presentation
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bacterial cultures results were reported. It is of 
course unclear whether the effects of azithro-
mycin were mediated by antibacterial or any 
of the many different immunological effects of 
the medication.25 This could have been resolved 
if there had been a third limb to the trial, using 
(for example) co-amoxyclav.

What then is the role of azithromycin in pre-
school wheeze? Clearly if every child with a cold 
is prescribed azithromycin, azithromycin resis-
tance in the community will rise dramatically 
and azithromycin will cease to be useful. There 
can be no justification for the routine prescrip-
tion of antibiotics to children with viral colds, 
irrespective of whether a positive bacterial upper 
airway culture is found. Azithromycin can only 
be justified as a trial in pre-school children with 
wheeze so severe that they require at least intra-
venous treatment and oxygen, and should only 
be continued if it prevents hospital admission.

Prednisolone in pre-school wheeze 
Two recent studies26,27 involving nearly 1000 
children have clarified the role of prednisolone 
in pre-school children. It is clear that if the 
child is well enough to be looked after in the 
community, then prednisolone does not need 
to be prescribed. Furthermore, most children 
admitted to hospital will not need prednisolone. 
Oral steroids are only needed in really severe 
pre-school wheeze, for example if the child is 
oxygen dependent and intravenous treatment 

is being contemplated.

Treatment protocols: EVW and MTW
EVW
A proposed treatment flow chart is given in Figure 1. The 
evidence base is scanty and the diagram reflects personal 
practice. In all cases, if a treatment approach is not working, 
it should be discontinued without hesitation. 

MTW
Preventive treatment is recommended in the following situ-
ations: if the child has symptoms which respond to short-
acting β-2 agonists at least three days a week in between viral 
colds; if attacks of viral wheeze are very severe (although 
this is not likely to be a good strategy, and should certainly 
be discontinued if there is no evidence of benefit); and if 
symptom under-reporting by the parents is suspected. A 
three-stage flow chart is given in Figure 2. It is essential to 
have a trial of stopping an apparently successful treatment, 
because many children improve spontaneously, and without 
this step, unnecessary treatment will be prolonged

Summary and conclusions
The vast majority of pre-school children who wheeze do 
not need any investigations, but only a careful history and 
physical examination to ensure there are no features 
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Figure 2: Proposed treatment algorhythm for multiple 
trigger wheeze.

Abbreviations: BDP=beclomethasone; LTRA=leukotriene 
receptor antagonist

Step 1: commence treatment 
with 200 mcg bd BDP equivalent 
for 6 weeks via appropriate spacer

Child symptomatically improved

Step 2: stop treatment, reassess
child regularly

Symptoms recur on stopping treatment?

Step 3: restart BDP, titrate to lowest
dose needed to control symptoms

Consider alternative
diagnoses

Consider alternative 
therapies, e.g. LTRA

NO
YES

No further
actionsNO

YES
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Figure 1: Proposed treatment algorhythm for episodic viral wheeze.
Abbreviations: ICS=inhaled corticosteroids; LTRA=leukotriene receptor antagonist

Are symptoms bad enough to merit pharmacotherapy?

Either or both of (via mask and spacer):
Intermittent short-acting β-agonist 
Intermittent anti-cholinergic

Trial intermittent then continuous LTRA

Trial intermittent ICS
Consider focussed trial of continuous ICS

Combine ICS and LTRA if any evidence of previous benefit

Really severe attacks of wheeze 
needing intravenous therapy

Consider azithromycin trial at start of viral colds

Reassure

Palliate as far as possible

NO
YES

STILL SYMPTOMATIC

STILL SYMPTOMATIC

STILL SYMPTOMATIC

STILL SYMPTOMATIC

YES

NO
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suspicious of an alternative 
diagnosis. The key is to 
be sure that the noises the 
family describe are really 
wheeze, and keep an open 
mind until a physician has 
actually heard the noises. 
For the purposes of treat-
ment, classify pre-school 
wheeze as ‘episodic (viral)’ 
and ‘multi-trigger’, but 
keep re-assessing the child, 
because these phenotypes 
may change over time, 
and hence treatment may 
need to change. Since there 
are no disease-modifying 
therapies, treatment is 
symptomatic, and episodic 
symptoms can be treated 
episodically, assuming 
they are severe enough 
to merit treatment. If pre-
ventive therapy is being 
trialled, a three-step proto-
col is mandatory to avoid 
over-treating the child. 
There is no justification 
for the routine use of oral 
antibiotics with viral colds, 
despite recent data. Finally, 
oral corticosteroids have 
been over-prescribed in 
the past for acute attacks 
of pre-school wheeze and 
should be reserved for very 
severe attacks.
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chronic underlying disease, prematurity or low-birth weight, 
low socio-economic status, crowded living conditions, or mal-
nutrition.6,7 HIV-exposed but uninfected children, who are born 
to an HIV-infected mother, are emerging as another important 
vulnerable group who have a higher risk of pneumonia than 
HIV-unexposed infants.8

Secondly, lack of good access to care and unavailability of 
effective management strategies is a further factor making 
African children more at risk of developing severe disease and 
of mortality. Use of case management guidelines, with effective 
use of antibiotics has been shown to substantially reduce pneu-
monia and all-cause under-five mortality.9 Community-based 
interventions, including use of case management guidelines by 
community workers has also been found to effective for reducing 
pneumonia mortality.10 Use of oxygen for hypoxic disease is an 
effective intervention and is life saving.11 However, almost 50% 
of African children with pneumonia are not taken to a health 
facility. Furthermore, the availability and affordability of some 
essential drugs including oxygen in many African countries is 
sub-optimal.12

Thirdly, there is limited coverage and affordability of ef-
fective preventive interventions for childhood pneumonia in 
Africa. Vaccination is one of the most effective strategies for 
reducing childhood pneumonia, but coverage for childhood 
immunisations, especially the newer conjugate vaccines, is also 
suboptimal in several African countries. New conjugate vaccines 
against Streptococcus pneumoniae (PCV) and Haemophilus 
influenzae type b (Hib) have substantially reduced the burden 
of childhood pneumonia in vaccinated children.13 Data from six 
studies of the effectiveness of Hib conjugate vaccine in low- and 
middle-income countries (LMICs) indicates a reduction of 18% 
in radiological pneumonia, of 6% in severe pneumonia, and of 
7% in pneumonia-associated mortality.13 While PCV reduces 
severe invasive pneumococcal disease and bacteraemia, preven-
tion of non-bacteraemic pneumococcal pneumonia is almost 
20-fold greater compared with that of bacteraemic pneumonia.14 
Furthermore, the overall burden of disease prevented in HIV-
infected children is much greater because of their susceptibility 
to disease. PCV has also led to a decline in hospitalisation and 
death for adult pneumonia due to indirect protection through 
reduction in circulating pneumonia causing pneumococci sero-
types.15 However, a South African study found that even with 
high coverage for the 13-valent PCV, the incidence of pneumonia 
remained high, especially in the first six months of life.8 PCV 
may also have considerable impact on reducing mortality, as 
demonstrated by a randomised controlled trial of 9-valent PCV 
in the Gambia, in which PCV9 reduced childhood mortality by 
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Introduction
Pneumonia remains a major cause of morbidity and mortality in 
children globally despite a substantial decline in the incidence in 
the last decade.1–3 Advances in immunisation, improvements in 
socio-economic status, and effective HIV preventative and treat-
ment strategies have reduced the burden of childhood pneumonia 
and severe disease.4 However, recent estimates are that globally 
pneumonia still causes approximately 15% (or just under 1 million 
deaths) of an estimated 6.3 million deaths annually in children 
under five years of age.1 This burden is disproportionately high 
in Africa, where almost 50% of deaths in children under 5 years 
occur, despite African children comprising only 25% of live births 
globally.1 Of concern, this proportion is estimated to increase by 
2030, when African children are projected to account for 50% 
of global under-five mortality.1 Pneumonia is the main cause of 
death in African children outside the neonatal period, accounting 
for approximately 18% of deaths in children under five years. 
Among African countries, Nigeria and the Democratic Republic 
of Congo (DRC) have an especially high burden of childhood 
pneumonia. Pneumonia incidence and severity is highest in the 
first year of life, especially in the first six months.3

Why is the burden and severity of 
childhood pneumonia so high in African 
children and what are the possible 
interventions to address this?
Five factors will be considered in the following discussion. Firstly, 
risk factors that may make a child vulnerable to pneumonia or 
to severe disease may be especially prevalent in some African 
countries. Paediatric HIV is largely confined to sub-Saharan 
Africa, where 90% of HIV-infected children reside; HIV infection 
is an important risk factor for pneumonia, severe disease, and 
mortality, with HIV-infected children having a six-fold higher 
risk of developing severe pneumonia compared with uninfected 
children and a six-fold higher risk of death.5 Other risk factors 
for pneumonia and for severe disease that are prevalent in Afri-
can populations include smoke exposure, lack of breastfeeding, 
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15%.16 Early use of antiretroviral therapy and cotrimoxazole 
prophylaxis in HIV-infected infants is also effective for reducing 
pneumonia incidence and severity in children,17 but coverage for 
these is still sub-optimal in some areas of sub-Saharan Africa. 

Fourthly, African children may have high exposure to infectious 
diseases compared with children in high-income countries, as 
well as higher exposure to particular pathogens. For example 
Mycobacterium tuberculosis (TB) has now been well described 
to occur commonly in children with acute pneumonia living in 
high TB prevalence areas, with up to 8% of children presenting 
with pneumonia found to have culture-confirmed TB.18 Children 
living in households in which a member is HIV-infected may be 
especially exposed to infectious risks and so are more vulnerable 
to developing pneumonia from a variety of pathogens.

Lastly, the large burden of childhood pneumonia in African 
children may reflect a young population in which children 
constitute 25–60% of the total population. However, the burden 
of pneumonia in African children is disproportionate to the 
childhood population, with a much higher incidence in African 
children compared with those in high-income countries.

Discussion
Importantly, the impact of childhood pneumonia extends beyond 
acute disease in childhood. This is especially relevant as health 
systems are challenged to address the Sustainable Development 
Goals for 2030. Chronic sequelae from early childhood pneu-
monia such as bronchiectasis are increasingly recognised; one 
review reported chronic sequelae following severe pneumonia 
to occur in approximately 15% of children.19 In addition, early 
childhood pneumonia has increasingly been associated with the 
development of chronic non-communicable respiratory diseases 
into childhood and adulthood, such as asthma or chronic obstruc-
tive airway disease (COPD).20–22 Early respiratory syncytial virus 
(RSV) or rhinovirus-associated lower respiratory tract infection 
has been associated with the development of asthma in childhood 
in high-income populations.23,24 Accumulating evidence from 
several cohort studies has shown that lung health is established 
early in life and that lung function follows a set trajectory into 
adulthood, implying that the roots of adult lung disease such as 
COPD lie in early exposures including childhood pneumonia.25

Effective strategies to prevent and manage pneumonia in Afri-
can children must be urgently strengthened given the substantial 
burden of disease, impact on mortality and the accumulating 
evidence of the association with development of chronic lung 
disease and respiratory non-communicable diseases (NCDs). 
The strengthening and implementation of available effective 
interventions, such as available immunisations and use of case 
management have the potential to substantially reduce pneu-
monia burden and under-five mortality.13 Further strategies to 
reduce risk factors, such as optimising nutrition, promoting 
breastfeeding, preventing HIV transmission through mother-
to-child prevention programmes, and reducing exposure to 
biomass or cigarette smoke must be strengthened. 

In addition, new strategies are needed to address the residual 
burden of pneumonia once available vaccines have been well 
implemented and to develop effective interventions for patho-
gens for which there are limited strategies. In children well 

vaccinated with available vaccines including PCV13, viruses 
can be expected to form an increasing proportion of pneumonia 
caseload.26 Among these, RSV is clearly the most prominent 
pathogen for which there are very limited, affordable interven-
tions available to prevent or treat disease. In 2005, RSV was 
estimated to cause approximately 34 million episodes of acute 
lower respiratory tract infection (ALRI) in children under five 
years or 22% of all ALRI; 10% of episodes resulted in severe illness 
and hospitalisation and 99% of deaths occurred in LMICs.27 Fur-
thermore, studies in African children preceding the availability 
of PCVs28–30 and several recent case control studies in children 
well vaccinated with PCV13, mostly from high-income countries, 
have reported RSV to be a predominant pathogen in children 
hospitalised with pneumonia.31,32 Most episodes of severe RSV 
pneumonia occur in the first few months of life. Therefore the 
development of several new RSV vaccine candidates is a very 
promising development. Recently, a novel strategy to immunise 
pregnant women in the third trimester of pregnancy, enabling 
transplacental transfer of antibody and potential protection 
against RSV disease in their infants in the first few months if 
life has been proposed with the first multicenter trial of RSV 
vaccination of pregnant women currently underway. This will 
most likely need to be coupled with additional vaccination of 
infants to provide extended protection until children are two 
years of age. The challenge for African countries will be to en-
sure the availability and affordability of new strategies such as 
maternal immunisation against RSV, if they are to be effective. 
Implementation and access to effective vaccines to prevent 
childhood pneumonia have been much slower in Africa than in 
high-income countries, but the potential to reduce disease bur-
den is much higher in Africa. For the future, timely access and 
implementation of such strategies for all children and mothers 
who need this treatment must be ensured.
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no lymphadenopathy and his skin had a disseminated healing 
rash with punched out lesions. The chest examination revealed 
a central trachea with dullness and decreased air entry on the 
right compared with the left. There was no hepatomegaly 
or splenomegaly. Investigations showed a raised white cell 
count with a microcytic anaemia and a normal erythrocyte 
sedimentation rate (ESR). Beta-human chorionic gonadotropin, 
alfa-feto protein, uric acid, and lactate dehydrogenase were 
normal (see Table 1).

Investigations
Punch biopsies 
of skin from the 
left groin and 
upper back were 
submitted for 
histology. Micro-
scopic sections 
showed f rag-
ments of intact 
skin with spongi-
otic, hyperkera-
totic epidermis 
demonstrating 
an infiltrate of 
Langerhans cells 
within the super-
ficial dermis (Fig-
ure 5). These cells 
had lobulated, 
folded vesicular 
nuclei and abun-
dant eosinophilic 
cytoplasm. Oc-
casional eosino-
phils were also 
seen (Figure 6). 
The Langerhans 
cells were positive 
with the immu-
nohistochemical 
markers, S100 and 
CD1a. The overly-
ing epidermis was 
spongiotic and 
the stratum corne-
um demonstrated 
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Introduction
A seven-month-old, HIV-unexposed male, of a mixed race eth-
nicity, presented to a district hospital with a six-day history of 
progressive shortness of breath and increased work of breathing, 
associated with a two-day history of fever, vomiting, and pyrexia. 
He was also noted to have a diffuse vesicular rash thought to 
be varicella zoster. There was no history of night sweats; how-
ever, a poor appetite and weight loss was noted by the mother. 
The birth history was uneventful and all immunisations were 
up to date. He was exclusively breastfed for six months with 
solids introduced at seven months. Development was age ap-
propriate and he was thriving prior to presentation. The chest 
radiograph showed a pneumothorax on the left (see Figure 1) 
and an intercostal drain was inserted. 

He was transferred to a secondary level hospital where a 
differential diagnosis of varicella pneumonia or pneumonia 
secondary to Stahphylococcus aureus with pneumatoceles 
was made. Examination revealed a hyperpigmented papular 
vesicular rash with a symmetrical distribution mainly in the 
trunk, groin, neck, scalp, and both the hands and feet (Figure 
2). The chest radiograph showed multiple cystic lesions with a 
possible mediastinal mass that filled the right hemithorax on 
the frontal projection. The computed tomography (CT) scan 
showed a heterogeneous enhancing large anterior mediastinal 
mass. No calcifications or cysts were noted (Figure 3). The mass 
extended from the thoracic inlet and was abutting the right 
hemidiaphgram. No compression of the vessels or airways 
was noted. There was also no mediastinal lymphadenopathy. 
Scattered throughout the lungs were multiple small and large 
walled cysts (Figure 4). The largest cysts were present in the 
lingula and caused mediastinal shift to the right. The child 
completed seven days of intravenous cloxacillin and acyclovir 
and was transferred to a tertiary centre for further diagnostic 
workup and management.

On arrival at the tertiary centre, he was found to be severely 
underweight. He was moderately distressed with respiratory 
rate of 55, ala flaring and subcostal recessions with an oxygen 
saturation of 95% on one litre of nasal prong oxygen. He had 

Figure 1: The initial chest X-Ray which 
demonstrates a pneumothorax on the 
left, with a diffuse opacity on the right 
side of  the lung field

Figure 2: The diffuse rash that was 
initially treated as varicella zoster
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hyperkeratosis, 
but ulceration 
was not seen.

A bone marrow 
trephine biopsy was 
very cellular and 
demonstrated mor-
phological and im-
munohistochemical 
features suggestive 
of involvement by 
Langerhans cells/
Langerhans cell 
histiocytosis. The 
patient was com-
menced on che-
motherapy which 
included predni-
sone and weekly 
vinblastine to which 
he showed a good 
initial response with 
regression of some 
of the skin lesions 
(Figure 7). His clinical 
course, however, was 
complicated by re-
current pneumotho-
rax on the left which 
required repeated 
intercostal drainage.

Langerhans cell histiocytosis (LCH)
The presence of an anterior mediastinal mass with cystic 
lung disease, as in this child, is a rare presentation, however 
highly suggestive of Langerhans cell histiocytosis (LCH). 
LCH is a rare disease that results in monoclonal proliferation 
of the dendritic cell-related histiocytes.1 The term eosino-
philic granuloma has been used previously to describe local 
disease, whereas histiocytosis X, Letterer–Siwe disease, and 
Hand–Schüller–Christian disease have been used to describe 
the systemic form.2

LCH is part of a spectrum of histiocytic disorders that is 
classified into three classes.3 Class 1, the dendritic cell dis-
orders, includes LCH, secondary dendritic cell processes, 
juvenile xanthogranuloma, and solitary histiocytomas with 
a dendritic phenotype. Class 2 includes macrophage -related 
disorders and class 3 the malignant histiocytic disorders.4

Epidemiology
LCH is most common in children between one and four years of 
age with a peak incidence of about 0.1–1 per 100 000 children.1 
Males and females are equally affected with a higher frequency 
among Caucasians.2,5 There are no genetic factors that affect the 
development of LCH and it is usually a sporadic illness.2,5 A 
strong association between cigarette smoking and the develop-

ment of pulmonary LCH has been described in adults; however, 
this association is not clear in children, neither is the effect of 
second-hand smoke exposure.5,6

Pathogenesis
In LCH, the histiocytes are morphologically and phenotypically 
similar to those of the Langerhans cells found in the skin as it 
expresses the same CD1a and CD207.7–9 There is still a debate 
as to whether the clonal proliferation is due to a malignant 
transformation or is a result of an immunologic stimulus.8,9

Clinical features
LCH can be classi-
fied as single-sys-
tem LCH (single 
organ involved) 
or multisystem 
LCH (two or more 
organs involved). 
In a retrospective 
analysis involving 
1741 patients the 
following organs 
were involved: 
bone (77%), skin 
(39%) ,  lymph 
nodes (19%), liver 

Table 1: Relevant blood investigations (*n=normal value)

Full blood count (FBC)

C-reactive protein (CRP)
TB gene Xpert
TB culture
Liver test (LFT)

Lactate dehydrogenase (LDH)
Erythrocyte sedimentation rate (ESR)
B-HCG (beta-human chorionic gonadotropin)
Alfa-feto-protein
Uric acid
Blood culture
HIV Elisa

White cell count: 19.56  x 109/L (n=6.00–18.00 x 109/L)
Haemoglobin: 9.1 g/dL (n=10.1–12.9 g/dL)
Mean corpuscular volume (MCV): 61.9 fL (n=70.0–86.0 fL)
Platelet count: 521 x 109/L (n=140–350109/L)

Differential count
Neutrophils: 63.90 %; 12.50 x 109/L (n=2.00–5.50 x 109/L)
Lymphocytes: 18.00 L%; 3.52  x 109/L (n=3.60–12.00 x 109/L)
Monocytes: 17.90 %; 3.50 x 109/L (n=0.00–0.90 x 109/L)
Eosinophils: 0.00 L%; 0.00 x 109/L (n=0.00–0.50 x 109/L)
Basophils: 0.20 %; 0.04 x 109/L (n=0.00–0.20 x 109/L)
5 mg/L (n=<10 mg/L)
Negative
Negative
Total protein=68 g/L (n=55–70 g/l)
Albumin=35 g/L (n=28–48 g/L)
Total bilirubin=5 µmol/L (n=5–21 µmol/L)
Alanine transaminase=9 U/L (n=4–35 U/L)
Alkaline phosphatase=179 U/L (n=82–383 U/L)
Gamma-glutamyl transferase=15 U/L (n=1–39U/L)
445 U/L (n=180–430 U/L)
7 mm/hr (n=0–10 mm/hr)
0 IU/L
8.2 µg/L (n=0.6–28.3  µg/L)
0.33 mmol/L (n=0.09–0.39 mmol/L)
Negative
Negative

Figure 3: CT scan of  the chest showing 
an anterior mediastinal mass
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Figure 4: CT scan of  the chest showing multiple cystic 
lesions of  different sizes in the lung and a large anterior 
mediastinal mass

Figure 5: Low power of  the punch biopsy showing 
a cellular infiltrate within the superficial dermis 
(Haematoxylin and eosin stain)

Figure 6: High power showing Langerhans cells associated 
with eosinophils (Haematoxylin and eosin stain)

Figure 7: Skin lesions showing a substantial improvement 
on treatment (compared to Figure 2)

Vol 11 No 2 March 2016
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(16%), spleen (13%), oral mucosa (13%), lung (10%), and central 
nervous system (6%).10

Skin
In children under two years of age, cutaneous involvement is the 
most common presentation.11 Cutaneous lesions can be extensive 
and can resemble seborrheic dermatitis and involve the face, trunk, 
and perineum. It may also present as papules, pustules, vesicles, 
petechiae, or purpura.12 This was noted in our patient where this 
vesicular rash was initially thought to be varicella zoster and later 
a possible S aureus skin infection.

Lung involvement
Symptoms range from asymptomatic (with infiltrations noted on 
chest x-ray) to severe symptomatic respiratory disease.6 These 
may be non-specific and include dyspnoea, cough, chest pain, 
wheezing, fatigue, wheezing, or tachypnoea. Chest pain may 
be associated with a pneumothorax.1

Mediastinal involvement
LCH with thymic and or mediastinal involvement is rarely 
reported. In a study with a large cohort of paediatric patients 
the frequency of mediastinal involvement was about 2.6% and 
the median age was 0.7 years.13

Diagnosis
The chest x-ray is usually abnormal and demonstrates a dif-
fuse micro-nodular infiltrate or cytic changes (which are not 
common in children).1,5 CT scan cysts may have a thick or thin 
wall and vary in size between a few millimetres up to 20cm. 
Involvement of the lower lung zones and costophrenic angles 
is noted in the paediatric population.5 This was also noted in 
our child with the cysts involving the lingular of the left lung 
as well as the right lung.

Morphologic confirmation of pulmonary involvement can be 
obtained by bronchoalveolar lavage (BAL) or lung biopsy. The 
presence of Langerhans cells in BAL is identified by staining with 
antibodies against CD1a, and a proportion of CD1a-stained cells 
of more than 5% makes the diagnosis of pulmonary LCH likely.2

A skin biopsy can provide a quick and accessible way to make 
a diagnosis, and lung biopsy remains the gold standard to diag-
nose pulmonary LCH.4 The CT scan is used to direct the area of 
the biopsy. This may be associated with sampling errors since 
the lesions of pulmonary Langerhans histiocytosis are focal.2,5 A 
definitive diagnosis requires a positive staining with S-100 and 
CD1a antibodies and the presence of Birbeck granules on electron 
microscopy.4 Electron microscopy however is not routinely used 
as immunohistochemistry is cheaper and more efficient.3

Treatment
Treatment protocols are based on whether there is single- or 
multi-organ involvement, as well as on the involvement of a 
high-risk (liver, spleen, hematopoietic organs) or low-risk organ 
(skin, bone, lymph node, pituitary gland, lung).1,4

No therapy is required in patients with limited cutaneous 
disease, however topical steroids are often used. Treatment for 
multi-organ disease is controversial, prednisone is sometimes 

used as a first line treatment, while others centres prefer the use of 
a single chemotherapy agent. Currently the protocol for the initial 
management of multi-system LCH include a six- week course of 
vinblastine and prednisone.14 Newer therapies being investigated 
include monoclonal antibodies (targets CD1a or CD207), specific 
cytokine inhibitors, and 2-chlorodeoxyadenosine.4

Prognosis
Prognosis depends on the presence of high-risk organ involve-
ment and a poor response to initial treatment. If both are present 
there is a 75% mortality rate, whereas those who respond to 
initial chemotherapy have a good survival rate.1 Children who 
present at a younger age with multisystemic disease have a high 
mortality. Young age alone is not a risk factor for high mortality.1 

Summary
The above patient provides a rare example of multi-organ 
(lungs, skin, and bone marrow) LCH presenting with an anterior 
mediastinal mass, cystic lung disease and typical skin features. 
In this case we illustrate the pulmonary features and complica-
tions caused by LCH in a young child. It also demonstrates the 
skin abnormality as one of the presenting signs, which may be 
misdiagnosed as eczema or cutaneous infections.
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willing to consider or even to adopt new information or new 
technology than to change in any fundamental fashion the way 
we use it ourselves. We are convinced, or so the literature of 
CME would make us seem, that it is our failure to apply new 
knowledge that represents the weakest link in the chain of as-
suring that the highest quality of medical care is delivered by the 
greatest number of physicians to the largest number of patients.

While this view may be correct, I am not familiar with any 
solid data to support it. In fact, the correction of the major health 
problems in Africa, as in other parts of the world, does not ap-
pear to require any substantial body of new knowledge. Rather, 
it requires that physicians use the knowledge they already have 
in a different way or more fully exhibit the professional attitudes 
that have characterised the physician’s role as long as there 
have been physicians. As a more eloquent speaker recently put 
it, ‘If I were asked to compose an epitaph on medical profes-
sion throughout the 20th Century, it would read: ‘Brilliant in 
its discoveries, superb in its technological breakthroughs, but 
woefully inept in its application to those most in need….’’

Since I was a medical student 50 years ago, I have heard and 
I have read in medical literature covering a far longer period 
that physicians can be of the greatest service to society if they 
work at preventing disease rather than treating it. But which 
gets more academic attention and reward: the replacement of 
damaged arteries and heart valves or the prevention of smok-
ing and obesity? We have been told again and again that most 
of those who consult us are the anxious well rather than the 
curable sick. But which gets more attention in our educational 
programmes—the pharmacologic action of drugs and their 
side effects or the skill of listening and providing reassurance? 

I am afraid that most of us have been seduced by the notion that 
we have a primary professional responsibility to keep abreast of 
current information—even if the information may have little use 
to many patients, and even if it means diverting attention from 
other elements of professional competence that may be of far 
greater importance to those we serve. Having been convinced that 
‘Keeping up’ is the goal, we are easily led to the conclusion that 
the need in CME is for more instruction. Regrettably a recently 
completed survey by the World Health Organization on CME in 
member nations has shown that the lecture is still the most widely 
used instructional method by a large margin.

If, indeed, change in behavior is the goal of continuing educa-
tion, whether it is offered to practitioners or to medical educators, 
then perhaps most of what we now do must be dismissed in 
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Two apparently conflicting pieces of evidence exist about physi-
cians’ Continuing Medical Education (CME). Physicians report 
spending, on average (and among other activities), many hours 
per year in CME activities, ostensibly geared toward improv-
ing their performance and/or optimising the outcomes of their 
patients. In addition, producing and accrediting formal, planned 
CME events and activities are large enterprises intended to 
bring physicians up-to-date with rapidly expanding medical 
information. Patterned after undergraduate medical education 
consisting of lectures, audio visual presentations, and printed 
materials, CME activities appear underpinned by a belief that 
gains in knowledge lead physicians to improve how they practice 
and thus improve patient outcomes. Despite this belief and the 
level of participation in and resources dedicated to CME, many 
studies have demonstrated a lack of effect on physicians’ per-
formance of current practice guidelines or sizable gaps between 
potential and real performance. In addition, a relatively weak 
effect of formal, planned CME on physician performance has 
been demonstrated in some studies.

Despite seemingly endless rounds of conferences, symposia, 
round-table discussions, and panel debates over the years, CME 
now is not greatly different from what it was 40 years ago. There 
is simply a greater quantity of the same familiar things.

In light of the foregoing, one may be justified to ask: Why CME? 
Three generalisations keep recurring in the literature. We say, first, 
that it is the personal responsibility of professionals to engage in 
never-ending refinement of their professional competence; second, 
that the body of biomedical knowledge is changing so rapidly 
that each of us must struggle constantly simply to keep up with 
an increasingly narrow field since it is hopeless to try to keep 
abreast of general medical knowledge; and third, that many defi-
ciencies in health care not only exist but could be corrected by the 
appropriate continuing education of practitioners—particularly 
those practitioners who do not take part in regular programmes 
of continuing education.

The diagnosis of deficiencies in the care of patients is surely 
an indispensable strategy, but far more difficult is the successful 
translation of even distasteful findings into sound educational 
practices that have some hope of alleviating the shortcomings 
which are identified. As professionals, we Doctors seem more 
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much the same way as Oliver Wendell Holmes, the autocrat of 
the breakfast table and one-time dean of the Harvard Medical 
School, once dismissed another component of Medicine when 
he said: ‘I firmly believe that if the whole materia medica as now 
used could be sunk to the bottom of the sea, it would be all the 
better for mankind—and all the worse for the fishes’.

It is time for change in our approach to 
Continuing Medical Education
The ultimate effect of formal CME interventions on the practice of 
physicians and the health of their patients—as in the case of any 
intervention—must be understood in the context of the methods 
by which the CME is delivered, including but not limited to the 
nature of the enabling resources available, the environment in 
which the translated competence is played out, and in the com-
plex intrapersonal, interpersonal, and professional educational 
variables that affect the physician-learner’s immediate goal of a 
CME activity. The exclusively didactic CME modality has little 
or no role to play. Knowledge is clearly necessary, but it is not in 
and of itself sufficient to bring about change in physician behavior 
and patient outcomes. Didactic interventions should receive less 
credit than do more effective methods—or perhaps they should 
receive no credit at all. In contrast, variables over which the CME 
provider has control and appear to have a positive effect are the 
degree of active learning opportunities, learning delivered in a 
longitudinal or sequenced manner, and the provision of enabling 
methods to facilitate implementation in the practice setting.

While numerous questions remain regarding formal CME, 
including group size, the role of the learning and practice environ-
ment, the clinical dimensions of care, the assessment of learner 
needs, and barriers to change, one question still looms large: In 
the face of longstanding knowledge about adult, self-directed 
learning and the general disinclination to believe that didactic 
CME works—now coupled with findings that indicate it does 
not—why would the medical profession persist in delivering 
such a product and accrediting its consumption? The reasons for 
the persistence of didactic CME include—but are definitely not 
limited to—the ease of designing and providing such activities, 
the substantial pharmaceutical sponsorship that promotes the 
transfer of information about new medications, and the depen-
dence on traditional undergraduate models of education that 
are easy-to-mount and revenue generating.

Changing this delivery system carries serious implications 
for several groups of stakeholders that want to design and 
deliver effective CME. First, medical licensing boards and oth-
ers with a genuine interest in assuring the public of physician 
competence must rethink the value of the CME credit system. 
Second, medical schools, specialty associations and societies, 
and other providers of CME must reconsider the value of the 
credit they provide, as well as the type and duration of learning 
activities they produce.

Further, organisations intending to ensure the quality of CME 
must evaluate the services that they provide to a large, complex, 
and expensive CME enterprise that values the production of 
single-session, teacher-centered activities over learner achieve-
ment. Finally, physicians must reflect on what they perceive as 
the CME experience itself and weigh the costs and lost learn-
ing opportunities of attendance at ineffective didactic sessions 

against participating in interactive, challenging, and sequenced 
activities that have enhanced potential for positively affecting 
their performance and the health of the patients they serve—the 
most important outcomes of all.

This paper was based on another paper presented to the Kenya 
Association of Physicians Annual Conference, 2014.
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Sixty-six paediatric residents aged 27–40 years were enrolled 
into the study (37 females and 29 males). An approximate one-
third had spent more than three years in residency training. 
Fifty-eight residents (87.9%) were aware of the GINA guidelines 
while 46 (69.7%) were familiar with its contents. Only 39 (59.1%) 
residents adhered to the GINA guidelines. Twenty of the 35 junior 
residents (57.1%) compared to 26 of 31 (83.9%) senior residents 
were familiar with the GINA guidelines (p=0.031) while 15 of 
35 junior residents (42.9%) compared to 24 of 31 senior residents 
(77.4%) consistently follow the GINA guidelines (p=0.006). Ad-
herence to GINA guidelines was not influenced significantly by 
years of graduation or training (p>0.05).

The application of the GINA guidelines was poor among the 
interviewed paediatric residents. There is need for further ex-
posure to asthma education and to incorporate the management 
guidelines into the paediatric residency training curriculum.

Asthma prevalence and risk factors in 
thirteen-fourteen year old school children 
in Lusaka, Zambia
S W Somwe, E J Marsden, C Chabala, J B Soriano
Zambia did not take part in the International Study of Asthma and 
Allergies in Childhood (ISAAC study) and, to date, country-specific 
data describing childhood asthma, allergic rhinoconjunctivitis and 
eczema do not exist.  As such, the prevalence and risk factors of 
childhood asthma in Zambia are currently an unchartered terri-
tory. The present study sought to begin filling this knowledge gap.

School children aged 13–14 years were recruited as per ISAAC 
methodology. Inclusion criteria were all children in the Lusaka 
Urban District within the target age group. Children were asked 
to respond to (1) a standardised written questionnaire focused 
on wheezing, rhinitis, and eczema; and (2) a video question-
naire on wheezing.

A total of 1885 school children from 25 schools were included 
in the final study analysis. Nearly two-thirds (63.7%) of the pupils 
were aged 14 years and just over one-third (36.3%) were aged 13 
years. There were slightly more girls than boys (56.2% vs 43.8%). The 
prevalence of current wheeze was 6.0%, and 8.2% of the children 
reported having been diagnosed with asthma by a health profes-
sional. Overall, 155 (4.3%) were found to suffer from severe asthma. 
Exercise-induced wheeze was present in 503 study participants 
(26.7%), and 35 (1.7%) children reported sleep disturbance due to 
wheezing. Night-time cough was reported by 661 children (35.1%).

The video questionnaire revealed prevalence rates of asthma 
symptoms in the last year to be as follows: wheeze 9.4%, exercise-
induced wheeze 19.2%, sleep disturbance due to wheeze 5.3%, 
nocturnal cough 23.9%, and severe wheeze 8.4%.

A history of eczema or rhinoconjunctivitis was significantly associ-
ated with the risk of current asthma (adjusted odds ratios 3.48 [95% 
CI 2.17–5.58] and 2.38 [95% CI 1.57–3.63], respectively), self-reported 
asthma (adjusted odds ratios 1.92 [95% CI 1.18–3.12] and 2.10 [95% 
CI 1.45–3.12], respectively), and severe asthma (adjusted odds ratios 
4.21 [95% CI 2.41–7.36], and 2.26 [95% CI 1.36–3.82], respectively).

Asthma prevalence in 13–14 year old school children in Lusaka, 
Zambia, is moderately high and comparable to rates found in other 
African major cities. Eczema and rhinoconjunctivitis are strongly 
associated with a diagnosis of asthma in Zambian children.
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Qualitative findings on the implementation 
of pulmonary rehabilitation in Kampala
J Pooler, R Jones, B Kirenga, W Katagira
Post-tuberculosis (post-TB) lung damage is irreversible and varies 
from mild to devastating in Uganda; it represents 20% of adult 
respiratory outpatient attenders. There is no useful treatment, 
but sufferers have poor health status and often are stigmatised.

The aim of this study was to adapt a UK model of pulmo nary 
rehabilitation (PR) for implementation in Kampala, Uganda, for 
patients with post-TB lung disease. 

Working with Ugandan respiratory specialists, nurses and 
physiotherapists, we developed a PR team to design an exercise 
regime meeting international standards and an education pro-
gramme which consisted of normal lung development, tuberculo-
sis and post-TB damage, as well as conventional messages about 
breathlessness exercise, nutrition, smoking and drug treatments.

Between March 2015 — February 2016, we recruited a total of 
45 patients to four x 6 week PR programmes. Each programme 
comprised 10–13 participants with only 10% drop-out. Interviews 
were conducted with 45 participants at baseline and six weeks 
post completion, and five stakeholder interviews. The purpose 
was to investigate the feasibility and acceptability of PR; impact 
of respiratory disease and PR; whether PR could be improved 
and the extent to which the exercises or gains were maintained. 

Patients were debilitated by their condition before PR with 
fear of exercise. They reported whilst exercises were hard to 
complete at first, they noticed improvement in their ability to 
walk further and undertake work and domestic activity. As 
self-confidence improved, they felt less stigmatised and less 
depressed. Improved social and intimate relationships were 
reported and after completion, many continued exercises at 
home. Recommendations for future programmes included pa-
tient information to take home about the exercises, and to show 
their families; and the support of a community health worker 
to help maintenance of exercises at home. 

PR is feasible and acceptable in post-TB patients in Uganda, but 
the programme must be culturally appropriate and education tai-
lored to the patients’ conditions. International collaboration worked 
very well, and as internet and skype was unreliable face-to-face 
meetings are essential. This study will inform the design of an 
implementation study planned for Zambia, Kenya, and Tanzania.

Use of Global initiative for asthma guidelines 
in asthma management among paediatric 
residents in tertiary hospitals in Nigeria
C Odimegwu, A Ayuk, A Ubesie, K Iloh
Although the Global initiative for asthma (GINA) guidelines 
provides a comprehensive integrated approach to asthma man-
agement that can be adapted for local use, non-adherence to such 
guidelines is one of the major reasons for poor asthma control.

A cross-sectional descriptive study of consenting pediatric resi-
dents in Nigeria using structured questionnaire. Questionnaire was 
adapted from GINA guidelines recommendations. Data analyses 
were with Statistical Package for Social Sciences (SPSS) version 19 
(Chicago IL). Chi square was used to assess for any significant as-
sociations between categorical variables. A p < 0.05 was regarded 
to be statistically significant. All reported p-values were two sided.
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Prevalence of asthma and its symptoms 
among undergraduates in tertiary 
institutions in Ilorin, Nigeria
C M Opeyemi, O Desalu, E O Sanya, P Kolo
Asthma is one of the world’s most common long-term 
conditions,the prevalence and incidence for asthma throughout 
Africa has increased remarkably in recent years. There is paucity 
of data on the prevalence of asthma in Nigeria.The aim of this 
study was to determine the prevalence of asthma and its symp-
toms, self-reported asthma attacks, and use of asthma medication 
among tertiary institutions undergraduates in Ilorin, Nigeria.

The European Community Respiratory Health Survey 
(ECRHS) asthma-screening questionnaire was self -administered 
by participating students. Asthma was define as ‘possible’, cur-
rent and physician diagnosed and compared with previous local 
studies to determine changing trend of asthma.

A total of 1485 students were enrolled into the study, with mean 
age (SD) of 20.9±3.1years and 793 (52.7%) were males. Nocturnal 
cough was reported by 21.4% (95% CI: 19.3–23.7%), shortness of 
breath by 13.5% (95% CI: 11.6–15.4%), and wheezing by 12.1% 
(95% CI: 10.5–13.9 %). Asthmatic attack in past 12-months was 
reported by 5.0% (95% CI: 3.9–6.1%), and current use of asthma 
medication by 7.5% (95% CI: 6.1–8.8%) of the respondents. The 
prevalence of possible asthma was 18.7% (95% CI: 16.7–20.7%), 
current asthma was 9.5% (95% CI: 7.9–11.1%) and physician-
diagnosed asthma was 6.6% (95% CI: 5.5–8.0%). Possible, current 
and physician-diagnosed asthma and symptoms of asthma were 
higher in the females than the males. When compared to previous 
study in young adults ten years ago, the temporal trend shows 
an increase in the prevalence of asthma attack, use of asthma 
medication and physician diagnosed asthma.

The prevalence of asthma and its symptoms among tertiary 
institutions undergraduates in Ilorin, Nigeria is high and further 
buttressed the fact that asthma prevalence is on the rise.

The development and implementation of a 
Lung health programme for rural Uganda 
addressing biomass and tobacco smoke
R Jones, F van Gemert, B Kirenga
Chronic lung disease is common but under-reported in sub-Saharan 
Africa. Following a survey in rural Uganda which found 16% of the 
adult population had COPD, we developed a lung health awareness 
programme to detect and prevent chronic lung disease. This is a 
two year train-the-trainer programme conducted by health care 
workers (HCWs) led by the district health officer in Masindi district.

In this abstract we present the design and development of 
education programme and associated materials.

Working with HCWs who had conducted the Fresh Air Uganda 
survey, we implemented a train-the-trainer programme for HCWs 
who taught village health teams (VHTs) to teach their communi-
ties. We held a series of meetings to develop the project strategy 
and contents of the education materials. Preliminary education 
materials were shown to senior clinicians, administrators (including 
the Minister for Health and the District Health Officer in Masindi) 
through all grades of clinicians to VHTs and villagers. Incorporating 
all feedback in an updated programme, the first group then taught 
other HCWs and again adapted the materials. Final educational 

materials covered: ‘What is lung health?’, ‘How the lung gets dam-
aged?’, ‘Lung growth and development’, and ‘Preventing harm by 
reducing exposure to tobacco smoke and biomass smoke’.

We designed radio messages for broadcast on talkshows and 
radiospot adverts locally.

Evaluation methods included designing knowledge question-
naires for use before and after training for HCWs and the population.

 Educational materials for use in training HCWs and VHTs 
using desk-aid flip-over charts, and posters have been designed 
and approved by the Ministry of Health.

The target was to train 10 HCWs in the first group and 12 com-
pleted this. These 12 then trained 47 HCWs, and VHT training 
is ongoing with over 100 so far completing. We have developed 
and administered knowledge questionnaires.

Using a ground upward approach we involved the local health 
care systems and HCWs to develop and deploy a train-the-trainer 
programme which is continuing. The educational materials were 
designed by the team are now approved for national use. The 
materials are available for wider use including in our international 
projects, in pulmonary rehabilitation and in midwifery training.

Asthma and pneumonia among children 
less than five years with acute respiratory 
symptoms in Mulago hospital, Uganda: 
evidence of under-diagnosis of asthma
R Nantanda, J K Tumwine, G Ndeezi, M S Ostergaard
Pneumonia is considered the major cause of mortality among 
children with acute respiratory disease in low-income countries 
but may be over-diagnosed at the cost of under-diagnosing 
asthma. We report the magnitude of asthma and pneumonia 
among ‘under-fives’ with cough and difficulty breathing, based 
on stringent clinical criteria. We also describe the treatment for 
children with acute respiratory symptoms in Mulago hospital.

We enrolled 614 children aged 2–59 months with cough and 
difficulty breathing. Interviews, physical examination, blood and 
radiological investigations were done. We defined asthma accord-
ing to Global Initiative for Asthma guidelines. Pneumonia was 
defined according to World Health Organization guidelines which 
were modified by including fever and, white cell count, C-reactive 
protein, blood culture and chest x-ray. Children with asthma or 
bronchiolitis were collectively referred to as ‘asthma syndrome’ 
due to challenges of differentiating the two conditions in young 
children. Three pediatricians reviewed each participant’s case re-
port post hoc and made a diagnosis according to the study criteria.

Of the 614 children, 41.2% (95% CI: 37.3–45.2) had asthma syn-
drome, 27.2 % (95% CI: 23.7–30.9) had bacterial pneumonia, 26.5% 
(95% CI: 23.1–30.2) had viral pneumonia, while 5.1% (95% CI: 
3.5–7.1) had other diagnoses including tuberculosis. Only 9.5% of the 
children with asthma syndrome had been previously diagnosed as 
asthma. Of the 253 children with asthma syndrome, 95.3% (95% CI: 
91.9–97.5) had a prescription for antibiotics, 87.7% (95% CI: 83.1–91.5) 
for bronchodilators and 43.1% (95% CI: 36.9–49.4) for steroids.

Although reports indicate that acute respiratory symptoms in 
children are predominantly due to pneumonia, asthma syndrome 
contributes a significant proportion. Antibiotics are used irrationally 
due to mis-diagnosis of asthma as pneumonia. There is need for better 
diagnostic tools for childhood asthma and pneumonia in Uganda.
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