
 
 
 

Charles Darwin University

Antibiotics for Childhood Pneumonia - Do We Really Know How Long to Treat?

Chang, Anne B.; Grimwood, Keith

Published in:
The New England journal of medicine

DOI:
10.1056/NEJMe2016328

Published: 02/07/2020

Document Version
Publisher's PDF, also known as Version of record

Link to publication

Citation for published version (APA):
Chang, A. B., & Grimwood, K. (2020). Antibiotics for Childhood Pneumonia - Do We Really Know How Long to
Treat? The New England journal of medicine, 383(1), 77-79. https://doi.org/10.1056/NEJMe2016328

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 24. May. 2023

https://doi.org/10.1056/NEJMe2016328
https://researchers.cdu.edu.au/en/publications/ad6d629d-9bb3-4098-9ded-960a7ee24878
https://doi.org/10.1056/NEJMe2016328


Editorials

n engl j med 383;1 nejm.org July 2, 2020 77

tively these articles will give readers a clear sense 
of how far we have come, what essential ques-
tions remain to be answered, and how a rigor-
ous, collaborative scientific community can help 
to answer them. Today more than ever, the im-
portance of independent scientific advisors and 
agencies is clear.

Disclosure forms provided by the authors are available with 
the full text of this editorial at NEJM.org.
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Antibiotics for Childhood Pneumonia  
— Do We Really Know How Long to Treat?

Anne B. Chang, F.R.A.C.P., Ph.D., and Keith Grimwood, F.R.A.C.P., M.D.

The World Health Organization (WHO) recom-
mends 3 days of oral amoxicillin (80 mg per kilo-
gram of body weight per day) in children younger 
than 5 years of age who have fast-breathing 
pneumonia (cough lasting <14 days or difficulty 
breathing, along with fast breathing for age) and 
are living in areas with a low prevalence of hu-
man immunodeficiency virus.1 If retractions of 
the chest wall are present, 5 days of amoxicillin 
are recommended. In children with severe clini-
cal pneumonia and danger signs (e.g., dehydra-
tion or reduced level of consciousness), 5 days of 
intravenous antibiotic agents are recommended. 
In this issue of the Journal, two well-performed 
randomized, controlled trials challenge these 
recommendations in young children with non-
severe pneumonia: a trial by Jehan et al. con-
ducted in Pakistan (RETAPP, Randomized Trial 
of Amoxicillin versus Placebo for [Fast Breath-
ing] Pneumonia)2 and a trial by Ginsburg et al. 
conducted in Malawi.3 Both trials had a non-
inferiority design and were performed in low-
income communities in which pneumonia remains 
the leading cause of death in children younger 
than 5 years of age.

RETAPP included 4002 children with pneu-
monia with tachypnea with or without wheezing 
and without retraction of the chest wall (if wheeze 
was present, children received up to three doses 
of an inhaled bronchodilator). The trial by Gins-
burg et al. enrolled 3000 children with pneumo-

nia with retractions (i.e., chest-indrawing pneu-
monia, defined as cough lasting <14 days or 
difficulty breathing, along with visible indraw-
ing of the chest wall with or without fast breath-
ing for age); wheezing status was not reported. 
In both trials, three levels (or “bands”) of 
amoxicillin dosing were used (dosing was deter-
mined on the basis of weight in RETAPP and on 
the basis of age in the trial by Ginsburg et al.); 
both trials used a lower limit of 50 to 75 mg per 
kilogram per day. Jehan et al. found that by day 3, 
the incidence of treatment failure (the primary 
outcome) was higher in the placebo group (4.9%) 
than in the amoxicillin group (2.6%) — a differ-
ence that was above the noninferiority margin of 
1.75 percentage points. At day 14, relapse had 
occurred in 40 children (2.2%) in the placebo 
group and in 58 children (3.1%) in the amoxicil-
lin group (mean difference, 0.9 percentage points; 
95% confidence interval [CI], −2.1 to 0.3). In the 
trial by Ginsburg et al., the incidence of treat-
ment failure at day 6 was 5.9% among children 
who received 3 days of amoxicillin and 5.2% 
among children who received 5 days of amoxicil-
lin — a result that met the criterion for nonin-
feriority (an incidence of treatment failure in the 
3-day group that was no more than 1.5 times 
that in the 5-day group). By day 14, the absolute 
between-group difference in the percentage of 
children who had either treatment failure before 
or on day 6 or relapse by day 14 was 1.7 percent-
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age points (95% CI, −0.7 to 4.1), favoring the 
5-day group.

These two trials are important, but their re-
sults are insufficient to change current clinical 
practice. The results of RETAPP support current 
WHO guidelines, whereas the findings in the 
trial by Ginsburg et al. indicate that 3 days of 
amoxicillin is sufficient for treatment of chest-
indrawing pneumonia. However, the relative non-
inferiority margin in that trial of a 50% higher 
incidence of treatment failure in the 3-day group 
than in the 5-day group is large. Additional data 
from randomized, controlled trials or from meta-
analyses that use individual patient data from 
several large randomized, controlled trials with 
smaller relative margins conducted in various 
settings would be required for the current re-
sults to change practice. Furthermore, the results 
of these two trials cannot be extrapolated to 
other definitions of pneumonia. There is little 
information to guide the appropriate duration of 
treatment in patients with pneumonia confirmed 
on chest radiography. The results of a single-
center, three-group, randomized, controlled trial 
in Israel involving 140 nonhospitalized children 
younger than 5 years of age with probable bacte-
rial pneumonia (determined on the basis of clini-
cal criteria, chest radiography, and white-cell 
counts) showed a high incidence of treatment 
failure (40%) among children who received a 
3-day course of amoxicillin (80 mg per kilogram 
per day); this finding resulted in the 3-day regi-
men being abandoned in that trial.4 In addition, 
in contrast to WHO guidelines, current national 
guidelines in high-income countries recommend 
antibiotics for 5 to 10 days.5

The two current trials highlight our limited 
knowledge regarding appropriate antibiotic pre-
scribing for the various types of early childhood 
pneumonia as categorized according to WHO 
criteria.1 Both trials followed current WHO treat-
ment guidelines, which sacrifice specificity for 
sensitivity to reduce mortality in low-income 
countries. Nevertheless, in RETAPP, the number 
of deaths was very low, even in the placebo 
group (1 of 1999 children [0.05%] died), possibly 
because most participants had viral infections. 
Indeed, the criteria for administration of antibi-
otics need to be assessed further in low-income 
areas, especially considering that in RETAPP the 
number needed to treat to prevent one treatment 

failure was 44. In most clinical settings, fever is 
one of the key symptoms in childhood pneumo-
nia. Yet in both trials, the recorded incidences of 
fever and hypoxia were low: in RETAPP, 32.6% 
of participants had a body temperature of at 
least 37.5°C, and 12.7% had an oxygen satura-
tion of less than 93%. In the trial by Ginsburg 
et al., 30.9% of participants had a body tempera-
ture of at least 38.0°C, and 0.4% had an oxygen 
saturation of less than 93%. Not surprisingly, 
RETAPP showed that respiratory rate and fever 
independently predicted treatment failure. An un-
expected finding was that wheezing (present in 
approximately 7% of participants) was an inde-
pendent predictor of treatment failure (odds ratio, 
1.89; 95% CI, 1.14 to 3.14) — a result that indi-
cates that amoxicillin may be beneficial even when 
wheezing (which is usually assumed to signify 
nonbacterial pneumonia6) is present. Because of 
the low-income settings in which the trials were 
conducted, the fact that neither trial included 
data on chest radiography or microbiologic data 
is understandable. Clinical criteria alone are 
clearly insufficient to diagnose bacterial pneu-
monia, and biomarkers and other objective mea-
sures are needed.

The findings in these two fairly short-term 
trials are emblematic of the persistently high 
prevalence of malnutrition and the suboptimal 
prevalence of immunization (approximately 50 to 
60%) in these countries. Research on preventing 
pneumonia and studies of longer-term outcomes 
are still required. Data from studies that exam-
ine the duration of chronic symptoms (e.g., wet 
cough lasting >4 weeks), respiratory-associated 
hospitalizations, or persistent abnormalities on 
chest radiography after pneumonia treatment are 
lacking. Whether longer courses of antibiotics 
may benefit some children with pneumonia is 
unknown, but such benefit is plausible because 
the longer course would increase the likelihood 
of pathogen clearance from the airways and re-
duce the risk of persistent inflammation and 
airway injury. Indeed, the results of trials involv-
ing children younger than 2 years of age with 
otitis media7 have shown poorer clinical out-
comes with shorter courses of antibiotics. Pro-
spective data have shown that pneumonia may 
reduce future lung function8 and shape lung-
function trajectories9; thus, pneumonia and its 
consequences have public health implications. A 
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prospective study involving 126,359 adults 35 to 
70 years of age from 17 countries who were fol-
lowed for a median of 7.8 years (interquartile 
range, 5.6 to 9.5) showed that lung-function 
impairment had a greater effect on the risk of 
future cardiorespiratory illness and death than 
tobacco smoking.10 These important trials con-
ducted by Jehan et al. and Ginsburg et al. have 
contributed to our current knowledge, yet many 
gaps remain in our understanding of the appro-
priate management of pneumonia and deserve 
greater attention.

Disclosure forms provided by the authors are available with 
the full text of this editorial at NEJM.org.
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