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Inappropriate antibiotic use has a well-estab-
lished association with the rise of antibiotic 
resistant organisms and has prompted a global 

rise in antibiotic stewardship initiatives.1 While 
antibiotic stewardship programs were initially 
confined to the realm of acute care and long-term 
care facilities, the recognition that in many devel-
oped countries 86% to 95% of antibiotics are dis-
pensed in community care centers2 has inspired 
researchers to evaluate and improve antibiotic 
usage in outpatient settings. For example, in 2016, 
the  Centers for Disease Control and Prevention 
(CDC) published Core Elements of Outpatient 
Antibiotic Stewardship (available for download at 

www.cdc.gov/antibiotic-use/core-elements/outpatient.
html) to guide antibiotic treatment in ambulatory 
care facilities in the United States.3 In these facili-
ties, based on the rate of ambulatory care  visits 
in which antibiotics are prescribed to treat condi-
tions for which they are not indicated or are 
 overused, it’s estimated that 30% of antibiotic 
 prescriptions are inappropriate.4

THE FOCUS ON PEDIATRICS
Appropriate use of antibiotics is particularly impor-
tant in pediatric practice. An analysis of the 2010–
2011 National Ambulatory Medical Care Survey 
and National Hospital Ambulatory Medical Care 
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Survey found that the annual antibiotic prescription 
rate was highest among children ages two and 
younger, for whom 1,287 antibiotic prescriptions 
were written per 1,000 population.4 The diagnoses 
commonly associated with antibiotic prescriptions 
were sinusitis, suppurative otitis media, and phar-
yngitis. Although national guidelines recommend 
antibiotic therapy for streptococcal pharyngitis,5 
the mean annual rate of antibiotic prescriptions for 
pharyngitis in children (91 per 1,000 population) 
was more than 50% higher than the estimated 
appropriate annual rate (60 per 1,000 population).4

Additionally, emerging research shows that inap-
propriate use of antibiotics early in life is associated 
with disturbances in the gastrointestinal microbi-
ome, which puts children at elevated risk for medi-
cal conditions such as juvenile idiopathic arthritis, 
celiac disease, inflammatory bowel disease, diabe-
tes, obesity, and food allergies.3

NURSES’ ROLE IN PEDIATRIC ANTIBIOTIC STEWARDSHIP
While antibiotic prescribing was initially thought 
to be the sole responsibility of providers, there is a 
growing recognition that nurses are integral to 
responsible antimicrobial use.6 Given the increasing 
number of antibiotic-resistant organisms, evidence-
based education of both health care professionals 
and the public at large on the appropriate use of 
antibiotics is critical to public health and safety, 
and nurses are the most qualified professionals to 
provide this information. In U.S. Gallup polling, 
nurses have repeatedly been identified as the most 
trusted professionals and are specifically trained in 
methods of effective communication.7 Nurses who 
know the benefits of the currently recommended 
approach to antibiotic use and stewardship are 
well suited to teach patients the importance of 
appropriate antibiotic use and adherence.

THE FUNDAMENTALS OF ANTIBIOTIC STEWARDSHIP
Antibiotic stewardship is often viewed as the 
 practice of preventing unnecessary antibiotic 
 overuse, but it also encompasses the following 
 critical components3:
•	 appropriate diagnosis
•	 timely initiation of indicated antibiotics
•	 optimization of antibiotic selection, that is, iden-

tifying the best drug, dose, and duration to treat 
an infection effectively while reducing the risk of 
adverse reactions

ANTIBIOTIC DURATION: WHY SHORTER IS BETTER
Our understanding of pediatric pharmacokinetics 
and pharmacodynamics, properties of antimicro-
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bial agents, and etiologies of common infectious 
conditions have produced a vast amount of infor-
mation to guide appropriate drug selection and 
dosage, but research on duration of therapy is 
scant. For both adults and children, studies of ther-
apy duration have been performed for only some 
common infectious conditions and, in most cases, 
there is limited evidence to support a specific dura-
tion of treatment.8

Historically, recommendations for duration are 
based largely on clinical anecdotes and expert opin-
ion, though research from as far back as 1998 sug-
gests that a shorter duration of antibiotic therapy 
can effectively treat such conditions as acute otitis 
media and community-acquired pneumonia with-
out compromising clinical outcomes.9-11

It’s widely acknowledged that the commonly 
prescribed duration of antibiotic therapy—ranging 
from seven to 14 or five to 10 days—was adopted 
simply because, for purposes of calculation, it’s 
convenient to prescribe medications in terms of 
weeks or in multiples of five days.8, 12 

Even a week may be too long. While much 
research on the duration of antibiotic therapy 
has used a week as a convenient measure of a 
short course (less than seven days) or a long 
course (more than seven days), recent prelimi-
nary research indicates that even a seven-day 
duration may be longer than necessary to ade-
quately treat many common infections.13 An 
approach of “shorter is better” is becoming a 
more common evidence-based paradigm for the 
use of antibiotics. Pharmacological research has 
demonstrated that many antibiotic courses may 
be shortened without clinical compromise, while 
also reducing risk of adverse effects.14 
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In pediatric practice, it’s estimated that one in 14 
children treated for acute otitis media with antibiot-
ics experiences an adverse drug reaction, such as 
vomiting, diarrhea, or rash, suggesting that man-
agement should stress the importance of appropri-
ate analgesia and limit the use of antibiotics.15

Shortened antibiotic courses likewise reduce the 
risk of promoting antibiotic-resistant organisms 
by shortening the period during which bacteria are 
exposed to the antibiotic, thereby lowering bacte-
rial selection pressure.14 For example, an antibiotic 
that kills susceptible bacteria also allows bacteria 
that are resistant to the agent to survive and multi-
ply. A shortened duration of antimicrobial ther-
apy, therefore, not only reduces adverse effects in 
patients receiving the therapy but also tends to 

preserve the antibiotic’s effectiveness for the treat-
ment of future infections in those patients as well 
as in others.

COMMON PEDIATRIC INFECTIONS
While data regarding reduced antibiotic courses 
for specific pediatric conditions are limited, recent 
research has examined shorter versus longer courses 
of antibiotic treatment for common pediatric 
infections such as acute otitis media, community-
acquired pneumonia, streptococcal pharyngitis, 
and urinary tract infections. For a summary of 
current and alternate treatment duration recom-
mendations, see Table 1.9, 16-22 

Acute otitis media. Recent research on the 
reduction of antibiotic duration in acute otitis 

Table 1. Current and Alternate Treatment Durations for Common Conditions

Condition
Current Treatment  
Duration Guidelines22 

Studied  Alternate  
Treatment Durations Comparison

Group-A  
streptococcal 
pharyngitis 

10 days of  
penicillin-based  
antibiotic or  
cephalosporin

3 to 6 days  
of macrolide  
or cephalosporin19

No significant difference in late clinical 
recurrence or development of compli-
cations such as acute rheumatic fever 
or glomerulonephritis between cur-
rent and alternate treatment dura-
tions.

Lower risk of early treatment failure in 
shorter duration of therapy.

7 days of penicillin- 
based antibiotic20 

No significant difference in adverse out-
comes (recurrent or persistent infec-
tion) between shortened and stan-
dard treatment groups.

Community-
acquired  
pneumonia 

7 days of amoxicillin, 
ampicillin, or penicillin 
(or 5 days in uncompli-
cated cases)

The variable etiology of community-acquired pneumonia 
makes treatment recommendations challenging. Current tools 
may not effectively capture children with bacterial pneumo-
nias, forcing providers to treat empirically in many cases.18

Urinary tract  
infections 

7 to 10 days of  
bacteria-specific  
antibiotic for children  
> 2 years; no duration 
recommendation for 
children < 2 years 

< 10 days of  
bacteria-specific  
antibiotic21

No significant difference between 
patients treated for a median of 8 days 
and for > 10 days (median, 11 days) 
with respect to the odds of treatment 
failure and the development of drug-
resistant pathogens with subsequent 
infections. 

Acute otitis  
media 

10 days of  
amoxicillin 

< 10 days of  
penicillin-based  
antibiotic 

Variable after 30 days. Treatment 
courses of < 10 days are as effective 
as courses > 10 days, with no signifi-
cant increase in adverse events.9 No 
increase in treatment failure or rate of 
adverse events through 30 days 
occurred in long or short durations of 
treatment.16 Higher failure rate of 
therapy occurred in shorter treat-
ment duration groups.17
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media has been the most variable. A 2010 system-
atic review found that, up to one month after 
treatment, short courses of antibiotics had not 
increased the rate of treatment failure compared 
with long courses, and that the risk of adverse 
effects, such as diarrhea, rash, and vomiting, was 
significantly lower in patients receiving short 
courses of antibiotics than in those receiving long 
courses.16 This study also suggested that shorter 
courses of antibiotics did not increase the risk of 
recurrent acute otitis media or persistent middle 
ear effusion at one to three months after the initial 
treatment.

In contrast, a 2016 study demonstrated that chil-
dren with acute otitis media who received a five-
day course of antibiotic therapy experienced treat-
ment failure at significantly higher rates than those 
who received the standard 10-day course.17 Vari-
ability in study findings regarding acute otitis media 
treatment may be attributed to a number of factors, 
including temporal and geographic differences 
between the studies, though etiology of infection is 
likely a significant contributing factor as well.

Community-acquired pneumonia. Globally, 
the consensus for treating children with mild to 
moderate community-acquired pneumonia has 
been to prescribe seven days of oral antibiotic ther-
apy, though the benefits and risks of this approach 
have not been studied in randomized controlled tri-
als.18 While some studies suggest shorter courses of 
therapy for uncomplicated cases are as effective as 
seven-day courses, more research is needed in this 
area.18

Evaluating the data regarding duration of ther-
apy for uncomplicated community-acquired pneu-
monia is particularly challenging, as existing guide-
lines may not capture children with true bacterial 
pneumonia. World Health Organization guidelines 
for the diagnosis of community-acquired pneumo-
nia are notably sensitive, but not specific.23 Compli-
cating the data surrounding community-acquired 
pneumonia is its variable etiology. Determining 
viral versus bacterial origin is incredibly difficult 
because of the time-consuming nature of respira-
tory cultures and the high interobserver variation 
associated with diagnosis by chest radiograph, 
which may lead to overtreatment.18

Streptococcal pharyngitis. For the past 60 
years, the near universal treatment of pediatric 
streptococcal pharyngitis has consisted of penicillin-
based antibiotics for a duration of 10 days.8 But the 
10-day guideline, born largely out of fear of rheu-
matic fever, has never been scientifically substanti-
ated, and nonpenicillin antibiotics taken for fewer 
than 10 days has produced equivalent eradication 
rates.8 Furthermore, it’s estimated that nearly 
10,000 people in the United States would need to 
be treated for group A streptococcal pharyngitis to 
prevent a single case of rheumatic fever.24

A 2012 Cochrane review of 13,102 cases of 
acute group A β-hemolytic streptococcal pharyngi-
tis found that when children who received a three-
to-six day course of a nonpenicillin antibiotic were 
compared with children treated with the standard 
10-day penicillin course, those receiving the shorter 
treatment course had a lower risk of early treat-
ment failure; moreover, no significant difference 
was found between the groups in late clinical recur-
rence or in development of glomerulonephritis or 
acute rheumatic fever.19 

Additionally, a retrospective analysis of 2,845 
cases of children presenting to an ED with group 
A streptococcal pharyngitis found no significant 
difference in the rate of return to the ED with a 
persistent or recurrent infection between those 
who received a shorter course (seven days) of 
antibiotics and those who received a standard 
10-day course.20

Urinary tract infections. A retrospective obser-
vational study of children with pyelonephritis 
found no significant difference between children 
treated with a short course of antibiotics (six to 
nine days; median, eight days) and a prolonged 
course (10 or more days; median, 11 days) in the 
odds of treatment failure (11.2% versus 9.4% of 
children, respectively) or in the development of a 
drug-resistant uropathogen in those with subse-
quent urinary tract infection within 30 days (40% 
versus 64% of children, respectively).21

SUPPORT FOR SHORTER ANTIBIOTIC COURSES IN ADULTS
As with research involving antibiotic treatment in 
children, an overview of nine systematic reviews 
comparing the effectiveness of short and long 

An approach of ‘shorter is better’ is becoming a more common  

evidence-based paradigm for the use of antibiotics.
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drug reactions and growing drug antibiotic resis-
tance in children. 

LIMITATIONS OF CURRENT STUDIES 
Pharmacological industry-sponsored research on 
antibiotics has inherent limitations. Pharmaceutical 
companies have little incentive to perform additional 
studies that would reduce the volume of antibiotics 
they supply, and both time and monetary investments 
in new antibiotics is notably high.27 These factors 
force clinicians to extrapolate from the findings of 
existing studies, which have been largely performed 
on adults, in developing pediatric treatment prac-
tices, which subsequently fail to account for the 
age-related metabolic differences of children or to 
address predominantly pediatric conditions.18, 28 
Finally, the etiology and prevalence of infectious 
conditions play a critical role in the determination 
of treatment and its success, limiting the ability of 
studies to make universal recommendations, partic-
ularly when resources vary dramatically within 
countries and across the globe.23

RESEARCH CHALLENGES
Despite studies suggesting that reducing the duration 
of antibiotic therapy may be efficacious and ethical, 
systemic issues present challenges to future research. 
Children, by nature, are a protected group within 
research, and failure to administer pharmacological 
therapy exactly as recommended in current clinical 
guidelines may be viewed by prominent health orga-
nizations as a deviation from the standard of care. 
Additionally, while antibiotic stewardship guidelines 
suggest reducing antibiotic use, inclusive of duration, 
organizational and association policy often limits the 
means to do so effectively. 

To overcome these challenges, some clinicians 
have proposed that just as pediatric antibiotic 
dosing is based on age and size, so too should 
pediatric antibiotic duration of treatment, which 
necessitates additional research.28 Some groups 
have proposed alternatives to conventional ran-
domized controlled trials, including the use of 
progressive multiarm trials, in order to maximize 
valuable data while minimizing potential risk to 
pediatric patients.29 ▼
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courses of oral antibiotics in adults treated in out-
patient settings demonstrated no statistically signifi-
cant difference in clinical cure rates between short-
ened and standard courses of antibiotic treatment 
for the following infections25:
•	 acute bacterial sinusitis 
•	 uncomplicated cystitis in nonpregnant women 
•	 acute pyelonephritis 
•	 community-acquired pneumonia 

ANTIBIOTIC DURATION IN COMPLEX PEDIATRIC INFECTIONS
While most research in reducing the duration of 
pediatric antibiotic therapy has involved children 
with low-risk infections, evidence suggests that 
shorter antibiotic courses may be appropriate for 
some more complex infections. A 2014 cohort 
study at Johns Hopkins Hospital compared out-
comes among 170 pairs of score-matched pediat-
ric patients with uncomplicated gram-negative 
bacteremia who received antibiotic treatment for 
either seven to 10 days or 10 or more days.26 The 
number of deaths among the children in each of 
the two groups was comparable, six in the short-
course and five in the long-course treatment 
groups. Similarly, the longer course of antibiotic 
treatment did not reduce the risk of bacteremic 
relapse. 

ORGANIZATIONS ADVOCATING ANTIBIOTIC STEWARDSHIP 
Organizations around the globe have mobilized 
to address the judicious use of antibiotics, with 
several making recommendations that directly 
affect outpatient practice and the treatment of 
pediatric patients. The CDC has developed recom-
mendations for treating pediatric outpatients to 
help facilities and providers improve antibiotic 
prescribing  practices and patient outcomes (avail-
able online at www.cdc.gov/antibiotic-use/clinicians/
pediatric-treatment-rec.html), as well as a “Be Anti-
biotics Aware Partner Toolkit” (available online at 
www.cdc.gov/antibiotic-use/week/toolkit.html), 
which includes educational resources for patients 
and their families. While the current recommenda-
tions for duration of therapy follow the conven-
tional 10 to 14 days of treatment for most pediatric 
bacterial infections, the CDC’s “Be Antibiotics 
Aware” campaign highlights the importance of 
ongoing work to identify the shortest effective dura-
tion of antibiotic therapy that reduces resistance 
and minimizes harm to patients.

The American Academy of Pediatrics has also 
engaged providers in conversation about antibiotic 
stewardship by partnering with the Pediatric Infec-
tious Diseases Society and Health Care Without 
Harm to produce the Pediatric Antibiotic Steward-
ship Program tool kit for all health care settings, 
(available online at https://pids.org/pediatric-asp-
toolkit).The tool kit highlights the risk of adverse 
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