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Learning objectives

• Review basics of Antimicrobial Stewardship 

• Review how to optimize antibiotic treatment for some 
common bacterial infections

• Review tools on how to apply above concepts in the 
Urgent Care setting
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Why should we care about prescribing antibiotics?



Courtesy of Stan Shulman







Audience participation question

Does antibiotic use even when warranted contribute to resistance

YES

NO
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Decreasing Beneficial Bacteria in Children

•Inflammatory bowel disease

•Juvenile arthritis

•Asthma

•Food or other allergies

•Weight Gain



Pediatric Antimicrobial Stewardship

Duration of antibiotic therapy - critical, underexamined

In the past, duration of antibiotic therapy was largely based on convention and expert 

opinion, with little scientific evidence supporting 

Research suggests  - acute otitis media, community-acquired pneumonia, and urinary tract 

infections can with reduced courses of antibiotic therapy.

Good et al J Nursing 2021



COVID rears its ugly head 
again

BMJ Jan 2022







Ear infections and antibiotic prescribing

•10 million antibiotic prescriptions annually 

•2.5 million parent-reported adverse drug events annually 

•Ear Infections By Age 3

• 60% have had ≥ 1 infection

• 24% have had ≥ 3 infections

•More than 95% of children with AOM are prescribed an antibiotic of which more than 95% are 

immediate and 94% are for a duration of 10 days, including for those 2 years or older



Case study

3 year-old with runny nose, cough, congestion for 2 days, fever for 1 day to 102 F.

Vitals: 38 C, HR 150 (crying), RR 30

Exam:

Gen: Uncomfortable

Ears: Left TM: Bulging, opaque, erythematous Right TM: pink, normal light reflex

No known allergies

What would you do?

18© 2023 Urgent Care Association



Audience participation: 

A. Treat with Amoxicillin at visit for 10 days

B. Don’t treat

C. Give watch and wait prescription
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What causes AOM in children?

• Up to 55% are viral (more likely in 
older children)

• Reduced overall AOM incidence
• More infections caused by 

H.influenzae and M.catarrhalis and 
fewer S.pneumoniae



Do we actually 
need to treat 
AOM?

JAMA, March 2022



Do we actually need to 
treat AOM?

JAMA, March 2022



When is treatment with antibiotics needed?

These children often need antibiotics right away:

• VERY painful and lasts more than a few days

• Infants ≤ 6 months 

• 6 months to 2 years w/ moderate to severe ear pain,  for at least 48 hours, B/L or Unilateral AOM AND Fever 

of 102.2 F/39 C

• Age ≥ 2 years who also meet the above criteria

• Children with another condition that could make it harder to heal, including children with:

• Cleft palate, Down syndrome, an immune disorder, cochlear implant

• Recurrent AOM: ≥ 3 episodes in 6 months, ≥ 4 episodes in 12 months (with at least 1 in last 6 months)



Dosing



Where do we the get the duration from?
Treat for 10 days: Several studies favor standard 10-day therapy over shorter courses for children younger 

than 2 years

•Children ≥ 6 months with severe signs or symptoms (moderate/severe otalgia, otalgia for 48 h,  

temperature 39°C [102.2°F])

•Bilateral AOM in children 6 months - 23 months of age w/o severe signs or symptoms 

A 7-day course of antibiotic effective in children 2 to 5 years of age with mild or moderate AOM

For children ≥ 6 years w/ mild to moderate symptoms, a 5- to 7-day course is adequate 



Number needed to treat

•Symptomatic benefit was evident for 1/15 children treated in the pre- PCV era

•Benefit is evident for only 1/20 children in the post-PCV era (25% relative increase)

•Data indicate that 78% to 85% of AOM episodes in the post-PCV era self-resolve

•Nearly 75% of antibiotics currently prescribed for AOM in the United States may be potentially 
unnecessary 



Why isn’t a longer duration better? 

•Most AOM cases do not require antibiotics

•Antibiotics may clear the infection in as few as 3 days (range 3-6)

•As inflammation decreases there is reduced penetration into the ear

•A contingency plan is part of good communication on respiratory infections

•Increases pharyngeal S.pneumoniae resistance 



What others are doing
CHOP: < 6 months treat for 10 days, 6-24 months treat for the AAP criteria for 10 

days, > 2 treat for 7 days 

Nationwide Childrens: < 2 years of age, treat for AAP criteria and B/L AOM, 

watchful waiting for unilateral less severe but all for 10 days. For greater than 2 

years: Treat for 10 days for AAP criteria, but for AOM nonsevere/unilateral non 

severe and watchful waiting and eventual treat but for 5-7 days.

Denver Health: 6-24 months 10 days, 2-5 years - 5 days, 6-12 - 5 days



DURATION
< 2 years – do 10 days

2-5 years – 7 days

> 6 years – 5 days
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Case study 2

5 year-old girl comes in with 2 days of worsening dysuria, urinary frequency, urinary 

incontinence. No fever, no back pain, no vomiting.

Exam: Normal

UA: Cloudy, Sp Grav 1.025, Neg Glu, Neg Pro, Neg Ketone, Large LE

What antibiotics would you treat with and for how long?
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A: Treat with cephalexin for 5 days

B: Treat with cefdinir for 10 days

C: Treat with cephalexin for 10 days

D: Treat with cefdinir for 5 days

Audience participation (5 yo female with UTI):





Watson et al 2018 Saha et al 2017



Rationale for Narrow spectrum (1st generation) cephalosporin, such as cephalexin
~80% of first-time UTIs are due to E. coli

•Most E. coli are susceptible to cephalexin (=cefazolin) in the urine even when susceptibility report intermediate 
•or resistant

•Cephalexin is highly concentrated in the urine (~100 fold)

•Response seen w/ cephalexin - urinary isolate was reported intermediate or resistant to cefazolin

•Cephalexin is ~ 10 X less expensive than 2nd and 3rd generation cephalosporins

WHY CEPHALEXIN



•3rd generation cephalosporins NOT recommended as first-line empiric therapy

•Cephalosporins should not be used where enterococci: intrinsic resistance

•If cephalexin allergy concern, use other narrow spectrum antibiotics

•Antibiotic therapy should always be targeted to the sensitivities, if known 

WHY CEPHALEXIN



Narrow spectrum antibiotics:
Amoxicillin (high resistance), TMP-sulfa, 
Cephalexin, Nitrofurantoin 

Broad spectrum antibiotics: Cefdinir, 
Ciprofloxacin 



Multi pronged approach to antimicrobial stewardship 

Stop antibiotics, 
when urine culture 
is negative

1
Choose narrow 
spectrum antibiotics, 
if you choose to 
treat (review culture 
and sensitivities)

2
Choose short 
duration if 
appropriate

3
Wait to treat if 
appropriate

4



1.Shorter course (3-5 days) supported by:
1. Children's national: 3 days
2. SCOUT Study NIH: 5 days
3. UpToDate: 3-5 days if not pyelo (supported by Cochrane review)
4. Seattle Childrens: 3 days if teenager
5. NICE (UK): 3 days if not pyelo

2.Longer course (7-10) supported by:
1. AAP: 7-14 days
2. CHOP: 7 days
3. Seattle Childrens: 7 if toilet trained but not teen, 10 if not toilet trained

What are others doing?





So how can we turn 
the tide?

•Stop antibiotics if UCx negative

•If you decide to treat, choose narrow 

spectrum.

•Remember you can wait to treat, if 

appropriate

•Cephalexin (50-100mg/kg/day div BID-

TID), Nitrofurantoin, TMP-Sulfa

•Trust your H&P and clinical skills if needed.



Factors to consider:
• Patient age
• History of GU anomaly, VUR
• Likeliness of UTI, history of frequent UTIs
• Severity of discomfort (? Pain scale), urinary incontinence
• Safety of delay in treatment
• Signs/symptoms of pyelonephritis ->Increased risk for renal 

scarring?

When to consider empiric treatment



Therapy Delay & Scarring in Febrile UTI

Shaikh et al. JAMA Pediatrics 2016
•Retrospective cohort study of children 2-72 mo old with 1st or 2nd febrile UTI
•Data from 2 prior studies:

• RIVUR: children with VUR (78%)
• CUTIE: children without VUR (22%)

•Therapy delay = time from fever onset to start of antibiotic therapy
•Outcome: New renal scarring on DMSA at 24-mo f/u
•Results:

• Median therapy delay in those with scar: 72 hrs
• Median therapy delay in those without scar: 48 hrs



Skin layers



Recent PM Pediatrics Case

•3 year-old girl brought on day 1 for honey crusted lesions around her mouth. 

Erythematous tender blanchable plaques to bilateral axilla. No hx of MRSA, boils. No 

fever. Vaccinations UTD.

•Vitals: Temp 37 C, HR 109, O2 Saturation: 99

•Exam: perioral honey crusted lesions, B/L axilla erythema

•A/P Impetigo – multiple, started on cephalexin and mupirocin. 



Recent PM Pediatrics Case

•Day 2: Mom brings child back. Still no fever. But now rash has spread to neck, chest, perineum. 

Sloughing?Peeling? No mucosal involvement. 

•Vitals: Temp 36 C, HR 113, O2 Saturation: 99

•Exam: Child uncomfortable looking. Continued with honey colored crusted lesion below right lip; 

2-3mm areas of denuded skin with wet base scattered to forehead, nose, neck, one lesion to 

upper back and left upper chest that had sloughing skin; bilateral eyelids, axilla, labia 

majora/perineal area with erythematous tender plaques, sloughing skin present to perineal 

mucosa

•A/P: What would you do? What do you think is going on?



Audience Participation

A: Staph Scalded Skin

B: Toxic Shock Syndrome

C: Impetigo

D: Scarlet fever



ORAL antibiotics ys or no: size (CHOP)



Antibiotics DONTs

-Paronychia (less than 2 cm usually)

-Uncomplicated impetigo

-Small abscesses that you drained well
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To culture or not to culture 
•Lot of evidence - definitely no CBC, blood culture/inflammatory markers on regular SSTIs



Community Acquired Pneumonia
Viruses >>> Bacteria in ALL AGE GROUPS especially 3m-5y 

• High dose Amoxicillin still recommended 

• Cefdinir: Poorly absorbed, Highly protein bound – not recommended for CAP

SAFER study: 2-center, parallel-group, noninferiority RCT 

• Children 6m-10y with fever, respiratory symptoms, CXR c/w pneumonia, 5 days amox + 5 d placebo vs 10 d amox. n= 281. 

• Clinical cure: 88.6% vs 90.8% in control group 

SCOUT-CAP study 

• Randomized double-blind placebo-controlled clinical trial in outpatient settings in 8 US cities: 5 days antibiotics + 5 d placebo vs 10 days 

antibiotics. N=380 

• < 10% of children in either strategy had an inadequate clinical response 
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1. Use the narrowest antibiotic for the infection suspected 

2. Use your local antibiogram to make empiric antibiotic choices 

3. Reduce antibiotic duration when possible 

https://players.brightcove.net/70829860001/S1MDI8LJZ_default/index.html?videoId=6160065427001

https://players.brightcove.net/70829860001/S1MDI8LJZ_default/index.html?videoId=6160065427001
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USE ANTIBIOTICS JUDICIOUSLY



Why not just treat?
Decreases Beneficial Bacteria in Children: 
Increased association with autoimmune disease in children and dose related exposures and increased risk of 
RA in adults

Dose-response effects and stronger effects with broad-spectrum antibiotic were often reported

• Inflammatory bowel disease, Juvenile arthritis, Asthma, Food or other allergies, Weight Gain

Decreased vaccine response in kids 
Antibiotic use in children <2 years of age is associated with lower vaccine-induced antibody levels to several 
vaccines (Dtap, PCV, IPV)

Sultan et al 2019

Duong at el 2022

Chapman et al 2022



JAMA editorial

•Perhaps, these beliefs stem from an assumption that if all viral infections do not benefit 

from antibiotics that all bacterial infections require one (similar to treatment of gram-

negative sepsis where mortality is high)

•A cultural reset among clinicians and parents is needed to amend this assumption 

because it has implication for other diagnoses such as sinusitis, which is caused by the 

same pathogens and often resolves without an antibiotic. 



RESOURCES to help you

•CDC 

•Choosewisely.org

•https://www.uwimtr.org/dart/

58© 2023 Urgent Care Association



59© 2023 Urgent Care Association

Thank you!
Questions?
Concerns? 
Suggestions?

dsaha@pmpediatrics.com



Session Evaluation

•Your feedback is valuable, take a moment to complete the survey for this session.

•To claim CME, you must complete a separate survey available after the convention.
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