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. o Mild lliness: Moderate lllness: Severe llIness:
Inclusion Criteria: ' (Meets all the following) (At least one of the fczllowmg) . (At least one‘of the fc;llowmg)
eSuspected community- « Sats >90% on room air, no work of * Oxygen saturation pers!stently <90% on room air, * Oxygen saturatlor? < Q?A desoplte
acquired pneumonia (CAP) in breathing increased work of breathing iur?pler_nental 02 with Fi02 50%

tients 23 months of age * Maintains adequate hydration PO OLElES IEFENCEUR O RIATS €quires non-invasive pos'tw?
pa - v * Signs of dehydration, persistent vomiting, inability to pressure ventilation or mechanical
tolerate oral meds ventilation

Exclusion Criteria:
eAge <3 months
eImmunodeficiency or

¢ Inadequate perfusion systemically
despite adequate fluid resuscitation

Click here for
common pneumonia

Click here for Z
AAP Pneumonia

immunosuppressive Severity
medication Definitions phenotypes
eKnown or suspected
aspiration
eKnown lung disease (e.g. h 4 .
Chsse, sruesura anomares) » Recommend: 2-view CXR Recommend:

| d', th Do NOT Routinely Recommend: ¢ Consider: viral testing and CBC e 2-view CXR
exciuding asthma ¢ Do not recommend: blood culture, « CBC with differential
ePreexisting tracheostomy or * CXR CRP. and ESR
mechanical ventilation e CBC, CRP, ESR, respiratory ! * Blood culture
*Symptomatic and/or panel, and blood culture * Respiratory panel
unrepaired cyanotic congenital ¢ If requires intubation,
heart disease or obtain gram stain and culture

cardiomyopathy

Do not recommend:

® Routine ESR and CRP
General Considerations:

Discharge Criteria 7

Consider blood culture if: Met?
*Failed outpatient po therapy * Minimal to no .. ~= -

respiratory distress Antibiotic Recommendations:
Send blood culture and * 02 Sat 2 90% Antibiotic
CONSIDER ID consult if any . Ablﬁ tgrr:?ir:ain 1* line therapy for moderate CAP: Ampicillin Recommendations:
one of the following: .
*Not fully immunized Substitute Ceftriaxone for ampicillin if: 1* line therapy for severe
eCentral line e Non-severe Beta-Lactam allergy CAP: Ceftriaxone
*Complicated pneumonia e Delayed or incomplete pneumococcal or Hib
st immunization (<6 months and/or <3 doses) If complicated pneumonia or
antibiotics if viral season e Treatment failure with high dose Amoxicillin suspicion of S. aureus

infection, consider addin

(Dec-Apr) and/or URI (80-90mg/kg/day) > 48 hours. g

Vancomycin OR Clindamycin
symptoms

*See below for more on Beta-Lactam allergy
recommendations.

Admit to Floor
1* line therapy: Ampicillin
(total antibiotic duration 7 days)

Severe allergy definition:

eUrticaria

eAngioedema

*Anaphylaxis

eDelayed reaction (i.e. SIS/
TEN, DRESS, or serum sickness-
like reaction)

(See Antibiotic Table for Allergy
considerations)

Review H&P, labs, and CXR,
and consider modification of

therapy if: If worsening clinical status, consider:

e repeat CXR
D consult
e send CBC & blood culture +—NO
¢ if not already sent, send respiratory panel
oif intubated, send sputum gram stain & culture
* modify antimicrobial therapy as needed

Patient
Improving?

* Mycoplasma pneumoniae:
Add Azithromycin if age is >5
years based on clinical
suspicion

¢ Influenza: Add or substitute
Oseltamivir

YES

e Viral (including influenza):
Hold antibiotics if bacterial co-
infection or super-infection
not suspected

Penicillin allergy:
¢ oral therapy--clindamycin
(preferred); levofloxacin
(alternate)

e |V therapy (moderate
CAP): clindamycin (preferred);
levofloxacin (alternate)

e |V therapy (severe CAP):
levofloxacin

Discharge Criteria Met?
eTolerating PO

eIf on IV antibiotics for bacterial PNA,

transition to oral therapy

(See Antibiotic Table)

e Complicated pneumonia or
suspicion of S. aureus
infection: Substitute
Ceftriaxone for ampicillin AND
consider adding Clindamycin
OR Vancomycin

Click here for Antibiotic Table

*Recommend ID Consult for
complicated pneumonia
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based upon the individual circumstances and clinical condition of the patient.
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Antibiotic

Recommended Dose

Implications of Therapy

Amoxicillin (PO)

90mg/kg/day divided BID-TID
(max: 1000mg TID)

*TID dosing is more likely to achieve
desired concentrations for more resistant

pneumococci

Amoxicillin/clavulanate
(PO)

**Take note of appropriate formulation
of choice**

90mg/kg/day divided BID-TID
(max: see next column)

® Amoxicillin/clavulanate adds some gram negative, MSSA, and anaerobic coverage
and should be reserved for patients in which expanded coverage is desirable.

®Do not exceed total daily dose of clavulanate 10mg/kg/day due to Gl side effects
**Formulations for CAP “high” amox dosing (90mg/kg/day)
-Amoxicillin-clavulanate ES suspension 600-42.9mg/5mL;max 1000mg TID
-Amoxicillin-clavulanate 875-125mg tablets; max 875mg TID
-Amoxicillin-clavulanate XR 1000-62.5mg tablets; max 2000mg BID

Ampicillin (IV)

50mg/kg IV g6h
(max: 2000mg q6h)

o Criteria for use:
e Oral step-down: amoxicillin

Azithromycin
(IV or PO)

10mg/kg/day 1*" day,
followed by 5mg/kg/day
x 4 more days
(max: 500mg/day)

Criteria for use:

eSuspected Mycoplasma infection: age >5 years, insidious onset, malaise, sore throat,
low-grade fever, diffuse rales, and diffuse, bilateral, interstitial infiltrates on x-ray
eMycoplasma infection is unlikely in children <5 years, particularly if not detected on
multiplex PCR respiratory panel

eNearly 40% of S. pneumonia isolates are resistant to azithromycin, not

recommended for monotherapy for typical pneumonia

Ceftriaxone (1V)

50-75mg/kg IV q24h
(max: 2000 mg q 24h)

Criteria for use:

eNon-severe penicillin allergy or tolerated cephalosporin in the past

eInfants and children who are not fully immunized

eTreatment failure with high dose amoxicillin (80-90 mg/kg/day) 248 hours

Oral step-down:

e Amoxicillin or amoxicillin-clavulanate

oFor children initially treated with broad spectrum antimicrobilas but in whom
adequate cultures are either not obtained or are obtained after antimicrobial
treatment has begun and do not document a pathogen, transition to oral therapy
with amoxicillin is still appropriate®

*No oral cephalosporin provides activity that equals high-dose amoxicillin due to
inferior bioavailability of oral cephalosporins. Oral cephalosporins provide activity
against only 60%-70% of penumococcus

Clindamycin

40mg/kg/day divided TID
(max PO: 600mg TID)

Criteria for use:
eComplicated pneumonia (moderate to large parapneumonic effusions, multilobar
disease, abscesses or cavities, necrotizing pneumonia, empyema, pneumothorax,

(max 15-23kg: 45 mg BID)
(max 23-40kg: 60mg BID)
(max >40kg: 75mg BID)

(IVor PO) (max IV: 900mg q8h) bronchopleural fistula, or disseminated bacterial infection)
*6% of our S.pneumoniae are resistant; 35% of our S.aureus are resistant (2020 data)
\avellrEE <5 years: 10mg/kg q 12h Criteria for use:
v PO 25 years: 10mg/kg q24h ePatients with serious penicillin or cephalosporin allergy (uticaria, angioedema or
her ey (max: 750mg q24h) anaphylaxis)
Criteria for use:
1-8 months: 3mg/kg BID *Mild CAP with risk factors for severe influenza infection (asthma, diabetes mellitus,
9-23 months: 3.5 mg/kg BID hemodynamically significant cardiac disease, immunosuppression, age<lmonth, and
. >24 months: 4me/ke BID neurologic and neurodevelopmental disorder) OR moderate to severe CAP, PLUS
Oseltamivir (PO) g/ke laboratory confirmation of influenza infection or clinical suspicion (pending lab

confirmation)

eAntibacterial therapy is not routinely recommended for children with influenza,
parainfluenza, human metapneumovirus or RSV infection, in the absence of clinical,
laboratory and radiographic findings suggestive of bacterial co-infection

Vancomycin (V)

15 mg/kg q6h
(goal trough about 10)

Criteria for use:

eSeverely ill patients when clinical, laboratory or imaging characteristics are
consistent with infection caused by S.aureus

e Oral step-down: suggest calling ID

Return to Algorithm




Common Pneumonia Phenotypes

Typical CAP

¢ Rapid onset
¢ High fevers
¢ Focal findings

Atypical CAP

*More common in age >5yo

¢ Low-grade fever, cough, sore throat
¢ Insidious onset

* Mild/protracted course

Influenza Pneumonia

*Rapid onset
¢ Chills or rigors, headache, malaise, diffuse
myalgia, nonproductive cough

Viral Pneumonia
(except influenza)

*Most common cause of CAP
eGradual onset, preceding URI symptoms
» Diffuse findings

Complicated Pneumonia

*Moderate/large effusions

¢ Multilobar disease

* Abscesses or cavities
eNecrotizing pneumonia
*Empyema

* Pneumothorax

¢ Bronchopleural fistula
eDisseminated bacterial infection

Return to Algorithm




0 Ann & Robert H. Lurie

Children’s Hospital of Chicago* Community Acquired Pneumonia Algorithm

Evidence

1. AAP Section on Emergency Medicine Committee on Quality Transformation Clinical Algorithm for Emergency
Department Evaluation and Management of Pediatric Community Acquired Pneumonia: https://downloads.aap.org/
DOCCSA/SOEM%20Pneum.pdf

2. Ambroggio L, Thomson J, Murtagh Kurowski E, et al. Quality improvement methods increase appropriate antibiotic
prescribing for childhood pneumonia. Pediatrics. 2013;131(5):e1623-e1631. doi:10.1542/peds.2012-2635

3. Bradley JS, Byington CL, Shah SS, et al. The management of community-acquired pneumonia in infants and children older
than 3 months of age: clinical practice guidelines by the Pediatric Infectious Diseases Society and the Infectious Diseases
Society of America. Clin Infect Dis. 2011;53(7):e25-e76. doi:10.1093/cid/cir531

4. Dona D, Zingarella S, Gastaldi A, et al. Effects of clinical pathway implementation on antibiotic prescriptions for pediatric
community-acquired pneumonia. PLoS One. 2018;13(2):e0193581. Published 2018 Feb 28. doi:10.1371/
journal.pone.0193581

5. Florin TA, Ambroggio L, Lorenz D, Kachelmeyer A, Ruddy RM, Kuppermann N, Shah SS. Development and Internal
Validation of a Prediction Model to Risk Stratify Children with Suspected Community-Acquired Pneumonia. Clin Infect Dis.
2020 Nov 7:ciaal690. doi: 10.1093/cid/ciaal690. Epub ahead of print. PMID: 33159514,

6. Girdwood SCT, Sellas MN, Courter ID, et al. Improving the Transition of Intravenous to Enteral Antibiotics in Pediatric
Patients with Pneumonia or Skin and Soft Tissue Infections. J Hosp Med. 2020;15(1):10-15. d0i:10.12788/jhm.3253

7. Harris M, Clark J, Coote N, et al. British Thoracic Society guidelines for the management of community acquired
pneumonia in children: update 2011. Thorax. 2011;66 Suppl 2:ii1-ii23. d0i:10.1136/thoraxjnl-2011-200598

8. Leyenaar JK, Lagu T, Shieh MS, Pekow PS, Lindenauer PK. Variation in resource utilization for the management of
uncomplicated community-acquired pneumonia across community and children's hospitals. J Pediatr. 2014;165(3):585-591.
do0i:10.1016/j.jpeds.2014.04.062

9. Leyenaar JK, Andrews CB, Tyksinski ER, Biondi E, Parikh K, Ralston S. Facilitators of interdepartmental quality
improvement: a mixed-methods analysis of a collaborative to improve pediatric community-acquired pneumonia
management. BMJ Qual Saf. 2019;28(3):215-222. doi:10.1136/bmjgs-2018-008065

10. McDaniel CE, Haaland W, Parlaman J, Zhou C, Desai AD. A Multisite Intervention for Pediatric Community-acquired
Pneumonia in Community Settings [published online ahead of print, 2018 Mar 7]. Acad Emerg Med. 2018;10.1111/
acem.13405. doi:10.1111/acem.13405

11. Rogers AJ, Lye PS, Ciener DA, Ren B, Kuhn EM, Morrison AK. Using Quality Improvement to Change Testing Practices for
Community-acquired Pneumonia. Pediatr Qual Saf. 2018;3(5):e105. Published 2018 Sep 20. doi:10.1097/
pg9.0000000000000105

12. Tribble AC, Ross RK, Gerber JS. Comparison of Antibiotic Prescribing for Pediatric Community-Acquired Pneumonia in
Children's and Non-Children's Hospitals. JAMA Pediatr. 2019;173(2):190-192. doi:10.1001/jamapediatrics.2018.4270

13. Williams DJ, Edwards KM, Self WH, et al. Effectiveness of B-Lactam Monotherapy vs Macrolide Combination Therapy for
Children Hospitalized With Pneumonia. JAMA Pediatr. 2017;171(12):1184-1191. doi:10.1001/jamapediatrics.2017.3225

14. Williams DJ, Zhu Y, Grijalva CG, Self WH, Harrell FE Jr, Reed C, Stockmann C, Arnold SR, Ampofo KK, Anderson EJ,
Bramley AM, Wunderink RG, McCullers JA, Pavia AT, Jain S, Edwards KM. Predicting Severe Pneumonia Outcomes in
Children. Pediatrics. 2016 Oct;138(4):e20161019. doi: 10.1542/peds.2016-1019. PMID: 27688362; PMCID: PMC5051209

*This is not a comprehensive list of all literature but rather a starting point for those wishing to better understand the guidelines,
evidence and reviews that have informed this guideline and/or share these resources with colleagues in their institution.

Return to Algorithm

The team responsible for reviewing evidence and updating this content includes:

Contributors Jacqueline Corboy

Uchenna Ewulonu
Todd Florin
Kiley Johnson
Sameer Patel
Sara Ros
Katherine Salada
Caryn VandenBerg
Susan Woo
Katie Boyne

Danielle Beachler

Please contact saros@Iuriechildrens.org, ksalada@I|uriechildrens.org or cjvandenberg@luriechildrens.org
to request changes or updates to this algorithm and supplement.

© Ann & Robert H. Lurie Children’s Hospital of Chicago Last Update : 01.28.2025 NJS

This clinical care guideline is meant as a guide for the healthcare provider, does not establish a standard of care, and is not a substitute for medical judgment which should be applied based upon the
individual circumstances and clinical condition of the patient.



	CAP EvalutionandManagementAlgorithm_2025.01.28.vsdx
	Inital Eval and Management
	Antibiotic Table
	Addendum
	Evidence


