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Antibiotics for bacterial pneumonia in children
Hye-yung Yum, M.D., Ph.D.

Department of Pediatrics, Atopy Qinic, Seoul Medical Center, Seoul, Korea

Pneumonia remains the leading cause of mortality in children. Diagnosis depends on a combination of factors, including clinical
assessment, radiological and laboratory findings. Although Streptococcus pneumoniae remains the most important cause of
childhood bacterial pneumonia, the great majority of cases of community-acquired pneumonia (CAP) are of viral etiology. A
new, rapid, and inexpensive test that differentiates viral from bacterial pneumonia is needed to decide empiric antibiotic
treatment. Antibiotics effective against the expected bacterial pathogens should be instituted where necessary. The role of
emerging pathogens and the effect of pneumococcal resistance and heptavalent conjugate pneumococcal vaccines are to be
considered in practice. There are reports supporting the valid and highly efficacious use of penicillin as a firsttine drug for
treating CAP. This review raises the issue of the overuse of unnecessary antibiotics in viral CAPs and the use of second or
thirdtine antibiotics for noncomplicated pneumonias in most clinical settings. (Korean J Pediatr 2009;52:283-288)
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Antibiotics for bacterial pneumonia in children

Table 1. Suggested Antibiotic Treatment of Community Acquired Pneumonia®™

Age D_is_tinguishing CXR Li_kely Suggested treatment
clinical features features aetiology Oral Intravenous
3 weeks to  Afebrile, Interstitial Atypical Erythromycin (40 mg/kg/day Rarely required Erythromycin
3 months dry cough, in 4divided doses)or (40 mg/kg/day in 4 divided
not toxic Azithromysin (I dose of doses)
10 mg/kg/day, then
5 mg/kg/day for 4 days)
3 months Wheeze No alveolar Viral Supportive
to 5 years consolidation
or effusion
Any age Alveolar S. pnermoniae Amoxicillin (80-100 mg/kg/day Benzylpenicillin (120 mg/kg/day
>3 months” consolidation in 3 divided doses) in 4 divided doses) or
Ampicillin (200 mg/kg/day
in 4 divided doses)
Any age Sverely Effusion S. aureus Penicillnase resistant
>3 months” unwell or bete lactam (e.g. Oxacillin)
toxic child or vancomycin
(if MRSA suspected)
Less common 3rd generation cephalosporin
pathogens e.g. (e.g. Cefotaxime 200 mg/kg/day
Moraxella in 3 divided doses)
catarrhalis,
Haemophilus spp.
>5 years' Dry cough, Variable Atypical Erythromycin (40 mg/kg/day  Erythomycin (40 mg/kg/day
crackles or in 4 divided doses) or in 4 divided doses) or
wheeze Azithromycin (I dose Azithromycin 5 mg/kg/day

of 10 mg/kg/day, then
5 mg/kg/day for 4 days)

in 2 divided doses)

“If unable to easily differentiate between pneumococcal and atypical; start treatment for both until diagnosis clearer

T Atypical disease may rarely may present younger than 5 tears

Ad™del 7 B3 e A oo o] F 56.1%E ol s A¥gAe FAoz HAaEGT. o= d4 3
erythromycin®l WS B3 526% = T5% °lF 22 peni- 4, 6B, 9V, 14, 18C, 19F, 23F2 ¥3}3l= walo] 2004 =915
cillinel W3S JepATE”. n)=te] 9 v 15 2749939 of AAo R AMEH I 9t} 2001 5-E 2005W7FA T 7|
golell o8t penicillin®ll Wk HAAEE7F 2.0 ug/mL ©]% oA #Hwte] FAHHE #AE Choi %30)4 Aol Al 2655 7t
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Table 2. Recommended Empiric Regimens for Treating Community-Acquired Pneumonia®

Penicillin MIC, mg/mL

Empiric treatment Comments
<0.06 012-1 2 4 =8

Outpatients

Macrolide (erythromycin, +++ + + - —  Covers atypical pathogens (Mycoplasma species, Chlamydia
clarithromycin, or azithromycin) species, and Legionella species)

Doxycycline (or tetracycline) +++ ++ + - - Covers atypical pathogens; not FDA-approved for children

younger than 8y

Oral B -lactam (cefuroxime +++ ++ + - - Does not cover atypical pathogens; alternatively, cefpodoxime
axetil, amoxicillin, or amoxicillin— or cefprozil may be used
clavulanate potassium)

Fluoroquinolone (grepafloxacin, +++ +++ +++ ++ ++ Not first-line treatment because of concerns about emerging
levofloxacin, or sparfloxacin) ' resistance; not FDA approved for use in children; covers

atypical pathogens

Hospitalized (Nonintensive Care Unit) Patients

Parenteral S -lactam (cefuroxime, +++ +++ ++ x - Cefotaxime and ceftriaxone have superior activity against
cefotaxime sodium, ceftriaxone resistant pneumococci in comparison with ampicillin—
sodium, or ampicillin sodium-— sulbactam and with cefuroxime
sulbactam sodium) plus macrolide
(erythromycin, clarithromycin, or
azithromycin)

Fluoroquinolone (eg, grepafloxacin, +++ +++ +++ 4+ 4+ See previous comments about fluoroquinolones
levofloxacin, sparfloxacin, or
trovafloxacin) '

Intubated or Intensive Care Unit Patients™

Intravenous A -lactam (ceftriaxone +++ +++ ++ + —  Ceftriaxone or cefotaxime are preferred over other A -lactams
or cefotaxime sodium) plus because of their superior activity against resistant
intravenous macrolide pneumococci; clarithromycin has no intravenous formulation
(erythromycin or azithromycin)

Intravenous A -lactam (ceftiaxone +++ +++ ++ ++ ++ Ceftriaxone or cefotaxime are preferred over other S -lactams;
or cefotaxime) plus fluoroquinolone see previous comments about fluoroquinolones
(eg, grepafloxacin, levofloxacin,
sparfloxacin or trovafloxacin)

Fluoroquinolone (eg, grepafloxacin, ++ ++ ++ 4+ ++ See previous comments about fluoroquinolones; efficacy of
levofloxacin, sparfloxacin or monotherapy for critically ill persons with pneumococcal
trovafloxacin) " pneumonia has not been established

“Ratings estimate clinical efficacy and in vitro susceptibility among persons with pneumococcal pneumonia
The use of sparfloxacin may need to be limited because of concerns of phototoxicity. Because of new data showing an association
with serious liver damage, the FDA issued a public health advisory recommending that trovafloxacin be used only for patients
with serious and life-of limb-threatening infections who receive initial treatment in an inpatient health care facility and for
whom physicians believe that the benefit of the agent outweighs its potential risk
Vancomycin hydrochloride may be indicated for the treatment of selected critically ill children with community-acquired pneumonia
for whom coverage of drug-resistant Streptococcus pneumonia must be ensured
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Table 3. Serotype Distribution according to Age™

Number of isolates (%)

Serotype Total
<2 years 2-15 years =15 years

19F 9 (29.0) 4 (19.0) 30 (14.1) 43 (16.2)
19A 9 (29.0) 3 (14.3) 22 (10.3) 34 (12.8)
23F 4 (12.9) 3 (14.3) 16 ( 7.5) 23 (1 87)
6B 4 (12.9) 0C 0 17 ( 8.0) 21 (7.9
6A 2 (65) 1(48) 16 ( 7.5) 19 (72)
3 0C 0 1(48) 15 ( 7.0 16 ( 6.0)
14 1(32) 4 (19.0) 9 (42 14 ( 5.3)
11A 1(32) 1(48) 11 ( 5.2) 13 ( 4.9)
9V 0C 0 0C 0 13 ( 6.1 13 ( 4.9)
4 0C 0 2 (95) 6 (2.8 8 (3.0
18 0C 0 1(48) 5 (23 6 (23
Others” 1(32) 1 (48) 53 (24.9) 55 (20.8)
Total 31 (100) 21 (100) 213 (100) 265 (100)

"IC, TF, 10A, 13, 15A, 15B, 19B, 22F, 23A, 24A, 24F, 29, 34
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