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Background

• Accounts for 1% of all pediatric 
hospitalizations

• Bacterial infection
– Staphylococcus aureus
– Group A streptococci
– Streptococcus pneumoniae, H. flu

• Traditional approach to treatment consists 
of 4-6 weeks of intravenous therapy



Background

• Systematic review of observational studies 
comparing children receiving < 7 d (short-
course) v. ≥ 7 d (long-course) IV therapy 
prior to conversion to PO antibiotics 
showed no difference in clinical cure rate at 
6 months:

<7 d IV: 95.2% (95% CI; 90.4, 97.7) 
≥ 7 d IV: 98.8% (95% CI: 93.6, 99.8)

Le Saux et a. BMC Infect Dis 2002



Complications of IV therapy
• Retrospective cohort study of children with AHO at CHOP:

– 5 (6%) received median 5 d IV antibiotics then oral therapy (median 25 d)
– 75 (94%) received > 2 weeks of IV antibiotics via a CVC (median 31 

days) 
• 0/5 rehospitalized or return to ER after early conversion to oral 

therapy.
• 31/75 (41%) CVC treated patients had complication

– 17 (23%) CVC malfunction or displaced
– 8 (11%) catheter-associated bloodstream infection
– 8 (11%) fever with negative blood culture
– 4 (5%) local skin infection at CVC site

• Younger age and low income were risk factors for CVC complication

*Reubner, et al Pediatrics 2006



What is the best practice for the 
management of AHO?

• What is currently being done in practice?
• Is early conversion to PO effective?
• RCT not feasible because:

– Certain centers have already changed to 
practice of early conversion to PO.

– Clinical trial to find a failure rate of 5% vs. 2 % 
would require 1200 patients



Specific Aims

• To compare the clinical effectiveness of 
prolonged IV vs. early PO conversion for 
the treatment of AO

• To describe the variability in management 
of AO in children



Methods

• Study Design -Retrospective cohort
• Data Source - Pediatric Hospital 

Information System (PHIS) database
– Clinical and billing data on > 6 million 

hospitalized children
– 40 free standing children’s hospitals
– January 1, 2000 – June 30, 2005



Methods
• AO – ICD9-codes for AO 
• Exposure

– IV group – placement of a central venous catheter
– PO group – no procedure code for placement of a CVC
– Excluded patients with chronic osteomyelitis, other 

chronic underlying conditions, and patients with 
prolonged length of stay (>10 days=complicated osteo)



Outcomes

• Primary:  Treatment failure defined as 
rehospitalization within 6 months with 
– acute osteomyelitis as the sole diagnosis 
– chronic osteomyelitis 
– a potential complication of acute osteomyelitis

(e.g, myositis, arthritis, etc.)
– a surgical procedure related to the 

musculoskeletal system



Outcomes

• Secondary:  Rehospitalization within 6 
months for:
– any reason
– catheter related complication
– adverse drug reactions



Analysis
• Descriptive Statistics
• Multivariate Logistic Regression Analysis
• Propensity Score to adjust for confounding

– Develop logistic regression model to predict early 
conversion to PO antibiotics.

– Use logistic regression model to calculate probability 
that patient would be treated with early conversion to 
PO. 

– Use propensity score to adjust for confounding.
• Adjustment for clustering (intrahospital and interhospital

variability)
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Results: Variability in Practice
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Antimicrobial Therapy
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Results
IV PO OR (95% c.I)

Characteristics
 Median Age in Years (IQR) 6.6 (2.2, 11.2) 6.4 (2.1, 11.2)

Length of Hospital Stay (Median, IQR) 4 (3, 6) 4 (3, 6) 0.97 (0.93, 1.01)
Gender
     Male 668 (61%0 565 (61%) 1.01 (0.84, 1.21)
Race
     White 787 (72%) 663 (72%) Ref.
     Black 197 (18%) 140 (15%) 0.84 (0.66, 1.07)
     Other 70 (6%) 78 (8%) 1.32 (0.94, 1.86)
Site
     Shoulder 24 (2%) 25 (3%) 1.24 (0.70, 2.19)
     Upper Arm 51 (5%) 36 (4%) 0.83 (0.54,1.29)
     Forearm 31 (3%) 34 (4%) 1.31 (0.80, 2.15)
     Hand 43 (4%) 40 (4%) 1.11 (0.71, 1.72)
     Pelvic/Thigh 339 (31%) 273 (30%) 0.94 (0.77, 1.13)
     Lower Leg 266 (24%) 242 (26%) 1.11 (0.91, 1.360
     Ankle/Foot 190 (17%) 178 (19%) 1.14 (0.91, 1.43)
Organism^
     Group A Strep 36 (3%) 34 (4%) 1.13 (0.70, 1.81)
     Staph aureus 375 (34%) 284 (31%) 0.85 (0.70, 1.03)
     MRSA 83 (8%) 60 (7%) 0.85 (0.60, 1.20)
     Pneumococus 13 (1%) 8 (1%) 0.73 (0.30, 1.76)
Surgery* 290 (27%) 219 (24%)

 ̂The listed organisms are not mutually exclusive.  Patients may have more than 1 organism recorded in their 
discharge record.
* As defined by the assigned APR-DRG.



Results

1.05 (0.56, 1.93)33 (4%)52 (5%)Treatment failure

0.26 (0.32, 0.76)4 (<1%)18 (2%)Adverse drug 
reaction

NA0 38 (3%)Catheter 
complication

0.67 (0.36, 1.24)51 (6%)105 (10%)Readmission within 
6 months

Adjusted OR 
(95% CI)

PO (921)IV (1093)



Strengths and Limitations
• Diagnosis codes

– Limited clinical data, but… 
– Cohort appears representative and comparison groups appear 

virtually identical in baseline characteristics.
• IV/PO classification

– Dependent on CVC procedure code, but…
– Validation using chart review of 10% random sample

• 93% of patients with procedure code for CVC actually had one 
inserted. 

• 0% of patients with no procedure code for CVC had one inserted.
– Sensitivity analyses being performed to evaluate potential effect of 

misclassification of exposure status.
• Outcomes

– Limited clinical data, but…
– readmission is an objective, relevant, and representative outcome 

measure in management of AO



Conclusions

• Early conversion to PO therapy after initial 
IV therapy in the hospital does not result in 
more treatment failures than prolonged IV 
therapy via CVC.

• CVC insertion associated with 
rehospitalization for catheter complications.

• There is marked variability in current 
management of AO in children.
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