
Quickly identifying whether osteo-
myelitis is caused by methicillin-
resistant Staphylococcus aureus 
(MRSA) or methicillin-sensitive S 
aureus (MSSA) is critical to deliver-
ing appropriate treatment. During 
the 2011 annual meeting of the 
Pediatric Orthopaedic Society of 
North America, Mininder S. Ko-
cher, MD, MPH, director of the 
clinical effectiveness research unit 
at Children’s Hospital Boston, re-
ported on a prediction algorithm 
developed at one hospital that 
could help quickly differentiate 
between MRSA and MSSA osteo-
myelitis.

The retrospective chart review, 
conducted at Children’s Hospital 
Boston, focused on 129 children 
(ages 1–18 years) treated for S au-
reus osteomyelitis, as determined 
by positive cultures from bone and 
surrounding tissue, from Jan. 1, 
2000, to May 31, 2009. Of these, 
118 were positive for MSSA and 
11 were positive for MRSA. 

Data obtained for each patient 
included age, gender, symptoms, 
duration, current antibiotic use, 
past medical history, hospitaliza-
tions, vital signs (temperature, 
heart rate, and blood pressure), 
laboratory results (serum white 
blood cell count [WBC] and differ-
ential, hematocrit, platelet count, 
erythrocyte sedimentation rate 
[ESR], C-reactive protein [CRP]), 
and the results of any imaging 
studies.

The search for predictors
Researchers then compared the 
two groups based on 16 different 
variables and found that MRSA 
patients had a greater use of antibi-
otics, were less likely to be weight 
bearing, had a higher temperature, 
and had a faster heart rate than 
MSSA patients.

“We then looked for indepen-
dent predictors of MRSA using 
multivariate logistic regression,” 

said Dr. Kocher. They identi� ed the 
following four independent predic-
tors of MRSA: 
•   temperature greater than 

38 degrees C
•   hematocrit less than 34
•   serum WBC greater than 12,000 
•   CRP greater than 13

“More than half of the MRSA 
patients had all of these predic-
tors,” he continued, “and none of 
the MSSA patients had all four 
(Fig. 1). “Based on this algorithm, 
the probability that a patient has 
MRSA is high if the patient has all 
four predictors, and very low if the 
patient has zero or one predictor.”

He also cited previous research 
that generally supported the � nd-
ings of this study, particularly with 
regard to the higher WBC counts 
and CRP levels in children with 
MRSA osteomyelitis compared to 
those with MSSA osteomyelitis.

Telling the difference: 
MRSA or MSSA osteomyelitis
By Mary Ann Porucznik

Predictive algorithm works for one hospital…but will it work for others?
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Fig. 1 More than half of the patients 
with MRSA (shown in orange) had 
all 4 predictors; none of the patients 
with MRSA had no predictors. 
More than half of the patients with 
MSSA (shown in purple) had no 
predictors; none of the patients with 
MSSA had all 4 predictors.

Don’t overlook epidemiologic differences
By Howard R. Epps, MD

Proposed algorithm may not apply to other centers
Dr. Kocher and colleagues should be ap-
plauded for attempting to help guide empiric 
antibiotic treatment for acute hematogenous 
osteomyelitis before culture results become 
available. The small number of patients with 
MRSA infections (8 percent) included in this 
paper, however, makes the applicability of 
these data to other centers questionable. 

Sheldon L. Kaplan, MD, chief of the infec-
tious diseases service at Texas Children’s Hospi-
tal (TCH) in Houston, has prospectively tracked 
every S aureus infection admitted to TCH since 
Aug. 1, 2001. Over a 6-year period, 57 percent 
of the 225 cases of acute hematogenous osteo-
myelitis at TCH were caused by MRSA. 

Dr. Kaplan looked at several of the vari-
ables that Dr. Kocher found were predictive of 
a MRSA infection and found no relationship 
between them and the antibiotic sensitivity of 
the organism. Instead, his team has discovered 

that other factors seem to be more important. 
Genetic analysis of the isolates at TCH 

has shown that patients with S aureus strains 
harboring the gene encoding for the exotoxin 
Panton-Valentin leukocidin (PVL) had signi� -
cantly higher measures of in� ammation—
including serum white blood cells, CRP, and 
erythrocyte sedimentation rates—during hos-
pitalization. Patients infected with PVL-
positive strains also had more complex in-
fections and more frequent complications 
such as deep venous thrombosis and chronic 
osteomyelitis irrespective of the methicillin-
sensitivity of the isolate. In fact, Dr. Kaplan’s 
group found that the percentage of MSSA 
infections that caused invasive disease such as 
osteomyelitis was signi� cantly higher than the 
percentage of MRSA infections that led to a 
deep infection.

Analysis for the presence of PVL raises 

interesting questions about the virulence of 
some S aureus strains, but, unfortunately, has 
no clinical use at this time. In areas such as 
Houston, where MRSA infections are more 
common, surgeons should prescribe empiric 
antibiotic therapy based on the burden of 
MRSA in the community and the prevalence of 
clindamycin-resistant strains.

The studies referenced in this commentary 
can be found in the online version, available at 
www.aaosnow.org

Disclosure information: Dr. Epps—
Pediatric Orthopaedic Society of North 
America, AAOS Now.

Howard R. Epps, MD, is a member of the 
Fondren Orthopedic Group, LLP, and a mem-
ber of the AAOS Now editorial board. He can 
be reached at epps@fondren.com
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