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SUMMARY

We sought to comprehensively assess the prevalence and outcomes of complications associated
with Staphylococcus aureus bacteremia (SAB) in children. Secondarily, prevalence of methicillin
resistance and outcomes of complications from methicillin-resistant S. aureus (MRSA) vs.
methicillin-susceptible S. aureus SAB were assessed. This is a single-center cross-sectional study
of 376 patients 418 years old with SAB in 1990–2014. Overall, 197 (52%) patients experienced
complications, the most common being osteomyelitis (33%), skin and soft tissue infection (31%),
and pneumonia (25%). Patients with complications were older (median 3 vs. 0·7 years, P = 0·05)
and more had community-associated SAB (66% vs. 34%, P= 0·001). Fewer patients with
complications had a SAB-related emergency department or hospital readmission (10% vs. 19%,
P = 0·014). Prevalence of methicillin resistance increased from 1990–1999 to 2000–2009, but
decreased in 2010–2014. Complicated MRSA bacteremia resulted in more intensive care unit
admissions (66% vs. 47%, P= 0·03) and led to increased likelihood of having 52 foci (58% vs.
26%, P < 0·001). From multivariate analysis, community-associated SAB increased risk and
concurrent infections decreased risk of complications (odds ratio (OR) 1·82 (1·1–3·02), P = 0·021)
and (OR 0·58 (0·34–0·97), P = 0·038), respectively. In conclusion, children with SAB should be
carefully evaluated for complications. Methicillin resistance remains associated with poor
outcomes but have decreased in overall prevalence.

Key words: Antibiotic resistance, bloodstream infections, epidemiology, pediatrics, Staphylococcus
aureus.

INTRODUCTION

Staphylococcus aureus is a leading cause of bacteremia
in pediatrics, causing 9–12% of all bloodstream infec-
tions in children in the USA at the turn of the 21st cen-
tury [1–5]. In addition, resistance to methicillin have
approached as high as 60% among staphylococcal
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isolates obtained from hospitalized adult patients with
nosocomial bloodstream infections in hospitals across
the USA in 2001 [6,7]. Once confined to the hospital
setting, community-associated methicillin-resistant S.
aureus (CA-MRSA) has now emerged as an important
pathogen in the community as well [8–11].

The morbidities associated with S. aureus bacteremia
(SAB) consist of focal and systemic complications that
may occur at any bodily site with MRSA twice as likely
as methicillin-susceptible S. aureus (MSSA) to cause
complications in SAB [12]. Different studies have evalu-
ated complications in childrenwithSAB, includingosteo-
myelitis, septic arthritis, pneumonia,meningitis, infective
endocarditis, and toxic-shock syndrome [13–23]. Other
complications, including septic shock, respiratorydistress
syndrome, and splenic abscess have not been extensively
described in the pediatric population.More importantly,
patient outcomes including visit to the emergency depart-
ment (ED) and readmission to the hospital after infection
have not been evaluated.

This study was uniquely designed to comprehen-
sively evaluate the many focal and systemic complica-
tions associated with SAB in the pediatric population.
Our primary objective was to determine the incidence
and outcomes (including ED visit or hospital readmis-
sion) of focal and systemic complications of SAB. Our
secondary objectives were to evaluate the prevalence
of methicillin resistance as well as compare clinical
characteristics and outcomes of SAB complications
caused by MRSA and MSSA.

METHODS

This was a 25-year cross-sectional study of pediatric
patients who were diagnosed with SAB from 1 January
1990 to 31 December 2014 at Miller Children’s
and Women’s Hospital of Long Beach, a 308-bed,
not-for-profit, community-based teaching hospital fea-
turing pediatric and neonatal intensive care units
(ICUs), cancer, general surgery and cardiology centers.
Patients 418 years of age, with at least one positive S.
aureus blood culture anytime during hospitalization
were included in the study. Patients were initially
screened using microbiology records maintained by the
microbiology department. Only the first episode was
considered in subjects with multiple positive S. aureus
blood cultures within the same hospital stay. The institu-
tional review boards at Miller Children’s Hospital and
University of California, San Diego approved the
study to ensure protection of health information.

Definitions

A standardized form was used to collect patient demo-
graphics, comorbidities, including concurrent infections
with organisms other than S. aureus, microbiology data,
diagnostic studies, antibiotic therapy, and clinical out-
comes, including duration of hospitalization, ICU stay,
and S. aureus-related admission to the ED or hospital
within 2 years subsequent to the SAB episode. The
study period was defined as the time from the first posi-
tive culture to hospital discharge or death, with an add-
itional review for ED or hospital admission within 2
years after hospital discharge. Community-associated
bacteremia was defined as onset of infection initiating
within the community as evident by first positive blood
culture occurring 448 h after hospitalization, with no
recent admission to a healthcare institution or antibiotic
use within 90 days. A suspected focus of infection was
one that was identified concomitantly with the bacter-
emia. An infectious focus was deemed unsuspected
when diagnostic workup occurred 52 days after the
first positive culture. Days of bacteremia was defined as
the time from first positive to last positive cultures.

Using physician-assessed clinical features and appro-
priate diagnostic procedures (e.g. abdominal ultrason-
ography or radiography, echocardiogram, lumbar
puncture, bone radiography, gallium study, computed
tomography, or magnetic resonance imaging), a com-
plication of bacteremia was defined as having one of
the following conditions: endocarditis, osteomyelitis,
pneumonia, meningitis, septic shock, toxic shock syn-
drome, septic arthritis, skin–soft tissue infection
(including necrotizing fasciitis), splenic abscess, bac-
teriuria, respiratory distress syndrome, and septic
thrombophlebitis.

Statistical analyses

Data were entered into an Excel database and format-
ted for analysis. The cumulative prevalence of compli-
cations and period prevalence as well as percentage
yearly incidences of methicillin resistance were deter-
mined. Logistic regression was used to determine stat-
istical significance between time periods: 1990–1999
vs. 2000–2009 as well as 1990–1999 vs. 2010–2014.

Study subjects were divided according to the presence
or absence of SAB-related complications as well as pres-
ence or absence of methicillin resistance (i.e. MRSA vs.
MSSA) in those with complications. Subjects divided
into presence or absence of SAB-related complications
were also analyzed with premature infants excluded.
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Demographic, clinical, and outcome variableswere com-
pared between two groups using appropriate statistical
methods (i.e. χ2 tests or Fisher’s exact test for cross-
tabulationswithnominal variables and independent sam-
ples and Student t test for continuous variables). For
instances where non-parametric analyses were required,
Cochran’s Mantel–Haenszel tests were used for categor-
ical data, and theMann–Whitney testwith two independ-
ent samples for continuous data. To determine odds ratio
(OR), a correction of 0·5 was used in cells with values of
zero. All statistical tests were performed with two-tailed
analyses. Statistical differences between groups were
considered significant when P-values were40·05.

Univariable andbivariable analyseswere conducted to
identify clinical explanatory variables associated with
development of SAB-related complications, our binary
outcome variable. Statistically significant factors (P4

0·05) that were not considered an aftermath of SAB-
related complications were identified. Multivariate ana-
lysis to identify clinical parameters that represent poten-
tial predictors of SAB-related complications was
performed using logistic regression. The Kaplan–Meier
survival method with log-rank test was used to display
the cumulative probability of patients who survived dur-
ing hospitalization after first positive blood cultures [21].
All analyses were performed using SPSS PASW 20
(SPSS Inc., Chicago, Illinois, USA).

RESULTS

The medical records of 424 neonatal and pediatric
patients with positive blood cultures for S. aureus
were reviewed. A total of 48 patients were excluded
from analysis for the following reasons: 45 had incom-
plete or unavailable medical records, 2 were >21 years
old at the time of first positive culture and 1 had con-
taminated blood cultures as reported by the micro-
biology laboratory. The remaining 376 patients (i.e.
98 in 1990–1999, 216 in 2000–2010, and 62 in 2010–
2014) were included in our study.

The overall prevalence of complications among hos-
pitalized pediatrics with SAB during the 25-year period
was 52% (197 of 376). The most common complica-
tions observed were skin and soft tissue infections,
osteomyelitis, pneumonia, and septic arthritis (Fig. 1).
Septic shock, infective endocarditis, bacteriuria, menin-
gitis, toxic-shock syndrome, as well as septic thrombo-
phlebitis were more infrequent. Among subjects who
experienced complications, 63 (32% of 197) had 52

Fig. 1. Overall prevalence (%) by type of complication. Of 376 pediatric subjects, 197 (52%) had complications associated
with Staphylococcus aureus bacteremia and 63 patients experienced 52 types of complications.

Table 1. Complications of unsuspected focus

Unsuspected focus, no. (%) n= 140a

Osteomyelitis 27 (19)
Septic arthritis 13 (9)
Pneumonia 13 (9)
Endocarditis 7 (5)
52 foci, no. (%) 20/48

(42%)
Time to complication from hospital admission,
median, days

5

no., number.
a Of 140 evaluable patients, 48 (34%) had complications of
unsuspected focus.

Pediatric Staphylococcus aureus bacteremia complications 2633

https://doi.org/10.1017/S0950268817001571 Published online by Cambridge University Press

https://doi.org/10.1017/S0950268817001571


foci and 48 (34% of 140 evaluable patients) had an
unsuspected focus with osteomyelitis (19%), septic arth-
ritis (9%), pneumonia (9%), and endocarditis (5%)
being the most common infectious foci. Forty-two per-
cent of patients with an unsuspected focus had 52
complications, and median time to identification of
an unsuspected focus was 5 days (Table 1).

All subjects by presence vs. absence of complications

Table 2 shows the baseline characteristics and demo-
graphic information of study patients. Patients with
complications were older than patients without (P=
0·05). There were no significant differences between
subjects in these two groups in terms of gender, race,

comorbid conditions (except prematurity (P= 0·002)),
presence of central venous catheters (CVC), and pros-
thetic devices. Compared with those without, more
patients with complications had community-associated
SAB (66% vs. 34%, P= 0·001). On the contrary, signifi-
cantly less patients with complications had concurrent
infections by organisms other than S. aureus (31% vs.
47%, P= 0·01).

With respect to treatment and clinical outcomes in
patients with complications vs. those without, as
shown in Table 3, ICU stay, mean duration of SAB,
and death during hospitalization (both SAB-related
and all-cause) were not significantly different. No dif-
ferences were seen in antibiotic initiations within 24 h
and vancomycin therapy (empiric use and duration of

Table 2. Baseline characteristics by complications and methicillin resistance

Variable

With
complications
(n= 197)a

Without
complications
(n= 179) P-valueb

MRSA
complications
(N = 38)

MSSA
complications
(N= 159) P-valuea

Age, mean ± S.D. (median,
range), years

5 ± 5·5 (3,
0·003–20)

3·8 ± 5·7 (0·7,
0·003–22)

0·05 5·8 ± 6·3 (2·3,
0·003–20)

4·8 ± 5·2 (3,
0·003–20)

0·32

Male gender, no. (%) 132 (67) 107 (60) 0·15 23 (61) 109 (69) 0·35
Race, no. (%)

Hispanic 92 (47) 78 (44) 0·45 18 (47) 74 (47) 0·54
White 41 (21) 42 (24) 9 (24) 32 (20)
Black 35 (18) 35 (20) 7 (18) 28 (18)
Asian 11 (6) 15 (8) 0 (0) 11 (7)
Other 16 (8) 8 (5) 4 (11) 12 (8)

Comorbid conditionsc,
no. (%)
Prematurity 46 (23) 68 (38) 0·002 9 (24) 37 (23) 0·99
Neurologic 17 (9) 18 (10) 0·65 5 (14) 12 (8) 0·33
Cancer 12 (6) 17 (10) 0·22 0 (0) 12 (8) 0·13
Hemophilia A 2 (1) 6 (3) 0·16 0 (0) 2 (1) 0·99
SLE with CNS
involvement

2 (1) 5 (3) 0·27 0 (0) 2 (1) 0·99

Trauma/burn 5 (3) 2 (1) 0·45 0 (0) 5 (3) 0·59
Connective tissue 5 (3) 2 (1) 0·45 0 (0) 5 (3) 0·59
Diabetes 3 (2) 0 (0) 0·25 1 (3) 2 (1) 0·47
Cirrhosis 1 (1) 0 (0) 0·99 0 (0) 1 (1) 0·99
Aplastic anemia 2 (1) 2 (1) 0·99 1 (3) 1 (1) 0·34

Community-associated
infection, no. (%)

114 (66) 58 (34) 0·001 17 (44) 97 (63) 0·036

Concurrent infection, no (%) 45 (31) 55 (47) 0·01 9 (27) 36 (32) 0·67
Central venous catheters,
no. (%)

94 (76) 106 (80) 0·53 21 (84) 73 (75) 0·32

Prosthetic device, no. (%) 3 (2) 6 (5) 0·5 1 (4) 2 (2) 0·5

CI, confidence interval; CNS, central nervous system; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-
sensitive S. aureus; S.D., standard deviation; SLE, systemic lupus erythematosus.
a Percentages presented for nominal variables are based on number of evaluable patients, which may represent a different
denominator than the sample size in each category.
b Only P-values were provided for continuous variables.
c Percentages do not add up to 100% as some patients had no or more than one concomitant disease.
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Table 3. Treatment and clinical outcomes by complications and methicillin resistance

Variable

With
complication
(n= 197)a

Without
complication
(n= 179)

Odds ratio
(95% CI,
P-value)b

MRSA
complication
(n= 38)

MSSA
complication
(n= 159)

Odds ratio
(95% CI,
P-value)a

No. of complications, mean ± S.D.
(median, range)

1·5 ± 0·9 (1, 1–6) – – 2·2 ± 1·4 (2, 1–6) 1·3 ± 0·6 (1, 1–4) 0·01

> 1 Foci, no. (%) 63 (32) 22 (58) 41 (26) <0·001
Second focus in patients with
osteomyelitis/septic arthritis, no. (%)

29/57 (51) – – 12 (92) 17 (39) 0·001

Antibiotics initiated 424 h of first
positive culture, no. (%)

175 (92) 160 (93) 0·74 35 (92) 140 (92) 0·99

Empiric vancomycin, no. (%) 134 (69) 135 (76) 0·14 33 (87) 101 (65) 0·009
Days of vancomycin use, mean ± S.D.
(median, range)

8·9 ± 9·6 (4, 1–47) 8·2 ± 10·2 (4, 1–75) 0·56 17·9 ± 12·3 (14, 1–47) 5·6 ± 5·5 (3, 1–26) <0·001

Days of bacteremiac, mean ± S.D.
(median, range)

2·5 ± 2·8 (1, 1–20) 2·4 ± 6·9 (1, 1–88) 0·98 2·8 ± 3·5 (1, 1–20) 2·4 ± 2·7 (1, 1–20) 0·42

Days to clear bacteremiad, mean ± S.
D. (median, range)

4·4 ± 3·3 (4, 1–20) 4·2 ± 8·2 (3, 1–96) 0·8 5·4 ± 4 (4·5, 1–20) 4·1 ± 3 (3, 1–19) 0·07

Total hospital days, mean ± S.D.
(median, range)

38·2 ± 50·8 (18, 1–382) 53·8 ± 55·5 (24, 2–309) 0·006 41·1 ± 46·5 (24·5, 1–248) 37·4 ± 51·9 (16, 1–382) 0·69

Hospital days after first positive
culture, mean ± S.D. (median, range)

29·1 ± 40·5 (16, 0–381) 39·7 ± 45·6 (18, 0–309) 0·02 28·5 ± 19·5 (22·5, 1–62) 29·2 ± 44·2 (15, 0–381) 0·92

ICU stay, no. (%) 99 (50) 97 (54) 0·45 25 (66) 74 (47) 0·03
Subsequent ED or hospital
readmission for Staphylococcus
aureus infection, no. (%)

19 (10) 33 (19) 0·014 5 (14) 14 (9) 0·37

All-cause case fatality, no. (%) 18 (9) 14 (8) 0·648 5 (13) 13 (8) 0·35
SAB-related case fatality, no. (%)e 10 (56) 4 (29) 0·165 3 (60) 7 (54) 0·99

CI, confidence interval; ED, emergency department; ICU, intensive care unit; MRSA, methicillin-resistant S. aureus; MSSA, methicillin-sensitive S. aureus; S.D., standard
deviation; SAB, S. aureus bacteremia.
a Percentages presented for nominal variables are based on number of evaluable patients, which may represent a different denominator than the sample size in each category.
b Only P-values were provided for continuous variables.
c Days of bacteremia was defined as time from first positive to last positive cultures.
d Days to clear bacteremia was defined as time from first positive to first negative cultures.
e The total number of patients was based on those who died.
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therapy) between these two groups. Fewer patients
with complications had a SAB-related ED or hospital
readmission within 2 years (10% vs. 19%, P= 0·014).
Hospital stay, both total and after first positive cul-
ture, were shorter for patients with complications
(median 18 vs. 24 days, P = 0·006; median 16 vs. 18
days, P = 0·02). When analysis of demographic and
outcomes for patients with and without complications
was performed with the exclusion of all premature
neonates, there were no longer any significant differ-
ences in age (median 5 vs. 3 years, P= 0·59), total hos-
pital stay (median 15 vs. 14 days, P= 0·32), and stay
after positive culture (median 15 vs. 13 days, P =
0·84) (not shown). Kaplan–Meier analysis did not
demonstrate a significant relationship between patient
survival during hospital stay within 60 days after first
positive cultures and complications (Fig. 2).

Prevalence of methicillin resistance

Compared with the first 10-year study period from
1990 to 1999, the second 10-year period from 2000
to 2009 had significant increases in the prevalence of
methicillin resistance (26% of 216 vs. 5% of 98, P <
0·001) and complications (53% vs. 36%, P = 0·004)
(Fig. 3). However, there was a decrease of methicillin
resistance in 2010–2014 and the prevalence did not
differ significantly from 1990 to 1999 (2% of 62 vs.
5% of 98, P = 0·31).

Subjects with complications by methicillin resistance

Among subjects with complications, all baseline char-
acteristics were similar between those with MRSA vs.

MSSA SAB-related complications (Table 2). More
complicated SAB originating from the community
were caused by MSSA (63% vs. 44%, P = 0·036).
The number of complications per episode (2·2 vs.
1·3, P= 0·01) and proportion of patients with multiple
foci (58% vs. 26%, P < 0·001) were significantly higher
in those with MRSA SAB than MSSA SAB (Table 3).
Among those with SAB and septic arthritis or osteo-
myelitis, 12 of 13 of subjects with MRSA and 17
of 44 with MSSA had a second focus (92% vs. 39%,
P = 0·001). Compared with those with MSSA, more
patients with complications associated with MRSA
SAB had ICU stay (66% vs. 47%, P= 0·03). More of
these patients also were initiated on vancomycin
empirically (87% vs. 65%, P = 0·009) and had longer
vancomycin therapy (17·9 vs. 5·6 days, P< 0·001)
than patients with complications from MSSA SAB.

Multivariate analysis

By multivariate regression analysis (Table 4), patients
with community-associated infections were twice as
likely to develop SAB-related complications (OR
1·82; 95% confidence interval (CI) 1·1–3·02, P= 0·02).
Conversely, patients with concurrent infections were
almost twice as less likely to develop complications
(OR 0·58; 95% CI 0·97–0·34, P= 0·038). Admission
to the ICU, age, and methicillin resistance were not
associated with development of complications.

DISCUSSION

The morbidities associated with SAB consist of com-
plications that may occur at any bodily site. Our
study was unique as it comprehensively evaluated
these distinct complications and readmission to the
ED or hospital associated with SAB. Overall, more
than half of the children with SAB in our cohort
experienced complications. Similar to other published
pediatric studies, the most common complications
identified in our study were osteomyelitis, skin and
soft tissue infection, pneumonia, and septic arthritis
[14,20,22–24]. Respiratory distress syndrome was
also a common complication in our study, observed
in 16% of children. Infrequent complications in our
study were infective endocarditis and toxic-shock syn-
drome, which is also similar to existing evidence
[16,24]. Of note, almost 80% of our patients had
CVC. The primary origin of SAB in one study was
from CVC and prolonged bacteremia was also
reported in the presence of CVC [13,22].

Fig. 2. Stratified Kaplan–Meier curve of hospital days
after first positive Staphylococcus aureus blood cultures.
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Unsuspected foci may contribute significantly to
the mortality and morbidity of SAB as failure to iden-
tify complications timely, particularly endocarditis
and vertebral osteomyelitis, may result in calamitous
outcomes, including neurologic events, multi-organ
failure, paralysis, and death [25,26]. Among children
with SAB-related complications in our study,
one-third had unsuspected foci, which included osteo-
myelitis, septic arthritis, and pneumonia. Similarly,
unsuspected foci of infection were identified in 20%
of pediatric patients (excluding neonates) with SAB
[14]. Another study that evaluated only deep-seated
foci of infections (primarily consisted of osteomyelitis
and endocarditis) observed unsuspected complications
in only 3·7% of children [18]. This difference was most
likely attributed to our distinct definition for unsus-
pected focus, defined as 52 days after first positive
blood cultures in our study as opposed to before

hospital discharge in the other study. Furthermore,
in our study, one-third of children with SAB-related
complications also had multiple foci of infection.

We observed a rise in MRSA causing bacteremia
in children between 1990–1999 and 2000–2009 and
conversely a decrease in methicillin resistance in
2010–2014. Similar drops in incidences of methicillin
resistance have also been documented in recent
years. Both hospital-acquired and CA-MRSA SAB
decreased in incidence from 2005 to 2011 in the
USA and MRSA SAB was shown to have decreased
from 11·5% to 7·8% of SAB from 2002 to 2007 in
the UK [27,28]. Furthermore, significantly more
patients with MRSA bacteremia in our study had
multiple foci of infection and ICU admission. An
association between multiple infectious foci and ICU
stay has been demonstrated previously in a 10-year
single-center study, in which 67% of pediatrics with
SAB requiring ICU admission had multifocal compli-
cations [29]. In another study, ICU admission was
more common in children with MRSA vs. MSSA
SAB [30].

Our findings from multivariate regression modeling
indicated that those with complications, as compared
with those without, were two times more likely to
have community-associated SAB. This corroborates
with one previously published study that demonstrated
significantly more children with suspected complica-
tions, compared with those without, had community-
onset SAB (83% vs. 57%, P< 0·01) [18]. While this
trend was observed in another study of children with

Fig. 3. Annual incidences (%) of methicillin resistance by year. Compared with 1990–1999, in 2000–2009, there were
significant increases in methicillin resistance (5% of 98 vs. 26% of 216, P < 0·001) and 10-year period prevalence of
complications (36% vs. 53%, P= 0·004). In 2010–2014, methicillin resistance decreased to 2% and did not significantly
differ compared with 1990–1999 (5% of 98 vs. 2% of 62, P= 0·31).

Table 4. Multivariate analysis of risk factors associated
with complicationsa

Factor
Odds ratio (95%
confidence interval) P-value

Concurrent infections 0·58 (0·34–0·97) 0·038
Community-associated
infection

1·82 (1·1–3·02) 0·021

a Age, methicillin-resistant Staphylococcus aureus, and
admission to the intensive care unit were analyzed but
found to be not significant.
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bone and joint infections, it was not apparent in chil-
dren with SAB complicated by endocarditis [20,21].
Interestingly, one study observed 95% of 58 cases of
S. aureus infections requiring pediatric ICU admission
were community-associated [31]. Although studies have
found age, MRSA, and delayed antibiotic therapy to
be associated with SAB complications in multivariate
models [16,28,30], these associations were not found
to be significant in our analysis. However, we did
show that the presence of concurrent infections was
associated with a lower risk of SAB complications.

Case-fatality rates associated with SAB have ranged
from 1·4% to 8% in children (8% observed in our study)
[13,14,17,20]. Furthermore, in children, increased mor-
tality has been observed in those with SAB-related
endocarditis (20%) and potentially, toxic shock syn-
drome (∼5%) [16,32].

In our study, the exclusion of all premature patients
yielded differing results for age and hospital stay.
However, this is not unexpected as a large proportion
of premature patients had uncomplicated SAB and all
tended to have longer hospital stay due to their under-
lying conditions. Approximately 14% of our pediatric
population were subsequently admitted to the ED or
hospital for SAB within 2 years. Significantly fewer
children with complications, as compared with those
without, had subsequent SAB-related ED or hospital
visit, an interesting finding in our study that has not
been previously assessed in other pediatric studies.
This observation, along with our observation from
multivariate analysis that patients with concurrent
infections were less likely to develop SAB complica-
tions may be attributed to more aggressive treatment
and monitoring or differences in innate immunity
response to infection.

Limitations of this study were irretrievable data, par-
ticularly those in the early study period to determine
whether or not the foci of infection were unsuspected
(i.e. 52 days after diagnosis of SAB). We also did
not record whether patients have had a recent episode
of SAB before their first positive culture. In addition,
although recent evidence has suggested the need to clas-
sify bloodstream infections into community- and
healthcare-associated categories, we did not know
with certainty about all healthcare interactions of
study patients outside of our institution before the
study period [33]. Furthermore, molecular analysis
was not performed to truly determine the presence of
community-associated strains as isolates were not con-
sistently saved for analysis throughout the study period.
Lastly, readmission to the hospital or ED was also only

captured at our hospital; therefore, this may have been
underestimated since admission to other healthcare
facilities was not assessed.

In conclusion, with the high prevalence of complica-
tions, both concurrent andunexpected, hospitalized chil-
dren with SAB should be carefully evaluated and
monitored, including those with community-associated
and nosocomial SAB. Our interesting discoveries show-
ing less patients with SAB complications subsequently
requiring ED or hospital admission as well as children
with concurrent infections by other organisms being
less likely to develop SAB complications deserve further
exploration to determine potential contributory roles of
treatment differences or innate immunity. In addition,
future studies should evaluate the impact on mortality
and infection-related hospital readmission of treatment
strategies and other clinical outcomes, such as antibiotic
selection, duration and outpatient adherence, source
control, as well as infectious disease consult utilization.
Lastly, the prevalence of MRSA sharply decreased dur-
ing the last 5 years of our study, and this appears to be a
part of a larger trendof decreased prevalence ofmethicil-
lin resistance in recent years worldwide. Although
MRSA may be less prevalent, clinicians should still be
vigilant as MRSA bacteremia was associated with a
greater number of complications and ICU stay.
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