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Abstract:
Background: It is believed to be the standard of care to obtain a blood culture in a child who is hospitalized for pneumonia. In recent 
years, many studies have questioned the utility of this practice in the presence of age appropriate immunization. We conducted this study 
to determine the current prevalence of bacteremia in children with uncomplicated pneumonia and the utility of obtaining blood cultures 
in these children.
Objective: To evaluate the risk of bacteremia in hospitalized young children with pneumonia.
Methods: This was a retrospective review from July 2003 until July 2008. The setting was the pediatric emergency department of an 
urban teaching hospital. The study population included children under 36 months of age who had been fully immunized and who had 
been hospitalized with radiographic evidence of uncomplicated pneumonia. Excluded were children who were currently using antibi-
otics or who had used antibiotics within the previous 48 hours, as well as children with immunodeficiency status such as sickle cell 
anemia, immunoglobulin deficiency, or children on steroid therapy.
The radiologist’s interpretation of each chest radiograph was reviewed and recorded. The variables studied were age (in months), 
 gender, race, birth history, pneumococcal vaccination status, appearance on arrival, temperature on arrival, respiratory rate, oxygen 
saturation, white blood cell (WBC) count, neutrophil count, band count, and urine culture. The chi-square test and logistic regression 
were used to analyze the data.
Results: A blood culture was obtained in 535 children hospitalized with radiographic pneumonia. Bacteremia was present in 12 children 
(2.2%). All organisms isolated from the blood cultures were considered contaminants.
Conclusion: Children hospitalized with uncomplicated pneumonia have a low rate of positive blood cultures. None of the variables 
studied predicted bacteremia. The absence of true-positive cultures among the organisms isolated suggests little value in obtaining blood 
cultures in children hospitalized due to uncomplicated pneumonia.
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Introduction
Pneumonia is a common reason for hospitalization 
in the pediatric population. In industrialized nations, 
the annual incidence of pneumonia is estimated to be 
33 per 10,000 in young children.1 Blood cultures are 
frequently obtained in the management of  children 
hospitalized for pneumonia. Studies have shown 
a low prevalence of bacteremia in the presence of 
pneumonia.2,3 Although studies have shown a con-
tinued decline in rates of bacteremia, the practice of 
obtaining a blood culture has remained unchanged. 
We conducted this study to determine the current 
prevalence of bacteremia and the utility of blood cul-
tures in children with uncomplicated pneumonia who 
are otherwise healthy and fully immunized.

Methods
Study design
This retrospective cohort study included children up to 
36 months of age with uncomplicated pneumonia who 
were hospitalized and had blood cultures drawn prior 
to receiving antibiotics. This study was conducted in 
an urban hospital between July 1, 2003, and June 30, 
2008. The institutional review board of this hospital 
approved this study. During the study period, it was 
a common practice to obtain a blood culture in chil-
dren with pneumonia requiring hospitalization. Blood 
cultures were obtained by either physicians or nurses 
using sterile techniques, and the cultures were then 
inoculated into pediatric blood culture bottles (Pedi-
BacT, bioMérieux, Durham, NC). The microbiology 
laboratory used a microbial detection  system (BacT/
Alert, bioMérieux) to process all blood  cultures. Bottles 
identified as positive were immediately removed from 
the instrument, and an aliquot was taken for gram stain 
and subculture. Bacterial isolates were identified by 
conventional procedures and cultures were allowed to 
grow for 5 days before a final positive confirmation.

Participants
We identified children with pneumonia using the 
ICD-9 diagnosis code. Children up to 36 months of 
age were included if all of the following pertained: 
(1) there was radiographic evidence of pneumonia 
that had been interpreted by an attending radiologist, 
(2) the child was hospitalized, (3) the child had been 
fully immunized, (4) the child had no chronic  condition 
(including sickle cell disease, neuromuscular disorder, 

congenital heart disease, and cystic fibrosis) or immu-
nodeficienty state, and (5) a blood culture had been 
obtained. Exclusion criteria included the following: 
(1) the child had complicated pneumonia (eg, mutilo-
bar pneumonia, empyema, or effusion), (2) the child 
was currently using or had used antibiotics within the 
previous 48 hours, or (3) the child used steroids.

Measured outcomes and protocol
Bacteremia was defined as growth of any pathogenic 
organism on blood culture. The bacteria that were 
considered pathogenic included Streptococcus pneu-
moniae, Staphylococcus aureus, group A strepto-
cocci, Enterococcus species, Neisseria meningitidis, 
Enterobacteriaceae, Salmonella species, Moraxella 
catarrhalis, Pseudomonas species, Hemophilus 
influenzae, Campylobacter species, and Escherichia 
coli. The bacteria that were considered contaminant 
included coagulase-negative Staphylococcus spe-
cies, β-hemolytic streptococci, Micrococcus species, 
Clostridium species, Corynebacterium species, and 
Neisseria species other than Neisseria meningitidis 
or Neisseria gonorrhoeae.

To determine possible predictors of bacteremia, the 
following variables were studied: age (in months), gen-
der, race, birth history, pneumococcal vaccine status, 
appearance on arrival, temperature on arrival, respira-
tory rate, oxygen saturation, white blood cell (WBC) 
count, neutrophil count, band count, and urine culture.

Statistical methods
Both the chi-square test and logistical regression 
were used to analyze the data. Statistical significance 
was determined a priori as P , 0.05 by chi-square 
test. Only these variables were entered into a logistic 
regression model predicting blood culture positivity.

Results
Blood cultures were obtained in 535 children with 
radiographic pneumonia (Table 1). Of the 535 chil-
dren, 313 (58.5%) were male. The mean patient age 
was 14.6 ± 7.9 months. Most children were 3 months 
or older (96.6%). Race and birth history had no sig-
nificance in the results of the blood cultures (P = 0.28 
and P = 0.97 respectively). The mean temperature was 
100.6 °F ± 0.08 °F, and 143 patients (26.7%) had a 
temperature of 102 °F or higher at initial evaluation. 
The rate of contamination was 100% in the positive 
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cultures. There were no statistically significant dif-
ferences in age or gender between patients who were 
later identified as having bacteremia and those with 
negative cultures. There was no difference in mean 
temperature between patients with bacteremia or 
 contaminated blood cultures (101.52 °F ± 0.48 °F) and 
those with negative blood cultures (100.58 °F ± 0.08 °F, 
P = 0.32). There were no statistically significant differ-
ences between children with positive blood culture and 
those without as can be seen from the white blood cell 
count (12.52 ± 0.28 vs. 15.05 ± 2.38, P = 0.58), neu-
trophil count (57.23 ± 0.88 vs. 63.75 ± 6.49, P = 0.33), 
band count (4.60 ± 0.33 vs. 6 ± 1.72; P = 0.56), respira-
tory rate (44.02 ± 0.60 vs. 45.67 ± 2.96, P = 0.93), and 
O2 saturation (96.68 ± 0.11 vs. 96.41 ± 0.80, P = 0.68). 
The only variable that came close to statistical signifi-
cance was appearance on arrival. Looking ill on arrival 
predicted 33% (4/12) of bacteremic patients (P = 0.056) 
(Table 2). All the subsequent blood  cultures obtained in 
these children were negative for pathogenic bacteria.

The organisms isolated from the blood cultures 
were Streptococcus viridians (2),  Staphylococcus 
epidermidis (2), Staphylococcus warneri (2), 
 Micrococcus species (2), Staphylococcus hominis (1), 
staph  coagulase (-) (1), Acinobacter species (1) and 
Neisseria sicca (1). (Figure 1) No child required 
respiratory support and there was no mortality.

Discussion
This study addresses the current risk of bacteremia 
in uncomplicated pneumonia in young, otherwise 
healthy children. We evaluated the utility of blood 
culture in children with uncomplicated pneumo-
nia. The prevalence of bacteremia in this study was 
one of the lowest reported rates of bacteremia in 
children with pneumonia. Previously published 
studies have reported bacteremia rates of 1.2% to 
2.7%. The low bacteremia rate shown in our study 
is related to several factors. Before the introduc-
tion of routine immunization with Haemophilus 
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Figure 1. organisms isolated from blood cultures.

Table 1. demographics of patients who participated in the study.

Blood culture negative Total negative positive Total positive Total general
Gender Gender
M F M F

Age (avg months) 14.38 15.21 16 17   
Race        
hispanic 226 152 378 6 4 10 388
African-American 72 60 132  2 2 134
other 9 4 13    13
Total general 307 216 523 6 6 12 535

Table 2. Statistical significance of variables for bacteremia.

Variable P value
Age 0.9
gender 0.42
Race 0.28
Birth history 0.97
Appearance on arrival 0.05
Pneumococcal vaccine 0.93
o2 saturation 0.68
Temperature on arrival 0.32
Respiratory rate 0.93
WBC count 0.58
Neutrophil count 0.32
Band count 0.56
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biases may have had major effects on our results, thus 
rendering our results not generalizable.

Since obtaining a blood culture was a  prerequisite 
for study inclusion, we did not include children with 
pneumonia in whom a blood culture was not obtained. 
In addition, we only included those children who 
were hospitalized and not those who were treated as 
outpatients.

conclusion
This study indicates that children with uncompli-
cated pneumonia who are immunocompetent and 
fully immunized are at low risk for bacteremia. In 
this study, all positive blood cultures were contami-
nants. This finding also calls into question the util-
ity of blood cultures in children with uncomplicated 
pneumonia.
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influenzae type b (Hib) vaccine and pneumococcal 
conjugate vaccine, the prevalence of occult bacter-
emia was 5% in  otherwise healthy children.4,5 Prior 
to 2000,  bacteremia rates of 1.9% and 1.6% were 
reported in children with pneumonia.6,7 The wide-
spread use of pneumococcal conjugate vaccine has 
further reduced the risk of occult bacteremia.8–11 
The efficacy of the current pneumococcal conjugate 
vaccine (PCV7) against invasive disease caused by 
vaccine serotypes is 97.4%.12 The successful imple-
mentation of PCV has made occult bacteremia less 
common.13

Since many underlying cardiopulmonary disor-
ders and other medical conditions may predispose to 
pneumonia, we excluded children with these condi-
tions from this study. The purpose of this study was to 
determine the risk of bacteremia in otherwise healthy 
children who have been fully immunized.

In this study, all 12 cases of bacteremia were false 
positives due to contaminants. Studies have shown 
that drawing blood cultures from young uncoopera-
tive children may influence the rate of  contamination.14 
A contamination rate of 2% to 3% has been considered 
acceptable.15 These false positive or contaminant blood 
cultures may lead to unnecessary diagnostic evalua-
tion and treatment and prolonged hospitalization.16–18 
In this cost-conscious era, it is important to look at the 
additional costs associated with contaminated blood 
cultures.

We can also conclude that if the child is completely 
immunized, the majority of blood culture results will be 
false positive. Our findings are in agreement with the 
previous report of 80% false positive blood culture.19

Limitations
This study has several limitations. Children with 
pneumonia of viral etiology may have been included. 
This may lead to underestimating the overall risk of 
bacteremia in children with pneumonia. The study 
did not deal with the subgroup of patients who ini-
tially might have had uncomplicated pneumonia but 
later developed complicated pneumonia. In these 
patients, we cannot comment on the utility of blood 
cultures.

The results of this study may not be generalizable, 
as treating physicians at our institution may be overly 
conservative in admitting patients to the  hospital 
because of poor compliance and follow-up. These 
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