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Objectives: Premature infants are at higher risk of developing serious bacterial infections (SBI). However, 
the incidence of SBI in ex-premature infants presenting to the emergency department (ED) remains 
undetermined. The objective of this study is to examine the incidence of SBI in ex-premature infants with a 
postconceptional age of less than 48 weeks presenting to a pediatric ED.

Methods: A retrospective medical record review was conducted on 141 ex-premature infants with a 
postconceptional age of less than 48 weeks who had a full or partial septic work up completed in a 
pediatric ED between January 1, 1998 and March 31, 2005. 

Results: The overall median gestational age at birth was 35 weeks (IQR 33-36 week) and the overall 
median postconceptional age at ED presentation was 40 weeks (IQR 37-42 weeks). Thirteen (9.2%) infants 
were found to have a SBI. Five subjects had pneumonia, four with bacteremia, two with pyelonephritis, and 
two with a concomitant infection of meningitis/pneumonia and bacteremia/pyelonephritis. 

Conclusion: The results of this study reveal that the incidence of SBI in ex-premature infants with a 
postconceptional age of less than 48 weeks is similar to in-term infants (9.2%) and is consistent with 
previously published incidence rates in-term infants (10%).
[WestJEM. 2009;10:37-40.]

INTRODUCTION
Premature infants are considered to be at higher risk of 

developing serious bacterial infections (SBIs). A younger 
gestational age at birth is associated with higher incidence of 
SBIs;1-4 however, there is no literature showing the incidence 
of SBIs in discharged premature infants presenting to the 
emergency department (ED) at a postconceptional age of 
less than 48 weeks. Practice among ED practitioners varies 
due to the lack of evidence regarding SBIs in ex-premature 
infants whose postconceptional age is still less than 48 weeks, 
especially if their chronological age is more than two months. 
The objective of this study is to examine the incidence of SBIs 
in ex-premature infants presenting to a pediatric ED up to a 
postconceptional age of 48 weeks.

METHODS
Data Collection

A retrospective medical record review was conducted 
on ex-premature infants who presented to a university-based 
children’s hospital pediatric ED between January 1, 1998 
and March 31, 2005. A data collection sheet was completed 
by the primary study investigator (NI). Study subjects were 
identified from ED medical records with an ICD-9 code for 
prematurity. Data extracted from the records included the 
patient's gestational age at birth, age during the ED visit, 
gender, race, reason for ED visit, confounding variables such 
as underlying medical conditions, results of urine, blood, 
cerebrospinal fluid (CSF) cultures, chest x-ray results, and 
follow up for any return visit within one month for a SBI.
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Patients
Inclusion criteria included premature infants delivered at 

less than a gestational age of 37 weeks, who returned to the 
pediatric ED with a postconceptional age less than 48 weeks at 
the time of presentation, and had a partial or full septic work 
up performed by the attending physician on duty. Full septic 
work up was defined as conducting all of these studies: blood, 
urine, and CSF cultures as well as chest radiograph; and 
partial septic work up was defined as conducting any of these 
studies. Exclusion criteria included those that were not born at 
our institution, missing/incomplete records, or those that did 
not have a full or partial septic work up completed in the ED.

A SBI was considered positive with any positive finding 
on urine, blood, CSF cultures or chest radiograph. Urine 
cultures were considered positive if a catheterized urine 
specimen grew greater than 10,000 colony forming units per 
milliliter of a single organism. Blood cultures were considered 
positive if a true pathogen was recovered or if skin flora 
was recovered through a central line. CSF cultures were 
considered positive if a true pathogen was recovered from the 
spinal fluid or if skin flora was isolated in the presence of a 
ventriculoperitoneal shunt. Chest radiograph readings were 
final interpretations read by a pediatric radiologist, and clinical 
correlation with the clinical history was used to determine 
the positive findings on the chest radiograph. Per ED policy 
during the study period, all patients discharged from the ED 
with cultures drawn are followed up by a clerical nurse and 
are often asked to return to the ED for positive culture results. 
Medical records were reviewed for return visits to the ED 
or hospitalization within one month of the initial ED visit to 
ensure that no patient was readmitted for a SBI after the initial 
ED visit. 

Statistical Analysis
Data were analyzed to generate descriptive statistics 

using Statistical Package for the Social Sciences version 10. 
(SPSS Inc., Chicago, Illinois) Given that our data are not 
normally distributed, we present our results as medians with 
interquartile (IQR) ranges. Chi-square and Mann-Whitney test 
were used to evaluate the differences between groups. This 
study was approved by the local institutional review board.

RESULTS
There were 190 medical records identified as premature 

infants seen in the ED during the study period requiring a 
work up for a possible SBI. Forty nine subjects were excluded 
due to non-infectious ED visits (17), greater than 48 weeks 
postconceptional age at time of ED visit (31), and incomplete 
medical record (1). The remaining 141 subjects (64 females) 
were included into the analysis. (Figure 1)

The overall median gestational age at birth was 35 weeks 
(IQR 33-36 week) with no significant difference between 
the SBI and non-SBI group (p=0.60). The overall median 

postconceptional age at ED presentation was 40 weeks (IQR 
37-42 weeks) with no significant difference between the 
SBI and non-SBI group (p=0.57). Gender and race were not 
found to be significant predictors of a SBI (p = 0.17 and p 
= 0.58, respectively). The common presenting symptoms 
that prompted a work up included apnea (29), fever (26), 
respiratory distress (24), irritability (6), and lethargy (4). Forty 
infants (28.4%) had a full septic work up completed in the ED.

Twenty-four subjects were found to have positive culture 
results or radiographic findings suggestive of a SBI. Eleven 
subjects were excluded due to urine with mixed flora (3), 
urine with <10,000 colony forming units per milliliter of a 
single organism (2), blood with contaminant (5), CSF with 
contaminant (1) (Figure 1). The remaining 13 (9.2%) infants 
were found to have a SBI and admitted. Five subjects were 
diagnosed as pneumonia (38.4%), four had bacteremia 
(30.8%), two had pyelonephritis (15.4%), and one each for 
meningitis/pneumonia and bacteremia/ pyelonephritis (7.7%) 
(Table 1).

The only confounding factor found to be clinically 
significant was a patient with a vertriculoperitoneal shunt who 
had a positive CSF culture and a positive chest radiograph 
four weeks after shunt placement (subject 11). Of the infants 
discharged home from the ED after septic work up, no patient 
was found to have a SBI within one month of discharge.

Figure 1.  Flow diagram for patient inclusion
* Non-infectious ED visit (17), greater than 48 weeks postconceptional age 
at time of ED visit (31), and incomplete medical record (1)
** Urine with mixed flora (3), urine with <10,000 colony forming units per 
milliliter of a single organism (2), blood with contaminant (5), and CSF with 
contaminant (1)

Inoue et al.						      Infections in Premature Infants
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DISCUSSION
Prematurity is a common risk factor for SBIs in infants.1-4 

The premature infant has a less developed immune system 
than the in-term infant as more maternal immunoglobulin G 
(IgG) is transferred to the fetus through the placenta later in 
the pregnancy.5 Serum level of IgG is lower among preterm 
infants,6 and a lower level of serum IgG is also a risk factor 
for SBIs among the premature infants.7 There is also a higher 
incidence of neutropenia observed in premature infants8, 9 and 

this is associated with higher mortality due to infection in 
these infants.9

Approximately 12 to 28% (n = 250 - 372) of neonates 
who present to the pediatric ED with fever have SBIs,10-12 
and up to 10% (n = 1298) of febrile young infants up to three 
months of age with low risk criteria have SBIs.13, 14 There is no 
report identified to date showing the incidence of SBIs among 
ex-premature infants who present to the ED. The incidence of 
SBI found in this study was similar to the previous studies. 

No statistical difference was found between the groups 
with SBIs and without SBIs in the median gestational 
birth age and the median postconceptional age at ED 
presentation. Confounding factors, such as indwelling devices, 
immunocompromised conditions, or any other underlying 
medical conditions were also assessed and revealed that 
none of subjects developed SBIs except one patient with a 
vertriculoperitoneal shunt. Further investigation is necessary 
to conclude their association with developing a SBI.

There are several limitations to this study. Above all, 
this is a retrospective study. Study subjects may have been 
missed due to miscoding. Conducting a full septic work up 
was determined by the attending physician on-duty. Although 
no infant returned to the ED or inpatient unit for a SBI within 
one month of discharge from the ED, they may have presented 
to another facility. However, all these concerns of “missing 
cases” would increase our incidence. Secondly, this study 
only evaluated 141 subjects, a relatively small sample size. 
We did not conduct a sample-size calculation because of the 
retrospective nature of this descriptive study. 

Current guidelines suggest that febrile infants less than 
one month of age have a high risk of SBI and recommend 
conducting a full septic work up and hospitalization.15, 16 
Well-appearing febrile infants with low risk criteria between 
28 to 90 days old can be treated outpatient with full or partial 
work up. However, being “full-term” is one criterion for “low 
risk.” Therefore, all febrile ex-premature infants in this age 
range should have a full septic work up completed along with 
hospitalization based on these guidelines.15 Clinical dilemma 
exists when considering chronological age vs postconceptional 
age. Based on our results, the postconceptional age for most 
of the subjects with SBI was less than 44 weeks, except one 
(subject 13). Further investigations are required to resolve this 
dilemma. Our results show that the incidence of SBI in ex-
premature infants <48 weeks post-conceptual age is similar to 
that of in-term infants as reported in prior studies.
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Table 1. Ex-premature infants with SBIs

Case
Birth 
age 

(wks)

Actual 
age 

(wks)

Signs/
Symptoms

Positive results

1 30 7 apnea Urine: Klebsiella 
pneumonia

2 31 4 apnea CXR: LLL infiltrate

3 32 8 lethargy CXR: Consolidation on 
left entire lung

4 32 11 respiratory 
distress CXR: RLL pneumonia

5 33 3 apnea CXR: LLL infiltrate

6 35 1 lethargy Urine: Enterobacter 
cloacae

7 35 3 fever Blood: Streptococcus 
viridans

8 35 6 respiratory 
distress CXR: RUL infiltrate

9 35 11 fever
CXR: RML infiltrate
CSF: Streptococcus 
viridans and Neiserria sp

10 36 1 blood 
stools

Blood: Streptococcus 
viridans

11 36 2 fever

Urine: Group B 
Streptococcus
Blood: Group B 
Streptococcus

12 36 3 apnea Blood: Klebsiella

13 36 10 cellulitis
Blood: Group A 
Streptococcus and 
Staphylococcus aureus

CXR, Chest X-ray; LLL, left lower lobe; RLL, right lower lobe; RUL, right 
upper lobe; RML, right middle lobe; CSF, cerebral spinal fluid.
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