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The Prevalence of Neonatal Herpes Simplex Virus Infection Compared
with Serious Bacterial Illness in Hospitalized Neonates

A. CHANTAL CAVINESS, MD, PHD, GAIL J. DEMMLER, MD, YVETTE ALMENDAREZ, MD, AND B.J. SELWYN, SCD

bjective To determine the prevalence of herpes simplex virus (HSV) relative to other viral infections and serious bacterial
llnesses (SBIs) in hospitalized neonates admitted from a pediatric emergency department over a 5-year period.

tudy design Retrospective prevalence study of laboratory-confirmed viral infections and culture-proven SBIs, with
lectronic databases and medical record review.

esults A total 5817 neonates were included: 8.4% with viral infection, 4.6% with SBIs. Of 960 neonates with documented
ever, 17.2% had viral infections (0.3% HSV infection) and 14.2% had SBIs (1.3% bacterial meningitis). Of 204 neonates with
ever and cerebrospinal fluid (CSF) pleocytosis, 1.0% had HSV infection and 5.4% had bacterial meningitis. Of 124 neonates
ith fever and mononuclear CSF pleocytosis, 1.6% had HSV and 0.8% had bacterial meningitis. Of 187 neonates with
ypothermia, 1.1% had HSV infection presenting as a sepsis-like syndrome.

onclusions In febrile neonates admitted to the hospital from the emergency department, the prevalence of HSV infection
as similar to that of bacterial meningitis, suggesting that HSV infection be considered in the differential diagnosis of neonatal

ever, especially in the presence of mononuclear CSF pleocytosis. HSV infection should also be considered in neonates with
ypothermia and a sepsis-like syndrome. (J Pediatr 2008;153:164-9)

erpes simplex virus (HSV) infection can cause significant morbidity and death in neonates. Because fever can be a
manifestation of HSV infection1 and fever is a common symptom in neonates evaluated in the emergency department
(ED),2-4 the American Academy of Pediatrics Committee on Infectious Diseases suggests that HSV infection be

onsidered in “neonates with fever, irritability, and abnormal cerebrospinal fluid (CSF) findings, especially in the presence of
eizures.”5 However, it remains unclear whether the approach to the febrile neonate should routinely include the evaluation and
reatment of serious viral infections, including HSV infection.

Information on the prevalence and relative importance of HSV in neonates who are admitted with fever would be valuable
o the medical decision-making process regarding optimal management of these neonates. However, there has been only 1 small
etrospective study with information related to prevalence of HSV. In that study, there was 1 case of HSV in 113 febrile
eonates, but the study did not include all febrile neonates and therefore was unable to provide an estimate of HSV prevalence. 6

It is standard practice in most centers to admit febrile neonates to the hospital for
valuation and treatment of serious bacterial illnesses (SBIs), including meningitis, blood-
tream infection, and urinary tract infection (UTI).2-4,7,8 However, even though HSV is
 treatable serious viral infection, it is not standard practice in most institutions to evaluate
or HSV and initiate acyclovir in all febrile neonates. We sought to determine the
revalence of HSV infection relative to other viral infections and SBIs in neonates
dmitted to a children’s hospital from a pediatric ED over a 5-year period.

METHODS

tudy Population
The study population included every infant aged 28 days or younger evaluated in the

D with any chief complaint and admitted to Texas Children’s Hospital (TCH) for any
eason between January 1, 2001, and December 31, 2005. TCH is a tertiary care center
ith approximately 2000 neonatal admissions per year.

I Confidence interval
SF Cerebrospinal fluid
VL Diagnostic Virology Laboratory
D Emergency department
SV Herpes simplex virus

PMN Polymorphonuclear leukocyte
RBC Red blood cell
SBI Serious bacterial illness
TCH Texas Children’s Hospital
UTI Urinary tract infection
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An electronic database of TCH billing records was used
o identify the study population and combined with 3 addi-
ional electronic databases to acquire clinical, laboratory, bac-
erial, and virologic information for these neonates (Figure).
ll datasets were merged by medical record number and date
f visit. The TCH database of electronic billing records was
sed to identify neonates hospitalized from the ED. The chief
omplaint and temperature were obtained from the database
sed in the TCH ED (EmSTAT; Allscripts, Chicago, Ill).
ne hundred ED charts were randomly selected and reviewed

o verify that the electronically recorded chief complaint and
emperature were accurate. The laboratory findings and bac-
erial culture results were obtained from an electronic database
sed throughout TCH (Oacis; Dinmar, Santa Clara, Calif).
lectronic records from TCH Diagnostic Virology Labora-

ory (DVL) were used to identify neonates with viral infec-
ions, including HSV.9 Not all neonates had all or the same
aboratory tests, bacterial cultures, and viral tests performed.
he study was approved by the Baylor College of Medicine

nstitutional Review Board and The University of Texas
ealth Science Center at Houston Committee for the Pro-

igure. Flowchart of data sources reviewed, temperature status, and diagno
-year period. *Missing CSF WBCs for 160: 0 HSV, 19 non-HSV viral, 0
on-HSV viral, 0 bacteremia, and 3 UTI.
ection of Human Subjects. H

he Prevalence of Neonatal Herpes Simplex Virus Infection Compared w
ase Identification
Neonates were classified as having HSV infection if

hey had both a positive HSV test result performed in the
CH DVL that was recorded in the DVL HSV dataset and
eonatal HSV infection confirmed in the review of their
edical record. HSV tests included in the DVL HSV dataset

nclude the following: HSV DNA detection by polymerase
hain reaction (PCR), HSV antigen detection by direct flu-
rescence assay, and viral culture, on any tissue or body fluid
btained before or after death.

The principal investigator and a neonatologist indepen-
ently reviewed the medical records of all 10 neonates with
SV infection.9 Neonatal HSV classification was assigned on

he basis of the system adapted from that used by the National
nstitute of Allergy and Infectious Diseases Collaborative
ntiviral Study Group for their therapeutic trials.10 Cases
ere independently confirmed by an infectious disease expert

nd virologist (G.J.D.).
Neonates with non-HSV viral infections were included

f they had positive viral test results for a virus other than

r neonates hospitalized from a pediatric emergency department over a
remia, and 14 UTI. **Missing CSF WBC differential for 13: 0 HSV, 2
ses fo
bacte
SV from any source. Viral tests included viral cultures, viral

ith Serious Bacterial Illness in Hospitalized Neonates 165
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ucleic acid (DNA or RNA) identification by PCR, and rapid
iral antigen detection by immunochromatographic or immu-
ofluorescence assays. Records were not reviewed to confirm
on-HSV viral diagnoses.

Neonates with positive bacterial culture results from
SF, blood, or urine were identified from the electronic
atabase, and their medical records were reviewed. Subjects
ere classified as having meningitis if CSF bacterial culture
as positive, bloodstream infection (bacteremia or septicemia)

f blood culture was positive, and UTI if their urine culture
ad isolation of 10,000 CFU/mL or greater of a urinary
athogen, and they were diagnosed with meningitis, bacter-
mia, or UTI, respectively, by review of medical records.
ositive bacterial cultures were considered contaminants if

hey were documented as such in the medical record or if the
eonate was not discharged with a diagnosis of bacterial
eningitis, bloodstream infection, or UTI. Neonates with

ositive bacterial cultures regarded as contaminants were ex-
luded from the numerator of the prevalence estimates. A
andom sample of 100 medical records for neonates not
dentified through the previously described case identification
rocess was reviewed to confirm that infants did not have a
linical diagnosis of HSV or serious bacterial infection.

nalysis
Analysis was performed with Intercooled Stata 9.0. (Stata-

orp, College Station, Texas). Demographic information for the
tudy population was described by use of frequencies and mea-
ures of central tendency and dispersion. Neonates with HSV
nfection also were described individually in detail.

Prevalence proportions and 95% confidence intervals
CIs) of neonatal HSV infection, non-HSV viral infection,
nd SBIs were estimated for the 5-year study period. The
umerators were determined from the case identification
rocess to be the number of neonates with HSV, positive
on-HSV viral test results, or SBIs for that time period.
he denominator was the total number in the study pop-
lation as identified from the TCH billing dataset and
urther described with information from the EmSTAT and

asis datasets. Ninety-five percent CIs were calculated
ith exact binomial methods. In addition, the prevalence
roportion for each infection type was calculated for the
ollowing categories: age group (0-7 days, 8-14 days, 15-21
ays, and 22-28 days), temperature in the ED (hypother-
ic [a rectal temperature less than or equal to 36.4° C],

ormothermic, and febrile [a rectal temperature greater
han or equal to 38.0° C]), CSF white blood cell (WBC)
ategory (0-19 WBCs/mm3, �20 WBCs/mm3), CSF red
lood cell (RBC) category (0-49 RBCs/mm3, �50 RBCs/
m3). CSF pleocytosis was defined as �20 WBCs/mm3

nd more than 1 WBC per 500 RBCs/mm3.

RESULTS
Of 5817 neonates admitted from the ED, 56% were

ale, 41% were Hispanic, 33% were white, 18% were African

merican, 3% were Asian, 3% were another ethnicity, and 2% r

66 Caviness et al
ere unknown. The median age was 15 days (interquartile
ange 8-22), and the median length of stay was 3 days
interquartile range 1-4). Of the study population, 4464 were
ormothermic, 960 were febrile, 187 were hypothermic, and
06 did not have temperature recorded in the ED.

For all 5817 subjects included in the study, viral tests
ere performed on 28%, CSF bacterial cultures on 45%,
lood cultures on 53%, and urine cultures on 49%. Of the
817 neonates, 8.6% (95% CI 7.9%-9.3%) had viral infections
8.4% non-HSV and 0.2% HSV), and 4.6% (95% CI 4.1%-
.2%) had SBIs (Table I). Non-HSV viral infections were the
ost common type of infections in all neonates and within all

ge, temperature, CSF RBCs, and CSF pleocytosis sub-
roups. However, infants in the second week of life had the
ighest HSV prevalence (0.6%) of all the age groups, and the
revalence of HSV infection was higher in hypothermic
1.1%) than febrile neonates (0.3%), although this difference
as not statistically significant. Although the general preva-

ence of HSV (0.2%) was two times lower than bacterial men-
ngitis (0.4%), confidence intervals of point estimates overlap.
ebrile neonates with CSF pleocytosis and polymorphonuclear
ell predominance had a statistically higher prevalence of bacte-
ial meningitis (14.9%) than HSV infection (0.0%) and febrile
eonates with CSF pleocytosis and mononuclear cell predomi-
ance had a significantly higher prevalence of HSV infection
1.6%) than bacterial meningitis (0.8%).

Of the 960 neonates with fever documented in the ED,
iral cultures were performed on 42%, CSF bacterial cultures
n 91%, blood cultures on 93%, and urine cultures on 94%.
f all febrile neonates, 17.2% (95% CI 14.9%-19.7%) had

iral infections, and 14.2% (95% CI 12.0%-16.5%) had SBIs
Table I). There were 160 without CSF analyses performed:
one had HSV infection, 19 had non-HSV viral infections,
one had bloodstream infection, and 14 had UTI.

There were 204 neonates with fever and CSF pleocy-
osis. Of these, 1.0% (95% CI 0.1%-3.5%) had HSV and
.4% (95% CI 2.7%-9.4%) had bacterial meningitis. Of the 2
ith HSV, both were classified as having CNS disease, 1 CSF
ad 3% polymorphonuclear leukocytes (PMNs) and 97%
ononuclear cells while the other had 100% mononuclear

ells, 1 had a positive CSF HSV PCR, and the other had a
egative CSF HSV PCR. The negative PCR was added to
he routine CSF studies 12 hours after the lumbar puncture at
he time when acyclovir was initiated, and it is possible that the
pecimen was then suboptimal for HSV PCR testing or that the
est was done early in illness when the HSV PCR sensitivity is
ow relative to late in illness.11 Of the 11 neonates with bacterial

eningitis, all CSF WBC reports included PMNs and 10 had
ore than 50% PMNs. There were 13 neonates in whom

ifferential analysis of CSF WFBs was not performed: none had
SV infection, 2 had non-HSV viral infections, none had

acteremia, and 3 had UTI.
There were 499 viral pathogens identified in the study

opulation of which 10 (2.0%) were HSV. Of the viral
athogens, 46.7% were respiratory syncytial virus, 16.0% were

hinoviruses, and 13.4% were enteroviruses. There were 269
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n
i
g
E
a
7
i
e
s
n
m
l
r
c
t

s
t
e
t
n
s
h

i
m
d

n
o
n
r
H
(
1
l

t
m
h
m
K
a
S
i
(
t
I
c
m
d
m

T

A
A

T

C

C

F

*
M BCs/m

T

eonates with SBIs (21 bacterial meningitis, 71 bloodstream
nfections, and 177 UTI). Of the bacterial meningitis patho-
ens, 57.1% were Streptococcus agalactiae and 14.3% were
scherichia coli. Of the bloodstream pathogens, 29.6% were S.
galactiae and, 26.8% were E. coli. Of the UTI pathogens,
3.4% were E. coli. No neonate had concomitant bloodstream
nfection, UTI, and meningitis whereas 20 had both bacter-
mia and UTI with the same organism and 11 had blood-
tream infection and meningitis with the same organism. One
eonate had a UTI caused by one organism (E. coli) and
eningitis caused by a different organism (Enterococcus faeca-

is). Of the positive bacterial cultures, 1.3% of CSF culture
esults, 6.6% of blood culture results, and 11.4% of urine
ulture results were deemed to be contaminants by review of
he medical records.

The number of neonates with HSV CNS disease was
imilar during the enteroviral and non-enteroviral seasons. Of
he 146 febrile neonates admitted with CSF pleocytosis in the
nteroviral seasons (March through September), 20 had en-
erovirus, and 1 had HSV infection. Of the 58 febrile neo-
ates admitted with CSF pleocytosis in the non-enteroviral
easons (October through February), 6 had enterovirus, and 1
ad HSV infection.

Of the 10 neonates with HSV infection, 3 had dissem-
nated disease, 3 had CNS disease, and 4 had skin, eye, and

outh HSV disease (Table II). Of the 3 neonates with fever

able I. Prevalence proportions by age, year, tempe

Characteristic N

Viral infectio

HSV %
(95% CI)

Non
(9

ll neonates 5817 0.2 (0.1, 0.3) 8.4 (7
ge
0-7 days 1376 0.0 (0.0, 0.2) 1.9 (1
8-14 days 1400 0.6 (0.3, 1.2) 9.7 (8
15-21 days 1449 0.1 (0.0, 0.4) 10.4 (8
22-28 days 1592 0.0 (0.0, 0.2) 11.7 (1

emperature
�36.4° C 187 1.1 (0.1, 3.8) 5.3 (2
36.5°-37.9° C 4464 0.1 (0.0, 0.3) 6.6 (5
�38.0° C 960 0.3 (0.1, 0.9) 16.9 (1
Missing 206 0.0 (0.0, 1.8) 16.5 (1

SF RBCs/mm3

0-49 1263 0.2 (0.1, 0.7) 14.3 (1
�50 1113 0.4 (0.1, 1.0) 11.5 (9

SF Pleocytosis
No 1904 0.3 (0.1, 0.6) 12.9 (1
Yes 472 0.6 (0.1, 1.9) 13.6 (1
�50% PMNs 102 0.0 (0.0, 3.6) 11.8 (6
�50% Monos 330 0.9 (0.2, 2.6) 13.9 (1

ever and CSF pleocytosis
Yes 204 1.0 (0.1, 3.5) 17.6 (1
�50% PMNs 67 0.0 (0.0, 5.4) 10.4 (4
�50% Monos 124 1.6 (0.2, 5.7) 21.8 (1

CSF studies were not performed on all neonates.
onos, mononuclear cells; CSF pleocytosis, �20 WBCs/mm3 and �1 WBC per 500 R
ocumented in ED and confirmed HSV infections, one was m

he Prevalence of Neonatal Herpes Simplex Virus Infection Compared w
oted to be well appearing, one was noted to be lethargic, and
ne was noted to have a vesicular rash on the eyelid. Of the 6
eonates with HSV who presented with a chief complaint of
ash, 5 (1 with CNS disease and 4 with skin, eye, and mouth
SV disease) were noted to have vesicular lesions on the scalp

n � 3), eyelid (n � 1), and generalized (n � 1) in the ED, and
(with fever and CNS disease) was noted to have vesicular

esions in the genitourinary area after admission to the hospital.

DISCUSSION
This study indicated that the prevalence of HSV infec-

ion (0.2%) was not statistically different from that of bacterial
eningitis (0.4%) but lower than that of all SBIs (4.6%) in all

ospitalized neonates. The results are consistent with esti-
ates from the 2003 Healthcare Cost and Utilization Project
ids’ Inpatient Database in which neonatal HSV infection

ccounted for 0.2% of pediatric hospitalizations in the United
tates that year.12 For febrile neonates, our estimate of HSV

nfection (0.3%) was lower than that reported previously
0.9%) by Filipine and Katz6 in the only other study to make
his estimate. In that study, of only 113 neonates identified by
nternational Classification of Disease, 9th Revision (ICD-9)
ode for an illness likely to cause fever (bacteremia, UTI, and
eningitis, but not pneumonia), 0.9% (95% CI 0.0%-4.8%) had

isseminated HSV and 1.8% (95% CI 0.0%-6.2%) had bacterial
eningitis. The study by Filippine and Katz6 likely overesti-

re, chief complaint, and CSF findings*

Serious bacterial infection

V %
I)

Meningitis %
(95% CI)

Bacteremia
% (95% CI)

UTI %
(95% CI)

.1) 0.4 (0.2, 0.6) 1.2 (1.0, 1.5) 3.0 (2.6, 3.5)

.8) 0.4 (0.1, 0.8) 1.1 (0.6, 1.8) 1.1 (0.6, 1.8)
1.4) 0.2 (0.0, 0.6) 1.3 (0.8, 2.0) 3.4 (2.5, 4.4)
2.0) 0.6 (0.2, 1.1) 1.4 (0.8, 2.1) 4.1 (3.1, 5.2)
13.4) 0.3 (0.1, 0.7) 1.1 (0.7, 1.8) 3.5 (2.7, 4.5)

.6) 0.0 (0.0, 2.0) 1.6 (0.3, 4.6) 1.6 (0.3, 4.6)

.3) 0.2 (0.1, 0.3) 0.6 (0.4, 0.9) 1.5 (1.2, 1.9)
19.4) 1.3 (0.6, 2.2) 3.1 (2.1, 4.4) 9.9 (8.1, 12.0)
22.3) 1.0 (0.1, 3.5) 4.4 (2.0, 8.1) 5.8 (3.0, 10.0)

16.4) 0.2 (0.1, 0.7) 2.7 (1.9, 3.7) 6.5 (5.2, 8.0)
3.5) 1.6 (1.0, 2.5) 2.6 (1.8, 3.7) 6.5 (5.1, 8.1)

14.5) 0.3 (0.1, 0.7) 2.3 (1.6, 3.0) 6.3 (5.3, 7.5)
17.0) 3.2 (1.8, 5.2) 4.2 (2.6, 6.5) 7.2 (5.0, 9.9)
9.6) 13.7 (7.7, 22.0) 10.8 (5.5, 18.5) 6.9 (2.8, 13.6)
18.2) 0.3 (0.0, 1.7) 2.4 (1.1, 4.7) 6.7 (4.2, 9.9)

23.6) 5.4 (2.7, 9.4) 4.9 (2.4, 8.8) 9.3 (5.7, 14.2)
0.3) 14.9 (7.4, 25.7) 9.0 (3.4, 18.5) 7.5 (2.5, 16.6)
30.1) 0.8 (0.0, 4.4) 3.2 (0.9, 8.1) 8.9 (4.5, 15.3)

m3; PMNs, polymorphonuclear leukocytes.
ratu

n

-HS
5% C

.7, 9

.2, 2

.2, 1

.8, 1
0.2,

.6, 9

.9, 7
4.6,
1.7,

2.4,
.7, 1

1.4,
0.6,
.2, 1
0.4,

2.7,
.3, 2
4.9,
ated the prevalence of HSV infection and bacterial meningitis,

ith Serious Bacterial Illness in Hospitalized Neonates 167



b
a
p
a
f
p
m
u
t
r

f
p
w
m
fi
f
u
i
w
i
l
c
v
p

m
(
f
c
l
t
c
5
n

f
a
t
a
d
i
t
l
i
n

d
b
v
s
y
i
p
a
i
d
M
w
f
v
i
n
e
c
d
w
i
t

T

A .

1

ecause it relied on diagnostic codes rather than presenting signs
nd therefore did not include all febrile neonates over the study
eriod. The estimates from our study are more likely to be
ccurate because they are based on all neonates admitted with
ever over a specified time period and our large sample size
rovides more precise prevalence estimates. However, the esti-
ates from our study and the previous study6 both may have

nderestimated the prevalence of HSV infection because viral
esting was not performed prospectively on all neonates but
ather was performed according to physician discretion.

In our study, 50% of neonates with HSV infection were
ever free, 30% were febrile, and 20% were hypothermic at
resentation. Furthermore, the prevalence of HSV infection
as not statistically different in neonates who were hypother-
ic (1.1%), normothermic (0.1%), and febrile (0.3%). These

ndings are consistent with previous findings that although
ever occurs in neonates with HSV infection, fever is not a
nique identifying feature of neonatal HSV disease.1,9 In fact,
n our study, only 1 neonate with HSV infection presented
ith fever as an isolated complaint. Moreover, the 2 HSV-

nfected neonates with hypothermia presented with a sepsis-
ike syndrome, including respiratory distress requiring me-
hanical ventilation, emphasizing that clinicians must be
igilant to the presence of HSV in hypothermic neonates
resenting with sepsis-like syndromes.

In febrile neonates with CSF pleocytosis, bacterial
eningitis (5.4%) was more likely than HSV infection

1.0%), but the difference was not statistically significant. In
ebrile neonates with CSF pleocytosis and polymorphonuclear
ell predominance, bacterial meningitis was statistically more
ikely than HSV infection (14.9% versus 0.0%). Although
here were no cases of HSV infection in this group, the
onfidence interval of the estimate includes prevalence up to
.4%, emphasizing that HSV may not be excluded in neo-

able II. Description of 10 neonates with HSV infect

Age
(days) Chief complaint

Rectal
temperature

(°C)
CSF WBC/

mm3
CS

8 Fever 39.2 18
8 Respiratory distress 33.3 NA

11 Respiratory distress 33.7 4

8 Eyelid vesicles 37.8 250

17 Lethargy 38.1 836
13 Rash 38.0 1008

12 Rash 37.9 16
10 Rash 37.4 11
9 Rash 37.3 9
8 Rash 36.8 9

ST, Asparate aminotransferase; CNS, central nervous system; SEM, skin, eye, mouth
ates with CSF polymorphonuclear pleocytosis. Although, in u

68 Caviness et al
ebrile neonates with mononuclear CSF pleocytosis, the prev-
lence of HSV infection was higher than bacterial meningitis,
he difference also was not statistically significant. In addition,
lthough there were more neonates with CSF pleocytosis
uring enteroviral season, the number of neonates with HSV
nfection was constant throughout the year, indicating al-
hough the relative importance of HSV infection may be
ower in the enteroviral than non-enteroviral season, HSV
nfection remains an important cause of CSF pleocytosis in
eonates throughout the year.

The primary limitation of our study is its retrospective
esign. Because not all neonates were tested for viral and
acterial pathogens, it is possible that the prevalence of both
iral and bacterial infections were underestimated in our
tudy. In a small prospective study of “sick” febrile infants
ounger than 3 months of age, a viral pathogen was identified
n 41% and a bacterial pathogen in 15%.13 In a more recent
rospective study, a viral pathogen was identified in 35% and
bacterial pathogen in 9.5% of infants aged 0 to 90 days.14 It

s possible that the prevalence estimates from our study un-
erestimated the true prevalence of neonatal HSV infection.
oreover, the selection bias introduced by selective testing

ould likely have biased the prevalence estimates to be higher
or neonates with symptoms of HSV infection (particularly
esicular rash) than for those neonates without symptoms. It
s partly for this reason we included only hospitalized neo-
ates; given that HSV infection results in symptomatic dis-
ase in neonates and is associated with a relatively severe
linical course, it is likely that most HSV infections were
iagnosed. Follow-up of hospitalized neonates, some of
hom may have received acyclovir, was not performed. Lim-

tations taken together, this study is likely to underestimate
he true prevalence of HSV infection in hospitalized neonates.

It is also possible that the frequencies of SBIs were

C/ AST
(U/L)

Death in
hospital

HSV
classification

HSV
type

Positive HSV
test result

15930 Yes Disseminated 2 Blood PCR
13870 Yes Disseminated 1 Nasal wash

culture
1548 Yes Disseminated 2 Liver culture

1 At autopsy
36 No CNS 2 Skin culture

CSF PCR
41 No CNS 2 Skin culture
69 No CNS 2 Skin culture

CSF culture
CSF PCR

34 No SEM 1 Skin culture
None No SEM 1 Skin culture

49 No SEM 2 Skin culture
45 No SEM 1 Skin culture
ion

F RB
mm3

5
NA

3430

2

62
10

118
55

310
206
nderestimated because we chose to define these diagnoses by

The Journal of Pediatrics • August 2008
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he presence of a positive CSF, bacterial, or urine culture
erformed at TCH. It is likely, however, that subjects trans-
erred to TCH with positive cultures at other institutions
ere not included in our estimates of bacterial illnesses. In

ddition, to increase accuracy of our positive bacterial diag-
oses, we did not include pneumonia, a radiographically based
iagnosis, in our definition of SBIs.

Our findings suggest HSV infection should be consid-
red in the differential diagnosis of neonates who are febrile
nd evaluated for SBI, especially if a mononuclear CSF pleo-
ytosis is present. Infection with HSV also should be consid-
red in neonates with vesicular rash and in ill neonates with a
epsis-like syndrome (hypothermia, respiratory distress, and
ery elevated hepatic enzymes), especially if they become ill
uring the second week of life.

he authors would like to thank the staff, including but not
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