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Association of Bacteremia with Vaccination Status in Children
Aged 2 to 36 Months
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Robert W. Hickey, MD'-, and Paria M. Wilson, MD MEd>°

Objective To determine the association between bacteremia and vaccination status in children aged 2-36 months
presenting to a pediatric emergency department.

Study design Retrospective cohort study of children aged 2-36 months with blood cultures obtained in the pe-
diatric emergency department between January 2013 and December 2017. The exposure of interest was immuni-
zation status, defined as number of Haemophilus influenzae type B (Hib) and Streptococcus pneumoniae
vaccinations, and the main outcome positive blood culture. Subjects with high-risk medical conditions were
excluded.

Results Of 5534 encounters, 4742 met inclusion criteria. The incidence of bacteremia was 1.5%. The incidence of
contaminated blood culture was 5.0%. The relative risk of bacteremia was 0.79 (95% CI 0.39-1.59) for unvaccinated
and 1.20 (95% CI 0.52-2.75) for undervaccinated children relative to those who had received age-appropriate vac-
cines. Five children were found to have S pneumoniae bacteremia and 1 child had Hib bacteremia; all of these sub-
jects had at least 3 sets of vaccinations. No vaccine preventable pathogens were isolated from blood cultures of
unvaccinated children. We found no S pneumoniae or Hib in children 2-6 months of age who were not fully vacci-
nated due to age (95% CIl 0-0.13%) and the contamination rate in this group was high compared with children
7-36 months (6.6% vs 3.7%).

Conclusions Bacteremia in young children is an uncommon event. Contaminated blood cultures were more
common than pathogens. Bacteremia from S pneumoniae or Hib is uncommon and, in this cohort, was independent
of vaccine status. (J Pediatr 2021;232:207-13).

efore the introduction of the Haemophilus influenzae type B (Hib) and pneumococcal conjugate vaccines (PCVs), the

incidence of occult bacteremia in children aged 3-36 months was 3%-11%." "~ Historically, Hib was responsible for 10%

of pathogens isolated from the blood, and Streptococcus pneumoniae was the source in 85% of cases.” The rates of
bacteremia are affected by vaccines.”® The Hib vaccine, introduced in the late 1980s, was associated with a drop in cases of
Hib-related disease in the US from 200 000 per year to 40 per year.’ Several studies have demonstrated vaccine effectiveness
in both nasal carriage and overall disease rates.'”"'” By the year 2000, after widespread routine vaccination against Hib, the inci-
dence of bacteremia in febrile children aged 3-36 months fell to 1.6%-4.3%*""; >90% of cases of bacteremia were caused by S
pneumoniae.” Significant decreases in rates of bacteremia also were noted after introductions of the 7-valent PCV (PCV7) in
the year 2000™'*"> and 13-valent PCV (PCV13) in 2010.>%'° As 0of 2017, the estimated rate of pneumococcal bacteremia in 3- to
36-month-old children was as low as 0.02%.”

The increase in parental preference for alternate vaccine schedules and undervaccination'””'® has resulted in concern for
resurgence of vaccine-preventable bacteremia.'® ™’ International studies of bacteremia in populations with partial vaccine
coverage mirror results in the US, noting a decline in invasive pneumococcal disease.”™”' This suggests the presence of
herd immunity within these populations.”

Vaccination has led to a marked change in diagnostic practices for febrile
infants and toddlers.””” > The only serious bacterial illness of concern in a
vaccinated child aged 3-36 months is a urinary tract infection." Further, blood
cultures obtained in emergency departments (EDs) are more likely to grow From the Divisions of 'Pediatric Emergency Medicine
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We sought to determine the association of bacteremia and
vaccination status in children aged 2-36 months presenting
to a pediatric ED. We also set out to estimate the rate of
bacteremia and vaccine-preventable bacteremia in unvacci-
nated children aged 2-36 months compared with age-
matched vaccinated children.

A retrospective cohort study of all children aged 2-36 months
with blood cultures obtained in a single pediatric ED from
January 1, 2013, through December 31, 2017, was performed
after local institutional review board approval. This study
took place in a 312-bed quaternary care pediatric referral
hospital in the Northeastern US. The institution includes a
45-bed ED where 90 000 patients are seen annually by pedi-
atric emergency medicine attendings and fellows, general pe-
diatricians, advanced practice providers, and residents.

Selection of Participants

Children aged 2-36 months with blood cultures obtained in
the ED were eligible for inclusion. We chose 2 months as
the lower age limit due to an institutional febrile neonate
guideline addressing the care of infants up to 60 days of life
and 36 months as our upper age limit to maintain consis-
tency with previous fever without source studies.””””'
Children with comorbidities at the time of visit that increased
their risk of bacteremia were excluded. Feudtner criteria were
reviewed in the setting of bacteremia, and expert consensus
identified these conditions: presence of central catheters or
peripherally inserted central catheters, active chemotherapy,
short gut syndrome, organ transplantation, chronic steroid
use, and congenital immunodeficiency syndromes.”* In rare
instances in which chart abstractors felt that an additional co-
morbidity should be considered for exclusion, senior authors
discussed and adjudicated. Finally, patients were excluded if
their vaccination status was unable to be determined.

Measurements

A total of 5534 blood cultures was obtained during the study
period. A random sample of 1000 encounters was selected to
estimate vaccination status, patient characteristics, presence
of comorbidities, and bacteremia for the entire population.
The complete dataset was sorted by year, with each encounter
assigned a random number in Excel (Microsoft); 200 records
from each of the 5 years were included in the random sample.
Due to the rarity of the outcome, all encounters with positive
blood cultures during the study period were reviewed to
accurately determine their vaccination status. All data points
were reviewed and reported for these subjects; therefore,
extrapolation was not performed for subjects with positive
blood cultures. These extrapolation methods have been
used previously to describe populations where review of all
subjects would be impractical.”” Two abstractors performed
manual chart review and data extraction via the electronic
health record (Cerner) into Research Electronic Data
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Capture (REDCap) (Vanderbilt University) database.
REDCap is a secure, Web-based software platform designed
to support data capture for research studies. The abstractors
were blinded to the organism and pathogenicity of each
blood culture. Data collection included date and time of visit,
patient age, medical history, vaccination status, complete
blood count results, appearance on initial examination, dura-
tion of fever, and blood culture results. Ten percent of charts
were reviewed for congruency in data transfer and discrep-
ancies were resolved by consensus. PCV13 and Hib vaccina-
tion status was ascertained by accessing the state vaccine
registry through the electronic health record. If vaccination
records were incomplete or inconsistent with physician
documentation for the encounter, the patient’s pediatrician
was contacted by 1 of the authors for complete vaccination
records. Ill appearance was defined as documentation of
“ill-appearing,” “toxic-appearing,” poor perfusion including
capillary refill time >3 seconds, or respiratory distress.
Missing variables were excluded from the analysis. Unvacci-
nated and undervaccinated subjects were analyzed as mutu-
ally exclusive groups. Subjects were assigned a vaccination
status based on the lowest number of Hib or PCV doses. Un-
vaccinated was defined as not receiving any Hib or PCV vac-
cines. Undervaccinated was defined as subjects receiving only
1 set of vaccines before 5 months and 1 or 2 sets of vaccines
before 7 months. Children older than 7 months of age were
considered undervaccinated if they had received fewer than
3 sets of vaccines. An infectious disease specialist, blinded
to subject information, reviewed the organisms present to
determine pathogens and contaminants.”™”” In the case of
multiple organism growth, cultures were cataloged based
on the most pathogenic organism. After completion of data
collection, culture results were reviewed by 2 authors to
confirm the pathogenicity of each organism in the clinical
context. Contaminants were subsequently analyzed as nega-
tive blood cultures.

Outcomes

The primary outcome was rate of bacteremia from patho-
genic organisms. The exposure of interest was vaccination
status. Patients were grouped according to the number of
PCV and Hib vaccinations received. Secondary outcomes
included organisms responsible for bacteremia, rate of bacte-
rial contamination of blood cultures, and historical and lab-
oratory characteristics of children with bacteremia.

Statistical Analyses

Visit-level analysis was performed, allowing for inclusion of
repeat visits by the same child. Descriptive statistics are pre-
sented as means and SDs for continuous variables and num-
ber and percentages for discrete variables. Bootstrapping
performed with 1000 repetitions was used to estimate bias
for rate of bacteremia and positive blood culture rate and
95% ClIs (Matlab R2020b; The Mathworks Inc). Demo-
graphics and clinical characteristics were compared between
groups using x” testing for categorical variables and Kruskal—
Wallis analysis of variance for continuous variables. Bivariate
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logistic regression analysis was performed between the
outcome and the variables listed in Table I (available at
www.jpeds.com) and no collinearity was established.
Subsequently, a multivariable logistic regression model was
developed to estimate the association between pathogenic
blood culture and vaccination status, age, fever duration,
clinical appearance, white blood cells (WBC), platelets,
neutrophils, and bands. Relative risk for pathogenic growth
on blood culture was calculated using on-schedule
vaccinated children as a reference group. Significance was
set a priori at P < .05 for all statistical comparisons (Prism
8.0.1; GraphPad).

During the study period, a total of 5534 blood cultures were
obtained from children aged 2-36 months who presented to a
single pediatric ED. After applying exclusion criteria to the
1000 encounter random sample, 857 encounters met inclu-
sion criteria (Figure 1). In the excluded population, 2
subjects had blood cultures positive for S pneumoniae. One
subject was excluded for oncologic disease and the other
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was excluded for chronic steroid use; both were fully
vaccinated for age. By applying our extrapolation factor,
4742 encounters served as the denominator for eligible
patients (Table II). Of the 651 encounters with positive
blood cultures during this time period, 313 met inclusion
criteria (Figure 2 and Table II). Unvaccinated subjects
comprised 15.16% (719/4742) of the cohort, and 6.64%
(315/4742) were undervaccinated for age. Table II displays
the characteristics of the study sample.

Vaccination status was not significantly associated with
bacteremia. The relative risk of bacteremia was 0.79 (95%
CI 0.39-1.59) for unvaccinated and 1.20 (95% CI 0.52-
2.75) for undervaccinated children relative to those who
had received age-appropriate vaccines. In all vaccination
groups, the rate of bacteremia was less than 2% (n = 73,
Table III). When considering vaccine-preventable
bacteremia, the rate in 2- to 6-month-old unvaccinated and
undervaccinated children was 0% (95% CI 0-0.53%). Of
older unvaccinated and undervaccinated children, the rate
of vaccine-preventable bacteremia was 0% (95% CI 0-
1.43%) in 7- to 12-month-old children and 0% (95% CI 0-
1.15%) in 13 to 36-month-old children.

5534 subjects in
5-year cohort

l

200 subjects selected
peryear
(1000 subject
random sample)

A4

R 110 excluded due to comorbidities

predisposing them to bacteremia

891 subjects meeting
inclusion criteria

34 without vaccination records

857 included in analysis

-

383 three sets of vaccines

130 unvaccinated
*719 unvaccinated *2119 three sets of vaccines

253 one set of vaccines 91 two sets of vaccines
*1400 one set of vaccines *504 two sets of vaccines

Figure 1. Flowsheet of encounters in random sample, including both positive and negative blood cultures. *Extrapolation factor

of 5.534 applied, resulting in final cohort.
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Table II. Characteristics of children meeting inclusion criteria in the extrapolated cohort (n = 4742)
Number of S pneumoniae and Hib vaccines
Characteristics 0 1 2 3 Pvalue
Blood cultures, n 719 1400 504 2119
Age, mo, median 2 (2-36) 3 (2-31) 5 (2-26) 16 (6-36) <.001
(range)
Female, n (%) 332 (46.2) 647 (46.2) 227 (45.0) 986 (46.5) 95
Race, n (%)
White 493 (68.5) 847 (60.5) 304 (60.3) 1515 (71.5)
Black 149 (20.7) 404 (28.8) 138 (27.4) 448 (21.1)
Asian 17 (2.4) 61 (4.4) 28 (5.6) 17 (0.8)
Other 60 (8.5) 88 (6.3) 34 (6.7) 139 (6.6)
. W

The overall incidence of positive blood cultures in this
study sample was 6.6%. However, after we removed cultures
growing only contaminants, only 73 encounters were found
to have blood cultures with pathogenic organisms. Thus,
the rate of bacteremia was 1.5%. After bootstrapping was per-
formed to determine the potential bias of the sample popu-
lation compared with the overall population, the rate of
positive blood cultures was 6.8% (95% CI 6.8%-5.9%), bias
0.12%) and the rate of bacteremia was 1.5% (95% CI
1.5%-1.6%, bias +0.0056%).

The most commonly isolated pathogens were Staphylo-
coccus aureus (n = 19, 24%), Escherichia coli (n = 13,
16.5%), Streptococcus pyogenes (n = 6, 7.6%), and S pneumo-
niae (n =5, 6.3%) (Table II and Table IV [available at www.
jpeds.com]). No vaccine-preventable pathogens were

isolated from blood cultures of unvaccinated children.
Unvaccinated children had the lowest rate of bacteremia
(1.25%). Five children were found to have S pneumoniae
bacteremia and 1 child had Hib bacteremia; all of these
subjects had at least 3 sets of vaccinations (Table V;
available at www.jpeds.com). Serotype information was
available on 4 of the subjects with S pneumoniae, and all
isolates were nonvaccine serotypes.

In the multivariable regression model, patient factors
significantly associated with bacteremia included older age
(aOR 1.05, 95% CI 1.0-1.09), increased WBC (aOR 1.09,
95% CI 1.04-1.14), increased absolute band count (aOR
1.05, 95% CI 1.01-1.10), and ill-appearance (aOR 6.01,
95% CI 3.09-11.67) (Table I and Table VI [available at
www.jpeds.com]).

651 positive blood
culturesin 5-year
period

v

329 excluded due to comorbidities
predisposing them to bacteremia

inclusion criteria

322 subjects meeting

9 without vaccination records

313included in analysis

-

109 three sets of vaccines

55 unvaccinated / \

103 one set of vaccines

46 two sets of vaccines

Figure 2. Flowsheet of encounters with positive blood cultures.
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Table III. Distribution of pathogenic and contaminant BCx by vaccination status

Number of S pneumoniae and Hib vaccines

Blood culture results 0

2 3 P value

Blood cultures, n 719
Positive BCx, n (%) 55 (7.7)
Pathogens, n (%) 9(1.3
Pathogen relative risk (95% Cl) 0.83 (0.40-1.73)
Pathogenic organism, n

S aureus

S pneumoniae

S pyogenes

E coli

Hib

Other
Contaminant, n (%)
Contaminant relative risk (95% Cl)

\

NOBR—=-ON

46 (6.4)
1.76 (1.23-2.51)

1400 504 2119
103 (7.4)

22 (1.6)

1.04 (0.61-1.78)

81 (5.8)
1.59 (1.17-2.16)

46 (9.1) 120 (5.1) .02
10 (2.0 32(1.5) .64
1.31 (0.65-2.66) 1 [reference]

CoOToNOD
PO 20O WLGI
S = wWwwao s

1
77 (3.6) <.01
1 [reference]

36 (7.1)
1.89 (1.34-2.89)

BCx, blood cultures.

Blood culture data also were analyzed by the age of the sub-
jects, regardless of vaccination status (Table VII; available at
www.jpeds.com). The rate of bacteremia was not significantly
different between age groups. Blood cultures were obtained
most commonly in 2- to 6-month-old children but did not
demonstrate a greater rate of bacteremia (1.6%).

Overall, 5.0% (n = 238) of blood cultures were found to
have contaminant growth. The rate of contaminated blood
cultures was greater than pathogenic blood cultures in all
vaccination groups.

In this retrospective cohort study of 4742 blood cultures ob-
tained from children in the pediatric ED, we found that
vaccination status was not associated with bacteremia. The
overall incidence of bacteremia in this cohort was 1.5%.
The rate of bacteremia in unvaccinated children was 1.3%,
whereas the rate of contaminant blood cultures was 6.4%.
Well-appearing children were significantly less likely to
have pathogens isolated from their blood cultures than chil-
dren who were deemed ill-appearing.

Almost as many blood cultures were obtained in children
2-6 months of age (n = 2225) than in the remaining age
groups combined (n = 2517). This is likely driven by concern
that these children are not fully vaccinated against S prneumo-
niae or Hib. However, we found no cases of either pathogen
in children aged 2-6 months (95% CI 0-0.13%). We suspect
this is related to the presence of maternal antibodies protect-
ing these young infants,”®”” as this age group was at the
lowest risk for S pneumoniae and Hib before the development
of these vaccines, and herd immunity secondary to successful
vaccination campaigns.”® We found that children aged 2-
6 months are unlikely to be at greater risk of S prneumoniae
and Hib merely because of their age and vaccination status.

Studies completed after the establishment PCV13 and Hib
vaccine programs have demonstrated a rate of bacteremia at
or below 1%,>*'*?>* lower than the overall rate of bacter-
emia in our study of 1.5%. Our cohort is composed of chil-
dren cared for at a pediatric quaternary care facility. It is

possible that the acuity of patients presenting to our institu-
tion is greater than other studies in which subjects were
included from outpatient offices and urgent care centers,
thus leading to a greater rate of serious illness. Further, as
more literature is produced on the declining rates of
bacteremia,”®'*'"'*'% it is possible that the institutional
norm of ordering laboratory analyses has changed such
that blood cultures are not routinely obtained for children
presenting with fever without a source but rather reserved
for those instances when bacteremia is strongly considered.
Still, there remains an overall lack of guidance on when to
obtain blood cultures, leaving this clinical decision at the
discretion of the provider and an area for future research.
Future prospective studies are necessary to confirm these
findings on a larger scale to guide targeted institutional and
regional approaches to obtaining blood cultures in this lower
risk population. Our results support revisiting the need for
routine blood cultures based on age, as nonvaccine prevent-
able pathogens were more prominent findings, indicating
that children may have had a source for their bacteremia.
The rates of S pneumoniae and Hib bacteremia in our study
mirrored previous publications at 0.11% for S pneumoniae and
0.02% for Hib. Hernandez-Bou et al identified the rate of S
pneumoniae to be 0.5%” and Wilkinson et al reported
isolating S pneumoniae in only 0.17% of blood cultures.”” All
of the cases of S pneumoniae and Hib bacteremia in this study
were isolated from subjects who were fully vaccinated. In cases
in which serotype data were available, all S pneumoniae isolates
represented nonvaccine serotypes. According to school re-
cords, 96.3% of children enrolled in schools in the county of
our institution received the recommended vaccines."’ The
extremely low rate of vaccine-preventable diseases found in
this study is contingent on maintaining vaccine coverage that
achieves herd immunity. The percentage of persons needing
vaccinations to achieve herd immunity is dependent on
numerous factors, such that there is not a universally defined
threshold.”” A population-based study in Australia demon-
strated a disease rate reduction from 1.74 per 100 000 to 0.08
per 100 000 after 90% vaccination coverage in children.*' Simi-
larly, a study in England and Wales showed near eradication of
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Hib with 89% vaccine c:overage.42 However, in areas in which
this coverage is not achieved or if vaccination rates decline, our
results may not be generalizable.

Contaminant rates vary in the literature, with many studies
of pediatric subjects reporting rates from 1.9% to
495,224 1y this study, 5.0% of blood cultures were
contaminated and younger infants were significantly more
likely to have contaminant growth, likely owing to the greater
number of overall cultures obtained. In a systematic review of
children presenting with fever without a source, the rate of
contaminant growth exceeded that of pathogenic growth in
all subjects.”® This results in hundreds of thousands of dollars
in healthcare costs.””*® Mullan et al reported that the added
healthcare cost of each contaminated blood culture was
>$3000 and others estimate $6200.">*° In addition to cost,
patients with contaminated blood cultures are subject to
additional unnecessary testing, antibiotics, and hospitaliza-
tions. Institutional guidelines limiting unnecessary blood
culture ordering have been shown to significantly reduce
the rate of contaminated cultures.*’

Considering the overall decline in vaccine-preventable
diseases, specifically invasive pneumococcal disease and
Hib, it is not surprising that experts have begun to suggest
outpatient management rather than laboratory analysis, an-
tibiotics, and hospitalization for otherwise-healthy and
well-appearing febrile children.””> Well-appearance was
the strongest predictor against bacteremia in our multivari-
able analysis. Subjective appearance has previously been
shown to correlate to serious illness, with well-appearing
children having a substantially lower risk than those who
are felt to be ill- or toxic-appearing.’’ Although age,
WBC, and absolute band count were found to be statisti-
cally associated with bacteremia, the absolute magnitudes
make these factors unlikely to be clinically significant.
Further studies are necessary to confirm these predictors
in a larger study population.

Our study has several limitations, including biases
inherent to a retrospective single-center study design. We
were unable to determine the provider’s reason for ordering
blood cultures in all cases. It is possible that children with
bacteremia were excluded due to lack of vaccination records.
We attempted to mitigate this risk by contacting pediatri-
cians when vaccination records were missing or incomplete.
In addition, we reviewed the culture information for all
excluded patients. Of the encounters excluded for missing
vaccination data, no subjects had blood cultures positive
for S pneumoniae or Hib. Only 2 subjects excluded for co-
morbidities had growth of S pneumoniae on blood culture.
These subjects had received age-appropriate vaccinations at
the time of the visits. No excluded encounters had Hib
bacteremia.

Our results are based on an extrapolated cohort of pa-
tients. If this subcohort differs significantly from the entire
population, the analysis may not be representative. However,
we deemed the sample size of 1000 records an adequate rep-
resentation of the overall study population based on histori-
cal rates of bacteremia. The bias in overall rates of bacteremia
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was <0.01% as determined by bootstrapping, which provides
additional validation of the sample population vs the study
population. As all positive blood cultures were reviewed
and all data points reported, the results of these encounters
are unchanged by the extrapolation. Further, the proportion
of positive blood cultures in the sample is the same as that in
the cohort.

It is important to note that the county of our institution
has a vaccination rate of 96.3% in children attending public,
private, and parochial schools.”” Herd immunity likely
impacted the low number of children with blood cultures
positive for vaccine-preventable organisms in our cohort.
The rates of vaccination and/or bacteremia at our site may
not be generalizable to other locales with variable vaccination
rates.

Vaccination against S pneumoniae and H influenza has
virtually eliminated these pathogens in children aged 2-
36 months. Obtaining blood cultures based on vaccination
status may not be routinely indicated unless these specific
pathogens are of high clinical suspicion or in populations
that may lack herd immunity due to low rates of vaccination.
Young infants, between the ages of 2 and 6 months, are at
especially low risk of vaccine-preventable bacteremia, regard-
less of their vaccination status. In the age of routine vaccina-
tions against S pneumoniae and Hib, clinicians require
further guidance on specifically when blood cultures are indi-
cated in pediatric patients younger than the age of 3 years. B
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Table I. Multivariable logistic regression analysis results with bacteremia as the dependent variable

95% Cl

Risk factors Regression coefficient (3) SE P value OR Lower Upper
Age, mo 0.045 0.022 .041 1.046 1.001 1.092
Fever duration, d —0.012 0.046 .787 0.987 0.885 1.062
Appearance (well vs ill) —1.793 0.336 <.001 0.167 0.086 0.323
Vaccines received, no. —0.103 0.184 .576 0.903 0.635 1.310
WBC, cells/mL 0.083 0.022 <.001 1.086 1.041 1.137
Platelets, cells/uL —0.001 0.002 .615 0.999 0.996 1.002
Neutrophils, % 0.010 0.012 .390 1.010 0.988 1.034
Bands, % 0.052 0.020 .008 1.054 1.006 1.096

\ v

7~

~
Table IV. Pathogens isolated from blood cultures (n)

Gram-positive cocci
Staphylococcus aureus (17)
Streptococcus pneumoniae (5)
Streptococcus pyogenes (6)
Enterococcus faecalis (5)
Streptococcus agalactiae (4)
Enterococcus faecium (1)
Viridans streptococci (1)
Peptostreptococcus species (1)
Granulicatella species (1)

Gram-positive bacilli
Actinomyces species (1)
Actinomyces israelii (1)
Gram-negative bacilli (aerobes)
Escherichia coli (13)
Enterobacter cloacae (2)
Haemophilus influenzae (3)
Moraxella catarrhalis (3)
Klebsiella oxytoca (1)

Serratia marcescens (1)
Salmonella typhi (2)
Haemophilus species (1)
Pseudomonas aeruginosa (1)

Gram-negative bacilli (anaerobes)
Fusobacterium necrophorum (1)
Fusobacterium species (1)

\,
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Table V. Characteristics of children found to have vaccine-preventable bacteremia
Ages, mo Number of vaccines Pathogen Serotype Site of infection Medical history Disposition
7 3 S pneumoniae 15B Blood None Discharged
8 3 H influenzae Type B Blood 33-wk prematurity Discharged
10 3 S pneumoniae 15B Blood None Discharged
13 3 S pneumoniae Undetermined Blood None Discharged
15 3 S pneumoniae 15A Blood Poor weight gain Discharged
16 3 S pneumoniae 15C CSF, blood None Deceased
.
CSF, cerebrospinal fluid.
4 A
Table VI. Patient characteristics on presentation to the ED in children with and without bacteremia
Number of S pneumoniae and Hib vaccines
Characteristics 0 2 3
Bacteremia, n (%) 9(1.3 10 (2.0) 32 (1.5)
CBC, median (range)
WBC 17.6 (1.4-65.4) 16.4 (7.4-34.3) 17.7 (9.1-41) 13.1 (5.2-32)
Neutrophils (%) 52 (11-86) 55.5 (19-82) 56 (30-80) 57.5 (6-89)
Bands 4 (1-24) 6 5 (5-5) 3(1-17)
Platelets 277 (114-667) 436.5 (233-632) 336 (153-584) 309 (74-810)
lll-appearing, n (%) 3(33.3) 3(13. 4 (40.0) 1(34.4)
Fever duration, d, median (range) 0(0-3) 1 1(0-4) 2 (0-12)
No bacteremia, n* (%) 710 (98.7) 1378 494 (98.0) 2087 (98.5)
CBC, median (range)
WBC 10.7 (2.5-36.1) 12.1 -36.1) 12.5 (3.5-39.6) 11.6 (2.5-53.4)
Neutrophils (%) 41 (11-81) 40 49 (2-81) 54 (5-90)
Bands 0(0-32 0 0 (0-89) 0 (0-26)
Platelets 383 (120-832) 414 (149-905) 349.5 (123-787) 294 (15-1093)
lll-appearing, n* (%) 72 (10.1) 144 (10. 89 (18.0) 332 (15.9)
Fever duration, d, median (range) 0(0-14) 0 1(0-8) 2 (0-60)
\
CBC, complete blood count.
*Represents extrapolated n from the cohort of 1000 patients reviewed.
4 Ny
Table VII. Distribution of pathogenic and
contaminant BCx by age of child
Age, mo
Characteristics 2-6 7-12 13-36
Blood cultures, n 2225 841 1676
Unvaccinated,n (%) 498 (22.4) 72 (8.6) 150 (8.9)
Undervaccinated, 'n (%) 66 (3.0) 138 (16.4) 111 (6.6)
Positive BCx, n (%) 182 (8.2) 48 (5.7) 83 (4.9)
Pathogens, n (%) 35(1.6) 15 (1.8) 23 (1.4)
Contaminants, n (%) 147 (6.6) 33(3.9) 60 (3.6)
W
BCx;, blood cultures.
*Unvaccinated: 0 Hib or PCV vaccines.
tUndervaccinated: 1 set of vaccines before 5 months, 1 or 2 sets of vaccines before 7 months,
or less than 3 sets of vaccines after 7 months.
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