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Clinical Profiles and Complete Blood Count Could Not Identify
Children Aged 3 to 36 Months Who Had Fever Without Source
at High Risk for Bacteremia
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Abstract:

Objectives: To evaluate the incidence and causes of occult bacteremia and whether clinical profiles and complete blood
count could reliably identify high-risk-for-bacteremia children aged 3 to 36 months who had fever without source (FWS).
Material and Methods: The medical data of children aged 3 to 36 months who presented with FWS for 1 to 7 days but
with no clinical signs of sepsis and were subsequently hospitalized between January 2007 and December 2017 with one
or more of the following high risk features, body temperature >39 degrees Celsius, inactive behavior, white blood cell
(WBC) count >15,000 cells per cubic millimeter (cells/mm?), absolute neutrophil count >10,000 cells/mm®, or absolute
band count >1,500 cells/mm°®, were recorded.

Results: Bacteremia was found in 12 of 160 (7.5%) children with one or more of the high-risk features. The pathogens
were non-typhoidal Salmonella (5 patients), Streptococcus pneumoniae (4 patients), and Salmonella Typhi (3 patients).
None of the high-risk features could differentiate between children with and without bacteremia. Five of the 8 patients with
Salmonella septicemia had normal WBC counts leading to delays in prescribing empirical antibiotics and none of them
had complications. None of the 117 patients in the non-bacteremia group who did not receive antibiotics or discontinued
them after negative hemoculture had complications during hospitalization.

Conclusion: High-risk features could not help to identify occult bacteremia in children aged 3-36 months who had FWS.
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Fever Without Source in Children Aged 3-36 Months

Introduction

Acute fever without source (FWS) is a common
problem in daily pediatric practice. Most of these FWS
patients have self-limited viral infections which resolve with
minimal treatment and no significant sequelae, but some
of these largely asymptomatic patients may have occult
bacteremia or be developing a serious bacterial infection,
and in such children appropriate treatment is necessary to
prevent a serious infection such as meningitis or sepsis.

Before routine immunization in western countries with
pneumococcal conjugate vaccine (PCV) and Haemophilus
influenzae type B (Hib) vaccine, the prevalence of occult
bacteremia in well-appearing children aged 3 to 36 months
who presented with FWS was 3.0-8.0%."* The predominant
organisms were Streptococcus pneumoniae and Hib. In
Southeast Asia, the prevalence of occult bacteremia was
similar at 3.0-4.0% in the pre-PCV and Hib vaccines
era, however, the common pathogens were different, as
Salmonella spp was the most common cause while S
pneumoniae and H influenzae were less commonly found
as in other developing countries.’

Currently the PCV and Hib vaccines are given
to children in developed countries, which has led to a
decreased incidence of S pneumonia and H influenzae
bacteremia from 5.0% to <1.0%.“° In Thailand, however,
only a small number of children receive these vaccines.

Various combinations of existing tests have been
used in recent years to help identify a febrile child with a
serious illness, along with diagnostic tests to quantify the
risk of bacteremia and its complications, including white
blood cell (WBC) and differential counts, microscopic
examination of the buffy coat of blood, and morphologic
changes in peripheral blood neutrophils. None of these tests,
however, have sufficient sensitivity or positive or negative
predictive values to identify an individual patient at risk®,
and thus antibiotics are frequently prescribed to be safe in

patients who do not need them, increasing the general risk
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of antibiotic resistance. Antibiotics given only to patients
at high risk for bacteremia would decrease the overuse of
antibiotics and also prevent serious complications, such as
meningitis, arthritis, and pneumonia, in patients who truly
had bacteremia.”®

In this study we wanted to examine the incidence
and causes of occult bacteremia and also examine whether
clinical profiles and complete blood counts (CBCs) can be

used to identify Thai children at risk for occult bacteremia.

Material and Methods

The medical data of previously healthy children aged
3 to 36 months who presented with FWS for 1 to 7 days
with no clinical signs of sepsis and at least one hemoculture
result, and were at high-risk of having occult bacteremia as
indicated by having at least one of the risk factors of inactive
appearance, body temperature >39 degrees Celsius, WBCs
>15,000 cells per cubic millimeter (cells/mm®), absolute
neutrophil count (ANC) >10,000 cells/mm?®, and/or absolute
band count (ABC) >1,500 cells/mm® and were subsequently
hospitalized between January 2007 and December 2017
were recorded.® Patients were excluded if (1) they had a
known viral infection (eg, measles, croup, varicella) or focal
bacterial infection (eg, cellulitis, otitis media, urinary tract
infection, meningitis), (2) they had been previously treated
with antibiotics (oral or intravenous) prior to blood and
urine cultures, and/or (3) they were immunocompromised
or had any chronic illness that would affect the approach
to a febrile illness.

Children suspicious of having occult bacteremia who
had mild upper respiratory tract infection (URI) and/or mild
non-mucous acute gastroenteritis (AGE) (as diagnosed by
<5 times of watery stools, and without signs of moderate
or severe dehydration) were not excluded from the study
because mild URI and/or mild AGE are commonly found

in children with acute illness regardless of local infection.”"
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Categorical variables were analyzed using the
Pearson Chi-square test or Fisher's exact test and are
presented as frequency and percentage. Non-parametric
continuous data were analyzed using Mann-Whitney U
test and are presented as median and interquartile range.
All p-values were two-tailed and a p-value<0.050 was
deemed to indicate statistical significance.

This study was approved by the Human Research
Ethic Committee of the Faculty of Medicine, Prince of
Songkla University (REC. 61-076-1-4).

Results

Clinical characteristics and complete blood
counts

During the 11-year study period, 160 children aged 3
to 836 months presented with FWS with one or more of the
high-risk-for-bacteremia features. Positive hemocultures
were found in 12 cases (7.5%), the specific organisms being
Salmonella spp (8 cases) and S pneumoniae (4 cases).
Of the 8 cases with Salmonella bacteremia, 5 and 3 cases
were non-typhoidal Salmonella (NTS) and Salmonella Typhi,
respectively.

Looking at only the 124 febrile children without AGE,
occult bacteremia was found in 5/124 (4.0%) patients, with
the specific organisms being S pneumoniae (4 cases) and
Salmonella Typhi (1 case).

The baseline characteristics including age, gender,
underlying diseases, malnutrition status (wasting and/or
stunting), PCV and Hib vaccine status, and duration of
fever prior to hospitalization were not statistically significantly
different between the 2 groups (bacteremia and no
bacteremia) (Table 1).

In the bacteremia group, an underlying disease was
found in 1 case (8.3%) compared to 9 cases (6.1%) in the
no bacteremia group. The patient with NTS had hemoglobin
H disease. The underlying diseases of the other 9 cases in

the no bacteremia group were Southeast Asian ovalocytosis
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(2 cases) and one each of allergic rhinitis, cow's milk protein
allergy, congenital hydronephrosis, bilateral vesicoureteral
reflux grade Il, facial hemihypertrophy, epilepsy, and
pancreatic pseudocyst.

PCV and Hib immunization data were available in
66 and 67 cases in the bacteremia and no bacteremia
groups, respectively. None of the 12 with completed PCV
and none of the 33 cases with completed Hib by age had
S pneumococcus or H influenzae bacteremia, respectively.
None of the 4 patients with S pneumonia bacteremia had
had their PCV vaccinations.

The proportions of cases with upper respiratory tract
symptoms (cough and/or runny nose) and/or vomiting were
not statistically different between the 2 groups.

The proportion of cases with mild non-mucous
bloody diarrhea was significantly higher in the positive
hemoculture group than in the negative hemoculture group
(58.3% vs. 19.6%, respectively, p-value=0.002) and all 7
cases with non-mucous bloody diarrhea had Salmonella
septicemia (Table 1).

Dehydration status, including decreased urine output
and poor oral intake, and physical examination features
including general appearance and maximum temperature,
were also not different between the 2 groups. The total
WBC counts, ANCs, and proportion of children with ANC
>10,000 cells/mm® were significantly lower in the bacteremia

group (Table 1).

High-risk features of occult bacteremia

The proportions of children with one or more
high-risk features for occult bacteremia including inactive
behavior, body temperature >39 °C, and ABC >1,500 cells/
mm?® were not significantly different between the 2 groups.
The proportion of children with ANC >10,000 cells/mm?®
was significantly lower in the positive hemoculture group
(Table 1).
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Table 1 Comparing the characteristics of children with or without bacteremia

L Bacteremia No bacteremia
Characteristic (n=12) (n=148) p-value
Age, months, median (IQR) 12.0 (10.0, 31.9) 14.5 (9.4, 25.6) 0.950
Male, n (%) 7 (58.3) 80 (54.1) 0.770
Underlying disease, n (%) 1(8.3) 9 (6.1) 0.550
Malnutrition status, n (%)

Underweight* 1(8.3) 11 (7.4) >0.999
Stunting* 0 (0.0) 5 (3.4) >0.999
Complete PCV by age, n (%) 1 (16.7), n=6 11 (18.3), n=60 0.890
Complete Hib vaccine by age, n (%) 2 (33.3), n=6 31 (50.8), n=61 0.540
Duration of fever prior to hospitalization, days, median (IQR) 3.5 (2.2, 6.0) 2.0 (1.0, 3.0) 0.002
Clinical symptoms, n (%)
Upper respiratory tract infection 6 (50.0) 74 (50.0) >0.999
Vomiting 3 (25.0) 46 (31.1) 0.757
Decreased urine output 1(8.3) 5 (3.4) 0.378
Poor oral intake 6 (50.0) 84 (56.8) 0.650
Mild non-mucous bloody diarrhea 7 (58.3) 29 (19.6) 0.002
Inactive appearance 2 (16.7) 6 (4.1) 0.112
Maximum temperature, °C, median (IQR) 40.0 (38.9, 40.7) 39.3 (39.0, 40.0) 0.100
Body temperature >39 °C, n (%) 9 (75.0) 120 (81.1) 0.703
Complete blood count findings
WBCs, x10° cells/mm®, median (IQR) 15.5 (6.5, 21.5) 20.0 (15.8, 26.0) 0.040
WBCs >15x10° cells/mm?®, n (%) 7 (58.3) 121 (81.8) 0.051
ANCs, x10° cells/mm?®, median (IQR) 6.5 (3.4, 13.8) 12.4 (8.9, 16.8) 0.030
ANCs >10x10° cells/mm®, n (%) 4 (33.3) 143 (66.2) 0.030
ABCs, cells/mm?®, median (IQR) 126.0 (0.0, 822.0) 309.0 (0.0, 935.0) 0.693
ABCs >1500 cells/mm®, n (%) 2 (16.7) 21 (14.7) 0.693
Haemoglobin, g/dL, median (IQR) 11.1 (10.0, 12.3) 11.5 (10.6, 12.1) 0.410
Platelets, x10° cells/mm?®, median (IQR) 315.0 (241.0, 378.0) 362.0 (303.0, 436.0) 0.171

*Underweight: weight lower than 2™ standard deviation (S.D.) of normal body weight for age; Stunting, patient height lower than 2™ S.D.

of normal length for age

IQR=interquartile range, PCV=pneumococcal conjugate vaccine, Hib=Haemophilus influenzae type B, WBC=white blood cell, ANC=absolute

neutrophil count, ABC=absolute band count

Comparing the profiles of salmonella and other
bacteremia

Of the 12 cases with bacteremia, 8 and 4 cases had
Salmonella and pneumococcal bacteremia, respectively.
Non-mucous bloody diarrhea was found in 7/8 cases
of Salmonella bacteremia but none of the pneumococcal
bacteremia cases. WBCs >15,000 cells/mm® and/or ABC
>1,500 cells/mm® were found in 4/8 (50.0%) children
with Salmonella bacteremia and 4/4 (100%) children with

pneumococcal bacteremia (Table 2).
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Of the total 8 cases with Salmonella bacteremia, all
5 cases with NTS were less than 2 years of age (range
5.8-12.5 months) and all 3 cases with typhoid fever were
older than 2 years (range 32-34 months).

Of the 7 cases with non-mucous bloody diarrhea,
only 4 cases had stool examination results, with stool WBCs
in 3 cases and rectal cultures which revealed non-typhoidal

Salmonella in 2 cases.
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Treatment and outcomes

Of the 12 cases with positive hemoculture, 5 cases
(41.7%) received empirical antibiotics within 24 hours and 7
cases (Salmonella (6) and S pneumoniae (1)) were treated
after the hemoculture report (Table 3). No serious bacterial
complications occurred in those who received antibiotics
after 24 hours.

Of the 11 and 1 cases that were treated with
ceftriaxone and ampicillin, respectively, all of the pathogens
isolated were susceptible to the given antibiotics.

Of the 148 cases with negative hemoculture, 124

(83.8%) received antibiotics. Of the 95 cases who dis-
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continued antibiotics after hemoculture reported negative
and the 24 cases who did not receive antibiotics, none had
complications or developed septic symptoms during prior to
hospital discharge.

Comparing the cases with and without positive
hemoculture, the median duration of antibiotics (10.5 vs.
2 days, respectively) and total duration of fever (7 vs. 3
days, respectively) were significantly longer in the positive
hemoculture group than in the negative hemoculture group
(Table 3).

Table 2 Comparison between salmonella bacteremia and pneumococcal bacteremia

Salmonella spp S pneumoniae

Profiles (n=8) (n=4) p-value
Age, month, median (IQR) 12.0 (7.2, 32.8) 11.9 (10.1, 26.2) 0.541
Vomiting 2 (25.0) 1 (25.0) >0.999
Non-mucous bloody diarrhea 7 (87.5) 0 (0.0) 0.010
Body temperature >39 °C, n (%) 5 (62.5) 4 (100) 0.491
WBCs >15x10° cells/mm®, n (%) 3 (37.5) 4 (100) 0.081
ANC >10x10° cells/mm®, n (%) 0 (0.0) 4 (100) 0.002
ABC >1500 cells/mm®, n (%) 2 (25.0) 0 (0.0) 0.515
Duration of fever prior to hospitalization, days, median (IQR) 5.0 (3.0, 6.8) 2.0 (0.5, 8.5) 0.030
Duration of fever prior to intravenous antibiotic, days, median (IQR) 6.0 (4.5, 6.8) 2.0 (0.5, 3.5) 0.002
Duration of fever, days, median (IQR) 7.5 (7.0, 8.8) 3.0 (2.2, 6.0) 0.010

IQR=interquartile range, WBC=white blood cell, ANC=absolute neutrophil count, ABC=absolute band count

Table 3 Comparing the management and outcomes of children aged 3-36 months with or without bacteremia

i Bacteremia No bacteremia
Variable (n=12) (n=148) p-value
Day IV antibiotic started, n (%) 0.001
Day 0-1 5 (41.7) 101/124 (81.5)
Day 2-3 7 (58.3) 23/124 (18.5)
Duration of antibiotic, days, median (IQR) 10.5 (9.0, 13.0) 2.0 (1.0, 4.0), (n=124) <0.001
Total duration of fever, days, median (IQR) 7.0 (8.7, 8.0) 3.0 (2.0, 4.0) <0.001

IV=intravenous, IQR=interquartile range
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Discussion

We found that the incidence of occult bacteremia
in FWS children aged 3-36 months was 7.5% if including
children with mild AGE and 4.0% if excluding those with
mild AGE. The common pathogens were Salmonella spp
and S pneumoniae, and none of the high-risk criteria
could help to differentiate between those with or without
bacteremia.

Previous studies done in developed countries
from the pre-conjugate-vaccine era found rates of occult
bacteremia in children 3-36 months of age with fever
>39°C of around 3.0%."" Studies done in Southeast Asia
by Brooks et al., 2007 and Leelarasamee et al., 2004"
found incidences of occult bacteremia of 3.0-4.0%, similar
to our study.

Diagnosis and management of febrile children 3 to 36
months of age with FWS in our institute follows the Baraff
et al. guidelines.® Generally a child with WBCs >15,000
cells/mm® will have a blood culture done and be treated
with ceftriaxone pending the culture results.’

Our study found as in previous studies that less
than 50.0% of all Salmonella spp bacteremia cases had
WBCs >15,000, ANC >10,000 and/or ABC >1,500 cells/
mm®, which shows the limitation of using high-risk factors
for occult bacteremia as an indication for empirical antibiotic

15-17

administration in our group of Thai children. Our results

4,6,18-20

were similar to previous studies which also concluded

that it is difficult to identify children for whom empirical
antibiotics should be given.*?"?

We found that the total WBC counts, ANCs, and
proportion of children with ANC >10,000 cells/mm® were
significantly lower in the bacteremia group. This finding
could be explained by noting that, firstly, we enrolled only
children with high risk features of occult bacteremia in
which >80.0% of the no bacteremia group had WBC counts
>15,000 cells/mm?®, ANCs >10,000 cells/mm®, and/or ABCs

>1,500 cells/mm?; secondly, Salmonelia spp. was the major
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cause of bacteremia in these patients, an organism which
does not cause leukocytosis.

We found as in previous studies that children with
occult pneumococcal bacteremia had only a low risk of
developing serious complications"’, and also children
with typhoid and NTS bacteremia secondary to NTS
enteritis had a good prognosis even though they did not
receive antibiotics until after hemoculture reports, with a
median duration of fever prior to intravenous antibiotics of

2325 \We found that most patients with Saimonella

6 days.
spp bacteremia were initially diagnosed as acute viral
gastroenteritis, which could be explained by noting the long
median duration of fever prior to antibiotic administration.
We suggest that young children who are initially diagnosed
with viral AGE or other acute febrile iliness should have
hemocultures done if they have fever >5 days and have
no clinical symptoms that indicate an identifiable cause of
fever because the duration of fever in children with viral
infection is usually less than 5 days.'****’

Although H influenzae and N meningitides are known
to cause more complications than S pneumoniae,” these
organisms were not found in our study. This could be
explained by the fact that we included children aged 3-36
months who were previously healthy with no clinical signs
of sepsis while the majority of children with H influenzae
and N meningitides bacteremia would have signs of clinical
sepsis.

A previous study found that S Typhi was most
commonly found in school age children;?® in our study all
3 patients with S Typhi were aged 32-34 months and all
5 cases with NTS were aged less than 13 months. The
different age groups affected by these 2 diseases could
be explained by noting that NTS is more likely to infect
an immunocompromised host, unlike S Typhi which can
infect anyone regardless of their immune status, and older
children have a higher chance of being exposed to S Typhi

than younger children.
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In our study, although 85.0% of the cases received
an antibiotic unnecessarily due to a negative hemoculture,
the antibiotics were discontinued after the negative
hemoculture was returned without any complications
during hospitalization. However, with the limitation of a
retrospective study of not having follow up data after hospital
discharge, we could not be certain whether or not these
febrile children had any later complications.

Taking these findings together suggests that well-
appearing children aged 3 to 36 months who have FWS,
but have had their PCV and Hib vaccinations and have a
normal urinalysis, can be closely observed with no need
for hemoculture. Previous studies found that contaminants
isolated from hemocultures were 10-20 times more often
found than pathogens and WBC counts were not a useful
way to assess the risk of occult bacteremia in children aged

more than 90 days.>*"*

However, in cases in which fever
persists >5 days, a hemoculture should be done regardless
of CBC results to exclude occult bacteremia. In addition,
if a patient has not had their PCV and Hib vaccinations, a
hemoculture should be performed, but with no need for an
initial empirical antibiotic. This can reduce the excessive use
of antibiotics without any harmful consequences. However,
further large prospective cohort studies are needed to
confirm this suggestive guideline in developing countries.
The main limitation of this study was a possible
selection bias, in that hemocultures were only performed
if the attending clinician felt it was necessary, and thus
some of the patients with high-risk features but clinically
suspected of a viral infection may not have had a
hemoculture performed and were thus not included in the
study. The other notable limitation was the retrospective
nature of the study, which means some data may have been
missed, and thus some variables not accurately assessed.
Prospective multicenter studies with larger sample sizes
for generalizability and more comprehensive results are

needed.
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