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Background: Blood stream infections (BSIs) leading to septicaemias and systemic inflammatory
response syndrome (SIRS) are important causes of paediatric referrals, admissions and deaths. These
have worse outcome in newborns, and infants especially if undernourished. In most of our hospitals
blood cultures are carried out for selective number of patients. Low yields of blood cultures and
sample contaminations are problems of concern. The objective of this study was to find out the yield
of blood cultures in patients admitted with sepsis and fever without clear localizing signs. Methods:
This one year cross-sectional prospective study was conducted at POF Hospital Wah Cantt. A total
of 85 patients admitted in paediatric ward with complaints of febrile illness and diagnosis of sepsis or
fever without localizing signs (FWLS), who had their blood sent for cultures and sensitivity at POF
Hospital Wah Cantt, were included in the study. Results: Yield of blood cultures in our study was
low as blood cultures yielded growth in only 8 out of 85 patients (95% confidence interval: 4.7—
16.3%) .One sample was contaminated. The minimum age of patient was 1 month (0.08 years) and
maximum age was 12 years (median 3.5 years). Majority of the patients, i.e., 62 (72.9%) were under
age of 6 years as compared to the age group between 10 to 12 years that comprised 23 patients (27%)
only. There was a male preponderance as from the total 85 patients 58 (68.24%) were males and 27
patients (31.76%) were females. Cross tabulation between gender and yield of blood culture showed
a significant correlation (p<0.05). The correlation between total white cell counts and yield of blood
cultures was not statistically significant (p>0.05). Conclusion: Male children are more likely to be
affected by sepsis. A positive blood cultures yield is low in our setups. Total white cell counts are not
a significant marker for sepsis in children.
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INTRODUCTION

Blood stream infections (BSIs) are an important cause
of referrals, admissions and mortality among newborns
and infants. Timely diagnosis and treatment of
bacteraemia is essential. Indirect testing by measuring
raised level white cell counts, CRP levels, are not so
helpful.'* Procalcitonin levels are not performed in our
setup. The gold standard test is still considered the blood
culture and sensitivity for detecting microorganism in
blood stream infections and are usually requested for
patients with fever associated with chills and rigors,
fever without localizing signs (FWLS), septicaemia,
pneumonias, osteomyelitis and SIRS.**

There is lack of clear cut indications for
drawing blood cultures in paediatric emergency settings
with the decision mainly resting on individual basis
varying from patient to patient and judgment of the
physician.>® In spite of its importance blood cultures are
not routinely sent in febrile patients even if septicaemia
is suspected and most of the time the patient is started
on empirical antibiotics combinations based on clinical
judgment of consultant physician and indirect markers
of blood stream infections (BSI) such as high total white
cell counts (WCCs), D-dimers, procalcitonin (PCT) and

C-reactive protein (CRP) levels in serum. Problems in
children are many such as amount of blood drawn,
multiple samples and strict observation of aseptic
technique and use of multiple sites for sample
collection, all of which affect yield of blood cultures.
False positive results and contaminated samples are
commonly encountered problems. Careful inoculation
of sample, observing aseptic technique and appointing a
phlebotomy team, timing of taking blood samples can
all improve outcome of cultures.”” Samples for cultures
should preferably be taken before starting antibiotic
treatment.'”

The objective of this study was to find out the
yield of blood cultures in patients admitted with sepsis
and fever without clear localizing signs.

METHODOLOGY

It was a cross-sectional study carried over one year. A
total of 85 children admitted in paediatric ward at POF
Hospital Wah Cantt with complaints of a febrile illness
and diagnosis of sepsis or FWLS were included in the
study. Blood was sent for total WCCs, and 3 mL of
blood was sent in standard paediatric blood culture
bottle for aerobic and anaerobic culture and sensitivity
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testing. Blood sample was collected from ante cubital
fossa after cleaning area with pyodine and sent before
start of antibiotics. Samples were incubated on blood
agar culture media. Results of blood culture and
sensitivity obtained between 2-5 days were recorded
and data were analyzed. Pearson’s Chi-square test was
applied for correlation of gender and outcome of blood
culture and sensitivity (C/S), and between total WCCs
and C/S; p<0.05 was considered statistically significant.

RESULTS

Total patients enrolled were 85. The minimum age of
patient was I month (0.08 years) and maximum age was
12 years (median 3.5 years). Standard deviation was
3.40 and standard error of mean was 0.369. Minimum
total WCCS was 6,000/uL and maximum was
22,000/uL, median being 11,000/uL (reference range:
4,000-11,000/uL). When divided into age groups the
maximum number of patients (26, 30.6%) admitted fell
in to age group of less than 2 years, followed by age
group 24 years, (19, 22.4%), and up to 6 years (17,
20.0%). Majority of patients were under the age of 5
years (Table-1).

A male preponderance was noted in our study
as majority (58, 68.24%) of patients included were
males and only 27 (31.76%) were females. Cross
tabulation between gender and yield of blood culture
showed that a positive blood culture was obtained in all
male patients (p<0.05) (Table-2).

Out of the 8 positive culture growths 2 (25%)
yielded growth of Staphylococcus aureus, 2 (25%)
showed growth of multi-drug-resistant Staphylococci
(MRSA), 2 (25%) showed growth of Kliebsiella, 1
(12.5%) showed growth of Salmonella and 1 (12.5%)
showed growth of gram-negative rods (Table-3).

The antibiotics to which these organisms were

sensitive  included cephalosporins, ciprofloxacin,
vancomycin, gentamicin, tazocin and tiecoplanin.
Resistant growths were only available for 4 patients out
of which majority of cultures showed resistance to
penicillins, and co-trimaxazole (Figure-1).
Yield of blood cultures in our study was low and blood
cultures yielded growth in only 8 (9.4%) out of 85
patients. The correlation between total white cell counts
and yield of blood cultures was not statistically
significant (p>0.05) (Table-4).

Table-1: Cross tabulation of age groups and yield of
blood cultures (n=85)

| Age groups No growth | Growth | Contaminated | Total | %
0 to <2 Years 24 1 1 26 |30.6
2 to <4 Years 18 1 0 19 |224
4 to <6 Years 15 2 0 17 120.0
6 to <8 Years 3 2 0 5 59
8 to <10 Years 8 1 0 10.6
10 to <12 Years 8 1 0 9 1106
Total 76 8 1 85 | 100

Table-2: Cross-tabulation between gender and yield
of blood cultures (n=85)

Yield Males | Females | Total | %
No growth 49 27 76 | 894
Growth 8 0 8 94
Contaminated 1 0 1 1.2
Total 58 27 85
Percentage 6824 | 31.76 | 100

P 0.038*

*Significant correlation

Table-3: Frequency of microorganisms in the
positive cultures (n=8)

Organisms in positive blood cultures Number %
Staphylococcus 2 25
MRSA 2 25
Salmonella 1 12.5
Gram negative rods 1 12.5
Kliebsiella 2 25
Total 8 100

sensitivity

Figure-1: Antibiotic susceptibility of microorganisms
in positive cultures

Table-4: Yield of blood cultures in febrile patients
and confidence interval

Yield of 95% CI

Cultures No | Percent | Bias | SE | Lower | Upper

No growth 76 89.4 -04 | 3.1 | 826 94.1

Growth 8 9.4 03 [3.0]| 47 16.3

Contaminated | 1 1.2 0.1 | 1.1 0 3.5

Total 85 100 0 0 100 100
DISCUSSION

Blood stream infections (BSIs) are a serious problem in
paediatric and adult populations. Sepsis in children is a
public health problem causing burden in hospitals and
considerable morbidity and mortality."' In the United
States, more than 75,000 children are affected by severe
sepsis each year causing death in 6,800 of the
affectd.'>"” Patients diagnosed having BSI are usually
critically ill upon arrival and are immediately started on
most suitable empirical antibiotic regimen and
supportive treatment according to physicians best
clinical judgments leaving little time to spare or wait for
laboratory tests.'* Worldwide emerging antibiotic
resistance to some commonly used broad spectrum
antibiotics is being recognized as an increasingly serious
threat so we should think that targeting an identified
microorganism  with known susceptibilities and
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resistance is perhaps the wiser choice. Blood cultures if
positive are helpful but even a negative culture is also
helpful in managing a febrile child with suspected BSI
as saves needlessly prolonged and costly use of broad
spectrum antibiotics."”” There are very few clear-cut
indications for sending a blood culture of a child, e.g.,
suspicion of immune-deficiencies in cases of repeated
BSIs, suspicion of fungal infections if fever is not
responding to antibiotics, HIV, febrile neutropenia, sub-
acute bacterial endocarditis (SBE), and fever without
localizing signs (FWLS).'®

In spite of its diagnostic importance, blood
cultures are not commonly sent even in established
cases of infection in most hospitals. In children the
blood volume to be collected for sampling in a sick
child is a problem as mostly two samples need to be sent
each time in two separate bottles, for anaerobic and
aerobic organisms. In extremely wasted children
repeated samples may be a problem as volumes of up to
10 ml are required to improve yield."” In our setup, 2—4
ml are sent for cultures as a single sample in paediatric
patients. Mostly the first sample for cultures of blood is
sent before starting antibiotics, and should preferably be
sent during a temperature spike."® A second sample for
repeat culture needs to be sent if fever isn’t responding
after 48 to 72 hours of antibiotic treatment.'*"

Sample collection technique is another factor
that affects the yield of blood cultures and is an
important cause of mixed growths or contaminated
samples."” Most of our tertiary care units lack a proper
facility for infection control in hospitals and ends of
intravenous catheters, nasogastric tubes, and ends of
Foley’s catheters are rarely sent for cultures.

Conventional blood cultures are being replaced
with rapid yield phenotypic testing abroad with a yield
time ranging from a few hours to about a day, and by
genetic testing by PCR. These newer techniques reduce
the time for microorganism identification in blood, but
their usefulness due to cost and comparable results to
conventional methods in which enriched samples are
used, is questionable. Though they quickly identify the
microorganism in whole blood sample, susceptibility/
resistance report is not given, hence are not quite helpful
in modifying course of antibiotics.*

In our study a male preponderance was noted.
This gender predominance of childhood sepsis has also
been reported in other studies. Female gender has been
demonstrated to be protective in response to blood
stream infections and males may have a relatively
decreased cell-mediated immune response. Male sex
hormones, have been shown to have suppressive effect
on cell-mediated immune responses. In comparison,
female sex hormones show protective effects which
contribute to the natural advantages of females under
septic conditions.”' In another study”, it was noted that
not only septicaemia was a more common complication

in males but males with sepsis also had a 70% more
mortality rate compared to females with same diagnosis.

Serum markers for sepsis in children such as
C-reactive protein (CRP) require repeated samples to
check antibiotic response. PCT is not performed in our
setups. Total WCCs are performed as part of routine
blood counts for febrile patients but all of these
inflammatory markers along with CRP level and PCT
have variable sensitivity and specificity in childhood
sepsis.”?* Correlation between total WCCs and
positive blood cultures was not statistically significant in
our study, so it was not a helpful marker in childhood
sepsis. Galletto-Lacour et al> also confirmed limited
usefulness of total and differential leukocyte counts as
compared to CRP and PCT levels. In another study,
Brown et al* focused on febrile neonates (aged <28
days) who visited the emergency department. They
calculated the sensitivity and specificity of various
WBCs for the detection of bacterial infection. They
found modest discriminatory power of the WBC count
and that a normal white blood cell count does not rule
out bacteremia.

In our study from the 8 positive cultures, 4
(50%) yielded growth of Staphylococci. Staphylococcus
aureus as the predominant microorganism in blood
stream infections is a finding in other studies as well.***’
Strict hand washing and aseptic measures may reduce
infections due to this organisms which is commonly
isolated in blood cultutres.”® Empirical treatment in our
setups for sepsis usually is started with a combination of
a third generation cephalosporin with either an
aminoglycoside or vancomycin for MRSA. Majority of
the organisms were susceptible to this empirical
treatment.

In our study most patients were under age of 2
years. Overall sepsis mostly affects younger children
especially under five year age and mortality is higher
among infant and neonates who are victims of
septicemia.”” In another study it was stated that children
under 12 months of age and elderly people have the
highest incidence of severe sepsis.**”’

Low yield of blood, CSF, and urine cultures is
a commonly faced problem in our hospitals and labs.
There are multiple factors at multiple levels that affect
the yield of blood cultures such as proper specimen
collection, dispatching, inoculations, incubation,
processing, culture techniques, result reporting, and
result interpretation by the haematologists.’> In our
study of 85 patients with febrile illness admitted in a
tertiary level hospital, only 8 patients yielded positive
blood culture results. In one patient sample
contamination was detected. Results of our study
coincided with the results elsewhere where yields of
blood cultures were low as well. In a retrospective study
spanning over a two year period the aim of which was to
find out the usefulness of blood cultures in children
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diagnosed and admitted with community-acquired
pneumonias, out of 215 patients included in that study,
177 blood samples were sent for cultures and only 7
yielded positive growth but final report of true positives
were confirmed in only 2 out of 7 showing growth of
Streptococcus pneumoniae. A conclusion was made that
blood cultures had a low yield in children admitted to
hospital with community-acquired pneumonia and had
no significant effect on the initial treatment or its
modification.” In another study on the yield of blood
cultures and its impact on patient management it was
noted that the effect of results of blood culture on
modifying initial empiric antibiotic treatment were very
small. A high contamination rate was noticed.**

In another study performed in Africa, out of
17,001 blood cultures included in the study over a
period of 6 years from 935 cultures done 979 pathogens
were isolated. There were high contamination rates.”

In a retrospective study done on 8,282 febrile
children presenting to the emergency department in a
Middle East hospital, positive yield occurred in only 20
(2.42%) patients and it was concluded that the incidence
of positive blood culture in routine care of febrile
patients presenting in ER is low.*®

Regarding the usefulness of newer methods a
comparison was done between yield of blood cultures
by rapid identification method, i.e., BACTEC that gave
32% positive results to the conventional methods giving
19.88% positive yield. A conclusion was made that
although BACTEC 9050 did have a significantly greater
recovery of microorganisms from blood, but a
conventional blood culture if performed appropriately
can facilitate treatment.”” In a comparison between the
rapid and conventional methods it was noticed that
isolating microorganisms from a conventional blood
culture is less challenging as compared to direct
detection from whole blood because their titres are
enriched through inoculation and incubation in the
samples used in conventional methods.™

CONCLUSION

Conventional blood cultures are an important aide in
sepsis management. Most microorganisms in our study
were susceptible to the empirical antibiotics used.
Aseptic practices in handling patients helps limiting
infection by Staphylococci and MRSA. Large scale
studies will further improve our observations.
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