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Abstract

In an attempt to reduce costs, theroleof Bactec anaerobic blood culturein the detection of bacteraemia
andfungaemiain children waseval uated. Resultsfrom 3167 setsof aerobicand anaerobicbloodcultures
from children admitted to the University Hospital, Kuala Lumpur during a one year period, were
analysed. Four hundred and eight (12.9%) sets of blood cultures were positive, of which 348 sets
(11.0%) from 201 patientswere clinically significant. Of the 348 significant positive sets, organisms
were isolated on 177 (50.9%) occasions from both aerobic and anaerobic bottles, on 136 (39.1%)
occasions from the aerobic bottle only and 35 (10.0%) occasions from the anaerobic bottleonly. No
strict anaerobeswereisolated, but clinically significantisol atesrecovered fromtheanaerobicbottleonly
included Klebsiella pneumoniae, Salmonella species, Enterobacter cloacae, Staphylococcus aureus,
coagul ase negative staphylococci, Streptococcus preumoniae and Group B streptococcus. Patients
with bacteraemia diagnosed solely by anaerobic culture were distributed evenly across the various
paediatricsubspecialities. When resultsfrom the anaerobic bottleswereexcluded, theoverall isolation
rate was reduced from 11% to 9.9%. Potential financial savings resulting from omission of anaerobic
cultures must be balanced against the small number of bacteraemic episodes that could be missed.
Undiagnosed bacteraemia may result in increased morbidity and mortality with its own attendant
financial implications.
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INTRODUCTION

The large numbers of blood culture specimens
received by many laboratories has necessitated
the use of automated technology such as the
Bactec Non-radiometric System (Becton
Dickinson Diagnostic Instrument Systems,
Sparks, Maryland, USA). Equipment and media
are expensive and this is especialy true for
devel oping countries.

Anaerobic bacteraemiain children israre and
reported blood cultureisolation rates rangefrom
3%,' 1o as low as 0.07%.2 At the University
Hospital, KualaLumpur it has been the practice
of the Paediatric Department to take blood for
both aerobicand anaerobiccultureonall children,
including neonates, with suspected bacteraemia
or fungaemia.

Inanattempt to reducecostswequestioned the
need for anaerobic culture from al paediatric
patientsand in thisstudy wereport theanalysisof
blood culture resultsfor a one year period.

MATERIALS AND METHODS

Study period and patients. Resultsof all blood
culturesfrom paediatricpatientsin theUniversity
Hospital, Kuala Lumpur, for the period October
1st,1994 to September 30th, 1995 werereviewed.
The University Hospital has 162 beds for
paediatrics including intensive care, oncology
and paediatric surgery (general and
cardiothoracic) and there is also an eight-bed
neonatal unit.

Blood culture system. During the study period,
blood from patients with suspected bacteraemia
or fungaemia was equally distributed into one
Bactec Peds Plus bottle and one Bactec 17A
bottle (Becton Dickinson Diagnostic Instrument
Systems, Sparks, Maryland, USA). ThePedsPlus
and 17A bottles are formulated for aerobic and
anaerobic culture respectively. Bottleswererun
on afive-day cycle on theBactec Non-radioactive
730 system bottle (Becton Dickinson Diagnostic
Instrument Systems, Sparks, Maryland, USA).
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Identification of isolatesand clinical significance.
Organisms isolated were identified by standard
methods.? The time taken for detection of each
positiveculturewasrecordedfor each bottle. The
significance of each positive blood culture was
determined by liai son with the paediatriciansand
was based upon clinical findings and results of
complementary laboratory investigations.

RESULTS

A total of 3167 sets of aerobic and anaerobic
blood cultures were received during the study
period. Four hundred and eight (12.9%) sets of
blood cultureswerepositive,of which 348(11.0%)
sets from 201 patients were considered to be
clinicallysignificant.Whenconsideringclinically
significant infections only, organisms were
isolated on 177 (50.9%) occasions from both
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aerobic and anaerobic bottles, on 136 (39.1%)
occasions from the aerobic bottle only and 35
(10.0%) occasi onsfrom theanaerobic bottleonly.
When both bottles were positive, clinically
significant organisms were isolated on 126
(71.2%) occasionsfrom both bottles at the same
time, 35 (19.8%) occasions from the aerobic
bottlefirst, and on 16 (9.0%) occasions from the
anaerobic bottle first. Thus, if results from the
anaerobic blood culture bottles are ignored the
overall number of significant positives detected
was 312 which correspondsto anisol ation rateof
9.9%.

Nostrictanaerobes wereisolated. Theclinically
significant organismsisolated from the different
bottlesare shown in Table 1.

Theeffect of positiveblood culture resultson
the clinical management of individual patients

TABLE 1: Clinically significant blood cultureisolatesfrom 201 patients

Organism
(number of patients)*

Staphylococcusaureus (32)
Coagulase negative staphylococci (30)
Streptococcus pneumoniae( 5)
Group B streptococcus( 7)

Group G streptococcus (2)
Enterococcusfaecalis (6)
Alphaand non-haemolytic streptococcus (3)
Corynebacterium species( 2)
Bacillus species (3)

Haemophilus influenzae type b (3)
Escherichiacoli (19)

Klebsiella pneumoniae (38)
Enterobacter cloacae (10)
Citrobacterfreundii (2)

Proteus mirabalis (1)
Salmonellaspecies(7)
Salmonellatyphi (1)
Pseudornonasaeruginosa (7)
Pseudornonasspecies(7)
Stenotrophomonasrnaltophilia (2)
Flavobacterium species(2)
Acinetobacter calcoaceticus (15)
Aeromonashydrophila (3)
Candida species(12)

TOTAL

Number occasions that cultures were positivein
Aerobic bottle  Both bottles  Anaerobic bottle

only only

136 177 3H

*Thetotal number of patientsisgreater than 201, sinceon 10 occas ons more than one organism wasisolated

in abottle.
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TABLE 2. Characterigticsof bacteraemiadiagnosed by recovery of organismsfrom the anaerobic

bottleonly.
Organism No. of patients Typesof infections

Staphylococcusaureus 4 Pneumonia, neonatal sepsis,
leukaemiawithiv line associated
sepsis, neuroblastomawithiv line
associated sepsis

Coagulase negative 2 Iv line associated sepsis

staphylococcus

Streptococcus pneumoniae Pneumonia

Group B streptococcus Neonatd sepsis

Enterococcusfaecalis Iv line associated sepsis

Escherichiacali Urinary tract infection, neonatal
sepsis, leukaemia with sepsis

Klebsiella pneumoniae 4 Neonatal sepsis, sepsispost
laparotomy, leukaemiawith sepsis

Enterobacter cloacae 1 Neuroblastomawith sepsis

Samonellaspecies 2 Acute gastroenterities

was examined for all the occasions when
organismswerei sol atedfrom theanaerobicbottle
only. Twenty-seven patients had blood cultures
that were positivein the anaerobic bottle only of
aset of blood cultures, but seven of these patients
had further sets of blood cultures taken where
there was growth with an identical organism in
theaerobicbottleal so.Intheremaining20 patients,
bacteraemia was detected solely as a result of
anaerobic culture. The organisms and the
associated infections of these patients are
summarisedin Table 2.

DISCUSSION

During thisstudy nostrictanaerobeswereisol ated
andthisfindingisinagreementwiththepreviously
published low rates of anaerobic infection in
children." 2 Omission of the anaerobic bottle
would result in an estimated saving of 40,000
MalaysianRinggit per annum, with only asmall
reduction in the overall isolation rate.
Unfortunately the decision to omit anaerobic
cultureisnot that simple. Ten percent of positive
blood cultures were positive in the anaerobic
bottle only and on these occasions facultative
anaerobes were isolated. Thus in some patients

bacteraemiawith organismssuch asS. aureus, S.
pneumoniae,Group B streptococcusand members
of theEnter obacteriaceaewouldhavebeenmissed
had the anaerobic bottle not been used. Increased
morbidity and mortality resulting from failure to
detect bacteraemia has its own financial

implications which may themselves cancel the
savings made by omission of routine anaerobic
culture. Patients with bacteraemia diagnosed

solely by anaerobi ccultureweredistributedevenly
across the various paediatric subspecialities and
included patients with community acquired
infections, neonatal sepsis, neutropenic sepsis
and hospital acquired infections such as
intravenous line associated sepsis. It would thus
appear impossible to formulate a specific policy
identifying categories of patients not requiring
anaerobic culture.

The fact that the anaerobic bottle is perhaps
more important for the isolation of facultative
anaerobesrather than strict anaerobes appearsto
have been ignored by most workers, with the
exception of Murray and colleagues,* who
critically analysed the use of anaerobic blood
cultures in adults. These investigators also
recognised that on some occasions facultative
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anaerobesmay preferentially growintheanaerobic
bottle, but despitethisobservationstill concluded
that it would be better to omit anaerobicculturein
most situations. Why somefacultative anaerobes
are isolated only from the anaerobic bottle is
unknown. Volumes of blood collected from
childrenareoftenvery small anditispossiblethat
isolation of organismsfrom the anaerobic bottle
alone may be due to a sampling effect. What is
unknown, however, is whether organismswould
havebeenisolatedhad all the blood been cultured
in the aerobic bottlerather than being distributed
into two bottles. There is evidence in adults,
summarised by Mermel and colleagues,” that
increasing the volume of blood cultured will
increasetheisolationrate. Samplingeffectscannot
explain all the cases of growth in the anaerobic
bottleal one; in one patientin thisstudy, coagulase
negative staphylococci were isolated on six
successive occasions from the anaerobic bottle
only. Many of the patients were aready on
antibioticswhen theculturesweretaken (datanot
shown). The Peds Plus bottlehasalower volume
(20ml) thanthe 17A bottle(30ml) and injectionof
equal volumes of blood into both bottles would
result in greater dilution of antibiotic and other
inhibitory substances in the anaerobic bottle
compared to the Peds Plus bottle. This effect
should be negligible though, since both types of
blood culture bottle contain resins designed to
inhibit antimicrobial activity.

In conclusion, omission of anaerobic culture
would result in substantial financial savings but
would also reducethe overall isolation rate. The
potential financial savings must be balanced
againstthesmall number of bacteraemicepisodes
that could be missed since undiagnosed
bacteraemia resultinginincreased morbidity and
mortality hasitsownfinancial implications. Other
laboratories will need to examine their own
practi cesasdifferencesin patient popul ationsand
medical practices may resultin relative recovery
rates of organisms that are different to those
reported in thisinvestigation.
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