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most common manifestation of children. The prevalence rate of
bacteraemia is fever. Untreated bacteraemia was highest in chil-
bacteraemia can progress in 10% dren aged 1-12months (12.1%)

Email: utchayonubogu@yahoo.co.uk of children to focal infection and and higher in males 13(10.2%)
sepsis which can be fatal. Knowl- compared to females 19(7.4%).

Anochie IC, Akani NA edge of the organisms implicated Staphylococcus aureusvas the

Department of Paediatrics in causing bacteraemia would commonest (56.3%) organism

University of Port Harcourt Teaching help in the right choice of antibi- isolated.

Hospital, Port Harcourt. otics while awaiting blood culture  Conclusion: The prevalence of
results. bacteraemia in febrile post-

Objective: This study determined  neonatal under-five children in the
the prevalence and aetiology of Children’'s Outpatient Clinic of
bacteraemia among febrile non University of Port Harcourt Teach-
neonatal, under—five children seen ing Hospital was 8.8% with
in the Children’s Clinic of the  Staphylococcus aureubeing the
University of Port Harcourt commonest organism implicated.
Teaching Hospital. It is recommended that antibiotics
Method: Febrile Children, aged active against Staphylococcus
29 days to < 60 months, who pre- aureus should be among the drugs
sented in the outpatient clinic and that need to be

whose parents gave consent were commenced in this group of chil-
recruited from September 2010 to dren while blood culture result is
January 2011. Information on being awaited.

their weight, bio-data, and blood

culture results were collected and Key words: Fever, blood culture,
analysed. bacteremia, under-five children,

Introduction if untreated it can progress to focal infection 190% of
children and to sepsis, which can be fatdispahani
Bacteraemia is the presence of viable bacterishin t et al’, found mortality directly related to bacteraena t
circulating blood. Bacteraemia can present with fever be 19.5 %. Berkley et ‘&reported a threefold increase
as the only symptom, it can also present with fagal in mortality among children with severe malaria and
fections (such as meningitis, osteomyelitis, endditia, bacteraemia compared with those without coexisting
epiglottitis, cellulitis, pneumonia, septic artisjtetc) or  bacteraemia(33.3% vs 10.4%). An early diagnosis of
as a systemic infection causing sepsi¥he most com- bacteraemia in a febrile child is crucial in redggi
mon manifestation of bacteraemia is féVeFever is  childhood mortality. Knowledge of the organisms limp
also one of the most common presenting symptoms ircated in causing bacteraemia would also help imi¢ie
the emergency room, accounting for 20% of paediatri choice of antibiotic while awaiting blood culturesults.
emergency room visits as reported by Nelson enal i This will help in effective management of febrilkile
Bostor. In the United States of America, bacteremia dren and decrease childhood morbidity and mortality
occurred in <2% of febrile childréh In Nigeria, bacte-
raemia was found in 38.2% of febrile infants in
Ibadan®Bacteraemia is of clinical significance because



Objectives

The aim of this study was to determine the prewaen

and aetiology of bacteraemia among febrile post-

neonatal, under—five children seen in the Childsen’
Clinic of the University of Port Harcourt Teachihtps-
pital (UPTH). The specific objectives were to datizre
the percentage of febrile children aged 29 days &0
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catalas€"'®> Bacteraemia was considered positive if
blood culture yielded growth of any organism within
seven days incubation period, except all isolates o
likely contaminants doagulase negative Staphylococ-
cus, epidermidisandBacillus sp*®*’. It was considered
negative if no growth was detected during the 7-day
incubation period. Data was collected and analysed
ing Epi info version 3.5.1. Statistical analysisswalso

months with bacteraemia and identify the organismsdone using chi-square test and Fisher’s exact foest

implicated in bacteraemia.
Ethics

Ethical clearance for the study was obtained from t

variables that arg five. Statistical significance of 95%
confidence interval was set at p < 0.05.

Ethics Committee of the UPTH. A signed or thumb

printed written informed consent was obtained from

parents/guardians of each child, after adequatiaeap
tion.

Method

This was a prospective study done in the Childréus
-patient Clinic of UPTH from September 2010 to Janu
ary 2011. UPTH is a tertiary health institutionadted in
Port Harcourt, a cosmopolitian city in the southpant
of Nigeria. It serves as a referral centre for quas
within and outside its locality. The sample sizesweal-
culated? using a bacteremia prevalence rate of 38%2%
Children aged 29 days to <60 months, with axilkemy-

perature>37.5°C and those whose parents or guardian

Result

A total of 438 children aged 29days to <60 montfes p
sented to children outpatient clinic with fever otke
3months period. Seventy four (16.9%) children whd h
taken antibiotics within three days of presentinghe
clinic and two children whose parents did not giom-
sent were excluded while 362 febrile children wese
cruited for the study.

There were 186 (51.4%) males and 176 (48.6%) fesnale
(M:F ratio, 1.1: 1), the age range was 1 to <60 tm®&n
(mean 21+ 16 months, mode 24 months). Bacteria was
cultured from blood samples of 32(8.8%) febrilelchi
dren. The prevalence of bacteraemia was higheagtiin
dren between the ages of 1-12months (12.1%) and de-
creased with increasing age, although, the difiegen
was not statistically significant (Table 1).

gave informed-consent were consecutively recruited

Table 1: Prevalence of bacteraemia according to age groups

the calculated sample size of 362 was reached.€Thosage-groups Positive--blood Negative--blood Total No

that had taken antibiotics within three days ofspreing

to the clinic were excluded. Their parents or gizars
were interviewed and blood culture was done fottsl
patients under sterile condition. The blood cultbog-
tles were in pairs, each containing thioglycolldite
anaerobic organisms and tryptone soy broth forkaero
organisms, respectively. 2mls of venous blood was i

(Months) Culture No (%) Culture No (%) (%)

1-12 17(12.1) 123(87.9) 140(100)
>12-24 11(9.6) 104(90.4) 115(100)
>24-36 3(5.3) 54(94.7) 57(100)
>36-48 0(0) 18(100) 18(100)
>48-<60 1(3.1) 31(96.9) 32(100)
Total 32(8.8) 330(91.2) 362(100)

jected into each of the two blood culture bottled &ept
in an incubator (Triup inter Corp U.K) set at’87 By
24 hours after incubation the bottles were examioed
signs of bacterial growth which include turbidityae-
molysis, gas bubbles and cltts. A sterile wire loop
was used to get some broth from the blood cultate b
tles. The broth was then inoculated on Chocolagr ag

(x*=5.9,df =4,p =0.205)

The commonest organism isolated from the blood
cultures was Bphylococcus auretin 18(56.3%)
children whileProteus mirabilisand $reptococcusspp
were isolated in 1(3.1%) child each (Fig.1).

(5% heated human blood) and MacConkey plates by

streaking the plates horizontally in one directigwe.
subculture). Many single horizontal streaks werelena
to cover the plates. Each time the loop was usdd-t
oculate plates it was sterilised by heating ovBuasen
burner till it was red hot and was then allowedctml
before repeating the inoculation of the plate. theco-
late agar plate was incubated in a;@&@riched environ-
ment (candle light in extinction). Both chocolateda
MacConkey plates were incubated a@7nd exam-
ined the following day for presence of colonies.ll A
bottles were subcultured daily up to seven days Th
Colonies on the plates were identified by morphgjog
gram stain and biochemical tests (coagulase, oxjdas

Fig 1: Organisms isolated from blood culture

8(56.3%)

% Total

Organisims isolated
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The prevalence rate of bacteraemia was higher iesna ing incidence of bacteraerffathe methodology used by
13(10.2%) compared to females 19(7.4%). However, th Alpern et al excluded children with chronic disease,
observed gender difference among children withdsact those with focal infection and all children thatjuéed
raemia was not statistically significant (p=0.343)I admission within 24 hours of presenting to the ftasp
the isolates were more in males than females excepAs a result, children that were at higher risk atterae-
Pseudomonas aerugenosa which was more in femalasia *?®were excluded from the study, possibly ac-

than in males. There was however no statistically counting for the lower prevalence rate in theirdgtu
significant difference in the organism pattern adow The present study did not exclude children basethen
to gender (p>0.05), Table 2. severity of their illness.
Table 2: Organisms Isolated according to gender The higher prevalence of bacteraemia found among in
Organisms isolated ~ Gender Total Pvalues fants (12.1%) in the present study. compares teiqus
Female (%) Male(%) studies?*?"? Enwere et &f in Gambia reported a high
Staphylococcus 8(42.1) 11(57.9) 19(100) 0.55 incidence of invasive bacterial disease which wigh-h
aureus est in the first one year of life and thereaftecrdased
Zgreu“gdeonrgggas 3(60) 2(40) 5(100) 047 with increasing age in both children vaccinatedhwit
Escherichia coli 1(33.3) 266.7)  3(100) 052  Pneumococcal vaccine and unvaccinated childreni-Sim
Klebsiella 1(33.3) 2667) 3(100) o052  larly, Berkley’ in Kenya reported a minimal annual
Proteus spp 0(0) 1(100)  1(100) o051 incidence of community acquired bacteraemia of 1457
Streptococcus spp 0(0) 1(100) 1(100) o051 cases perl00,000 children among infants. Also, Mere
Total 13(40.6) 19(59.4)  32(100) mikwu et af' in Calabar found the prevalence rate of

bacteraemia among children hospitalized with fesstur
of sepsis to be 49.1% among neonates and 20.5%
among those aged 2 to 5 years and 2.9% among those
aged 11 to 15 years. Young age has been documasted
Discussion a risk factor for bacteraenitz’ The reason for higher
prevalence of bacteraemia in younger children wieh
The prevalence of bacteraemia among febrile, nonfound in our study could be due to the immaturityhe
neonatal under-five children was 8.8%. This is kintio immune system which causes poor humoral and cell
the 8.2% prevalence rate reported by Rattamakd mediated immune resporisé Lee and Harpéf how-
al'®*in Vietnam and comparable to 7.8% reported byever, found a lower risk of occult pneumococcalteac
Berkley et al" in Kenya. While both studies were done raemia in children aged 3 to 6 months when comptared
in developing countries with similar demographid¢ada older children aged 6 to 36 months, they attributesl
the prevalence of 8.2% found by Rattanaphone "8t al low rate of nasal colonization Isgreptococcus pneumo-
was among hospitalized infants. The present stadyeh  nia in the younger age group less than 6 months of age
predominantly infant population 140(38.7%), which as a possible explanation for their findings.
could also account for the similarity in prevalemates
between the studies. Berkley et'ahad a prevalence All the organisms isolated in this study have bieepli-
rate of 7.8% and though the age distribution ofirthe cated as causes of bacterial infection in children
study population was not stated, they had a ragen 711182223 Thjs study showed a preponderance of gram
of 31 months which is within the age range of the-p positive organisms (59%) compared to gram negative
sent study. Besides the age of their study populati organisms as reported in previous studie¥??!
both studies were done in malaria endemic areas, anStaphylococcus aureuwas the commonest organism
that can account for the similarity seen in thevalence  isolated in the present study, confirming the insieg
rate in both studies. Malaria may predispose tdesae-  role of this pathogen in childhood bacterial infeotas

mia because plasmodium falciparum impairs documented by other studigs'?#22* The presence of
T-lymphocyte proliferative responses and causes a poor personal hygiene, overcrowding and recurskint
reduction in the number of circulating T-céfl&’ abrasions could explain the high frequency of stlph

coccal infection found in our study, as they haeerb
Higher prevalence rates of bacteraemia were regphamte  documented as some of the risk factorsstaphylococ-
other Nigerian studies by Meremikwu et'af48.9%),  cus aureusinfectior®®*> While the earlier two factors
Ayoola et af (38%), Onipede et & (27%) and Prada could be due to the poor socioeconomic demography i
et af® (16%). While these studies were done among hosNigeria, the latter factor could be due could based
pitalized children, the present study was donenimat- by frequent mosquito bites (which is common in the
patient clinic where the severity of illness of moSthe  area) that bridge the skin epithelium, increasitaplsy-
patients was less, which might explain the lowevpr  lococcal infection, which is a skin commensal. ®@the
lence of bacteraemia in our study. organisms isolated in this study weRseudomonas

(15.6%), Escherichia coli(12.5%), andKlebsiella spp
A lower prevalence rate of 1.9% was found by Alpern  (9.4%). This was similar to results found by Ayoela
al’ in Philadelphia USA. Besides the fact that thelgtu aP and Rottanaphone et'&lamong febrile Nigerian
was done in a developed economy with better samitat children and hospitalized Vietnamese children respe
and health facilities which would contribute to oes-  tively, where the common organisms were



Staphylococcus aureus, Escherichia aoiid Klebsiella

Spp

Although, Pseudomonas aerugenobkas been found to
cause bacteraemia in previous studies in Nigefta?
South Africg* and Vietnartf, it has contributed to less
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6.1% and 6.4% compared to 5.5% and 6.3% in females,

respectively. The cause of the gender disparifgwour
of the males could be due to over representation of

males in the general study population. The gendker d
parity could also be attributed to the presencanufro-
gen hormones in males, which has been found to have

than 6% of the causative organisms in these studiesan immunosuppressive effect on humoral and celliimed

The reason for the relatively high prevalence @&fuske-
monas isolated in this study (15.6%) compared &vipr

ated immune resporf8é¢**2  This effect of androgens
has been postulated to predispose males to higthkeofr

ous studied*®*?tould not be readily explained, as infection than their female counterparts, althoubis

none of the children from which it was isolatednrbad

effect has been documented in adults and therénare

any known underlying illness and none was severelyited studies done in children. Isaacman & &lowever
malnourished. These factors would have decreassd th found females to be at increased risk for bactelmem
host immunity and predisposed the children to pgeud compared to males in a retrospective review ofiliebr
children aged 3-36 months in an emergency room in
Virginia,. The autho® acknowledged that the reason

monasinfectior?.

The presence of Streptococcus spp as a causatjga-or
ism of bacteraemia in our study is similar to fimgs in
Kenyd', South Africd® Nigerid?+?** and

Asia'?,

not be explained.

during pre- pneumococcal conjugate vaccine (PC¥) er

in the USA’. This is because these studies were done

where PCV vaccine was not administered routinehe T Conclusion
absence of Salmonella spp among the isolated organ-

isms is similar to other Nigerian studies by Ayoetaaf
and Johnson et¥) and differs from other African studi-
es?* where Salmonellaspp has been reported to con-
tribute significantly to bacteraemia. The factttbalmo-
nella infection is more prevalent in children agedo

for the higher of risk bacteraemia among femalagdcto

In conclusion, the prevalence of bacteraemia inilieb
post-neonatal under-five children in the Children’s
Outpatient Clinic of University of Port Harcourt deh-

ing Hospital is 8.8%. Staphylococcus aureus is the
commonest organism implicated. We recommend there-

11yeard’ could account for lack of salmonella isolate in fore, that antibiotics active against Staphylocsccu

the present study which involved only children unBle

years old.

A higher male prevalence for bacteraemia was faand
our study. This observation is similar to the fimgk by
BerkowitZ* in South Africa and Berkley et Zlin

aureus should be among the drugs that need torhe co

menced in febrile under-five children at risk faadpe-
raemia while blood culture result is being awaited.
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