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ORIGINAL

Significant bacteriuria in children
with sickle cell anaemiain a
Nigerian tertiary hospital

Abstract Background: Urinary
tract infections (UTI) in children
with sickle cell anemia (SCA)
may result in long term morbidity
and mortality due to chronic renal
dysfunction.

Objectives To evaluate the preva-
lence of significant bacteriuria
among children with SCA and to
determine their antimicrobial sen-
sitivity patterns of isolates.
Methods Two hundred and sev-
enty two children with SCA in
steady state (n = 185) and in cri-
ses (n = 87) aged 6 months to 15
years had their urine samples
screened for significant bacteri-
uria. The urine samples were col-
lected aseptically and incubated
aerobically at 37°C for 24 hours.
Children whose urine samples
yielded>10cfu/ ml of bacteria on
two consecutive cultures were
regarded as having significant
bacteriuria. The antimicrobial
sensitivity pattern of isolates was
determined.

Results: Significant bacteriuria

was detected in 22 (8.1%) of the
272 subjects, 156 boys (57.4%)
and 116 (42.6%) girls. The preva-
lence of significant bacteriuria was
higher among those in crisis, 18
(20.7%) than among those in
steady than, 4 (2.2%) statg® =

27.323, p = 0.001. The most com-
mon organism isolated waks-

cherichia coli 11 (50.0%). The

antibiotic with the best sensitivity
was ceftriaxone. Most organisms
were resistant to the commonly

used antibiotics like co-
trimoxazole, amoxicillin and am-
picillin.

Conclusion: The prevalence of

significant bacteriuria was found
to be higher in SCA subjects in
crisis (20.7%) than among those in
steady state (2.2%). The most
prevalent urinary pathogens were
sensitive to ceftriaxone but resis-
tant to commonly used antibiotics.

Keywords: Sickle Cell Anaemia,
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Introduction

Urinary tract infection (UTI) is a major cause obrhid-
ity in children with sickle cell anemia (SCA). Tles

would contribute to reviewing treatment policiedsd
early treatment of identified cases would limit diop-

ment of chronic kidney disease in this high-riskugy of
children. This study was undertaken to determire th

children have impaired immunological state and areprevalence of significant bacteriuriain childrenttwi

susceptible to recurrent infections including &TWwri-

SCA in a tertiary hospital. Early detection and anga

nary tract infections in children with SCA, whether ment of ASB in SCA children may retard this progres
symptomatic or asymptomatic, may ultimately lead to sion and reduce the morbidity and mortality fromZK

chronic kidney disease due to repeated infarctidribe
kidney, papillary necrosis, and inability of thelkeys to

concentrate urirfe Significant bacteriuriais defined as
the presence of 2@r more organisms per milliliter of
midstream uringé Asymptomatic bacteriuria can also be
defined as quantitative growth of bacterid®® colony
forming units per milliliter of urine of the same&gan-
ism, from aseptically collected midstream urine cépe
men, in the absence of symptoms of UTI, usuallyein
peated urine samplesperiodic study of the pattern of
the organisms implicated in childhood UTI, and thei
antibiotic sensitivity of isolates is very importaas this

Subjects and methods

The study was conducted at the Department of Paedia
rics, Ahmadu Bello University Teaching Hospital
(ABUTH), Zaria, over a period of six months. Thady
was prospective, descriptive and cross-sectionak T
sample population consisted of consecutively setect
children with SCA (in steady state and in crisiggc 6
months to 15 years. Children with SCA who had been
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onantibiotics one week preceding enrolment into thePrevalence of children with significant bacteriuria
study, those with confirmed (or suspected) congénit

urogenital anomalies and those who had recent (<ISignificant bacteriuria was detected in 22(8.1% Xt
week) manipulative urogenital procedure (like ctglie 272 subjects with SCA (Table 2). There were

zation and cystoscopy) were excluded from the study12(54.5%) males and 10(45.5%) females with signifi-
Those whose parents or guardians did not conseht ancant bacteriuria (p = 0.96). Among the 22 SCA scifsje
those with HbSC and other forms of sickle cell dise=  with significant bacteriuria, 13(59.1%) were lebart 5
other than SCA were also excluded. Ethical approvalyears, 6(27.3%) were between 5 and 9 years and

was obtained from the ABUTH Research Committee3(13.6%) were between 10 and 15 years old. Therappa
and a written consent obtained from guardians bf su ent decrease in significant bacteriuria with insieg
jects. Age, sex and other socio-demographic cheriget  age is not significant between the age groups (pl13).
tics were recorded. The prevalence of significant bacteriuria was highe
The urine samples were collected aseptically ustag-  among those in crisis, 18(20.7%), than among thiose
dard techniques as described by Anodtti@l® as fol-  steady state,4(2.2%)* = 27.323, p = 0.001. Fifteen

lows: the subject’s external genitalia was cleameidi- (68.2%) of the 22 subjects with SCA with bacteguri
stream urine was collected, stored in a refrigeratwl  were drawn from low social class, 3(13.6%) from the
then submitted to the laboratory within an hourcof- middle class, and 4(18.2%) from the upper class-fam
lection. The urine samples were then incubatedbiero lies. Family social class was not associated withvg-
cally at 37°C for 24 hours within one hour of cotien. lence of significant bacteriuria - Fisher exact, §.19.

Children whose urine samples vyielded0cfu/ ml of
bacteria on two consecutive cultures were regaated Table 2: Distribution of children with significant bacteriar
having significant bacteriuria. Mixed growths of rao by age and clinical status

than two speciesin a single urine sample were deghr Children with SB, n (%) (Co/h)ildren without SB, n
. ; ; b

as contaminants and therefore disregarded. Organism o iy n b GemysEe

were identified using standard identification teicues. state crisis crisis

Antibiotic sensitivity test was also determined ngsi 4% ves No Total
(years)

standard methods
<5 4(1000) 9(50.0) 58(321)  35(50.7) 106 (39.0)

D vsi 5-9 0(0.0) 6(333) 75(414)  21(305) 102 (37.5)

ata analysis 10-15 0(0.0) 3(16.7)  48(26.5) 13(18.8) 64 (23.5)

Total 4(100.0) 18(100.0) 181(100.0) 69 (100.0) 272 (100.0)

Data was analyzed using Epi Info version 3.5.3sttat
cal software. Values for continuous variables wexe
pressed as frequency, mean and standard devi@tion. Bacterial isolates
square test was used to compare subgroups. P-values

less than 0.05 were considered significant.

X2=4.150,df =2, p=0.13

A total of 22 organisms were isolated from the BR-c
dren with SCA (Table 3). The most frequently isetht
organism wadscherichia coli(11; 50.0%) followed by
Klebsiellapneumonid5; 22.7%) and Proteus species (3;
Results _ - 13.6. The least common isolates w&®phylococcus
Socio-demographic characteristics aureug?; 9.1%) andsalmonella typh(1;4.6%) Table 3.
Antimicrobial sensitivity test revealed thEscherichia
coli, Klebsiella pneumonand Proteus species were
sensitive to gentamycin (95.5%), ciprofloxacin (%)0
and ceftriaxone (100%).The organisms were alsoi-sens
tive to nitrofurantoin (68.2%), cephalexine (61.9%)
nalidixic acid (54.5%) and clavulonic acid potetei

The ages of the 272 subjects with SCA analyzedewng
from six (6) months to 15 years with a mean agd. (+
SD) of 6.4 £3.8 years. Of these 185 (68.0%) were in
steady state and 87 (32.0%) were in crisis (Tapl& e
mean age of SCA subjects in steady state was 638 +3

years while that of those in crisis was 5.6 £3.dr9ep = 50, vcillin (45.5%). The isolates were least sésito

0.00). There were 156 (57.4%) males and 116 (42.6% e o : o e
females in the ratio of 1.3: 1 with no gender difece “rr:nggng%g.l@, cotrimoxazole (13.6%) and amakic

(p = 0.96). The sex distribution in children in aig
state was also not different from that of childpeasent-
ing in crisesf* = 0.084, p = 0.39).

Table 3: Urinary bacterial isolates among patients with SCA

Organisms Frequency (%)
Table 1: Age and gender distribution of SCA subjects inisris Escherichiacoli 11 (50.0)
and in steady state Klebsiellaspecies 5(22.7)
In steady state, n (%) In crisis, n (%) Proteus species 3 (13.6)

Ages Male Female Male Female Total Staphylococcusaureus 2(9.1)
(Years) Salmonella typhi 1(4.6)
<5 35(33.3) 27(33.8) 26(51.0) 18(50.0) 106134 Total 22 (100.0)
5-9 40(38.1) 35(43.8) 16(31.4)  11(30.6) 10251

10-15 30(28.6) 18(225) 9 (17.6) 7 (19.4) 64344,
Total 105 80 (100.0) 51 (100.0) 36 (100.0) 272 (100.0)

(100.0)




Discussion

The overall prevalence of significant bacteriunachil-
dren with SCA in this study was found to be 8.1%.
Higher prevalence of significant bacteriuria of 7%.
was reported amongst HbSS patients in 2a#i6.0% in
Maidugurfall in Nigeria and 10.9% in JamataThe
prevalence observed in this study was also lowan th
12.85% reported by Akinbamét al* in Lagos and
21.6% reported by Asinolgit af® in Ibadan. The lower
prevalence of significant bacteriuria obtained iar o
study could be due to the fact that most of oudtu
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The current study also showed that the percentdge o
patients with significant bacteriuria was signifidg
higher in children with SCA crisis than in those in
steady state. The 20.7% prevalence of significaotey
riuria in children with sickle cell crises obtainédthis
study is in agreement with the 21.6% prevalence re-
ported earlier by Asinobét af?. On the other hand, the
20.7% prevalence of significant bacteriuria obsdrire
this study in those with SCA crisis was higher tltiaat
(10.0%) observed by Tarrgt af®in USA and 25.6%
reported by Elbashier and Badin Saudi Arabia. Dif-
ferences in the study design and age distributibn o

population were SCA subjects in steady state, whilestudy population used might have contributed to the

Zarid, Maidugur? and Ibadalf studies were febrile
children with SCA. Differences in the methodologgym
have contributed to the lower prevalence obsemexur
study as compared to studies by Akinbaghial*and
Cumminget al'®Whilst our study used clean-catch, mid

difference in the prevalence. The study by Taraf®
was retrospective and included children above Hysye
of age while this study included children less tHdn
years. This study included only children with SCAile
Elbashier and Bad(included other haemoglobin phe-

-stream and supra pubic aspiration urine specimennotypes and their study was retrospective in design

Cumming and Akinbamet al*used only clean catch,

which may explain the difference observed in ts&idy

midstream urine sample for their study. Supra pubicas compared to the present study. Racial variatioeng

aspiration is more aseptic technique with reduced c
tamination rate.

also contribute to the differences in the prevatenc

However, the prevalence observed in this study wasThe 2.2% prevalence of significant bacteriuria teagy

higher than the 6.0% reported by Chuckeu afin
Enugu. The higher prevalence observed in our sasdy
compared to that reported by Chuckeual® may be
contributed by those children with SCA crisis. This
study included children with SCA both in crisis aind
steady state while Chuckwet al®included only chil-
dren in steady state.

This study revealed that prevalence of signifidaantte-
riuria did not decreased with increasing age airfigd
different from thatreported by Akuseand Mavaet af

where their prevalence decreases with increasimgy ag

The differences in the genetic constitutions amurg

state SCA subjects obtained in our study was ldthen
the 6.0% prevalence obtained by Chukeu al® in
Enugu and the 5.8% reported by Ajasin and Adedbola
in Lagos in children with SCA in steady state. Tdweer
prevalence observed in this study as comparedaseth
of Chukwu et al*and Ajasin and Adegbdffmay be
due to the difference in methods of urine collactio
Whilst this study used clean-catch, mid-stream sind
pra pubic aspiration specimen, Chukvei al®and
Ajasin and Adegbol4 used only clean catch, midstream
urine sample for their study.

The most frequently isolated organism from the aurin

study populations may explain the difference in thespecimens wagscherichia coli followed by Klebsiel-

prevalence. Regarding those in crisis, signifidzadteri-

laspp, a finding similar to that of other studi¥s The

uria was also found to be commoner among the ageirulent factors associated with.coli**may have con-

group less than 5 years than in the older childaeimd-
ing similar to that of Akuseand Maveet af. Preponder-
ance of significant bacteriuria in this age groopld be
expzls%ined by the fact of incompletely developed imm
nity®~.

Our study revealed that significant bacteriuria was

tributed to the organisms being the most frequeistly
lated. Salmonella typhand Staphylococcus aurewgere
the organisms least isolated in our study, a figsiimi-
lar to that reported byothérsThe rarity of Salmonella
UTI in our study as well as these other studies beas
causeSalmonella typhis not a common cause of UTI in
children.

associated with gender even though it had been show

that bactriuria is commoner in females than mates i
children older than one yeaf'% This could be attrib-
uted to the small number of children with confirmed
significant bacteriuria in the present study arel ihry-
ing cultural/ religious practices in these envir@mts. In
the environment where the current study was corduct
male children are not often circumcised before dge

of seven years. Early circumcision is the norm aut8-
ern parts of Nigeria and the Western world wheré Ak
nola et af“*conducted their study. Lack of circumcision

This study revealed that most of the pathogenstisdl
were resistant to cotrimoxazole, ampicillin, ceebxa
and amoxicillin but highly sensitive to ceftriaxone
ciprofloxacin, gentamycin, cefuroxime and nitrofowa
toin. These findings were similar to those reporgd
other worker¥*® This may be partly attributed to the
high cost of these drugs.

has been associated with increased risk of UTbiysB.
Significant bacteriuria being not associated witfidts
socio-economic status contrasted with the finding b
Chukwuet af'®,

Conclusion

The prevalence of significant bacteriuria was fouad
be higher in SCA subjects in crisis than in those i



steady stateEscherichia colistill remained the com-
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monest pathogen isolated. There was a high dedree o
resistance of isolated urinary organisms to comsnonl We wish to acknowledge Dr. Adamu Ali Zainab of the

used antibiotics. It is recommended that routinmeur
screening for UTI be carried out in children, pastarly
under-fives, presenting to our hospitals with SGisis.
Ceftriaxone, cefuroxime or gentamycin should bewgd
of choice for empiric treatment of UTI in childrevith

SCA.
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