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4 NEGATIVE UROPATHOGENSURINARY ISOLATES FROM ASYMPTOMATIC
5 BACTERIURIA AMONG FEMALE STUDENTS IN A UNIVERSITY IN

6 NORTHERN NIGERIA

7

8 ABSTRACT

9  Asymptomatic bacteriuria among healthy femaledastis is a common occurrence teat
10 frequently ignored and this is attributed to thet filnat Pre-menopausal, non-pregnamimen

11 with asymptomatic bacteriuria experience neessk effects and usually will cletheir

12 bacteriuria spontaneously. However, these womernmame likely to experienceubsequent
13 symptomatic UTI than women who do not have asymptambacteriuria. The aim dhis

14  study is to determine the incidence of asymptométcteriuria among female studeiots

15  Ahmadu Bello University (A.B.U), Zaria Main CanomMethodology:A total of 400
midstreamclean-

16  catch urine samples were analyzed using standartbbiblogical method&\ot detail
enough)

Results Bacteriological

17  analysis of the urine samples revealed a 16%$400) asymptomatic bacteriur@among

18 female students in A.B.U main campus witltotal of 148 bacteria isolates. Theost

19  prevalent bacteria wer&lebsiella sppspeciesand Acinetobacter sppspecies(19.59%),
followed by

20 Enterobacterspp (17.57%) ané&scherichiaspp (11.49%). A high incidence of resistartoe
21  Tetracycline (74%) and Ceftriaxone (78%) was obseén his study showed that thereais
22 incidence of asymptomatic bacteriuria amonglthg female students in A.B.Wnain

23  campus.
Conclusion:

24 INTRODUCTION



25 Urine formed in the kidney is a sterile fluid. dan serve as a good culture mediton

26 multiplication of bacteria, hence small amount atteria may be found in the urine mmany
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healthy people. This can occur as a result of dutetion of bacteria into the urinary tracts
a result of ascension (Harvey and Zieve, 2013)ckviaire usually considered to barmless.
However, certain level of bacteria can mean thatiladder, urethra or kidney is infectaald

colonized (Omonigbet al, 2001; Najaret al., 2009).

Urinary tract infection (UTI) may be defined asa@ndition in which bacteria arestablished
and multiplying within the urinary tract (Najet al., 2009). UTI can be groupeihto
asymptomatic and symptomatic cases based on thegmatesis of the infection and itas

disease that commonly affects people of all agegg@nd sexes (Ot al.,2004).

Bacteriuria is the presence of bacteria in urine chee to contamination from urireample
collection (Colgaret al.,2006). “Asymptomatic bacteriuria, (ASB)” or asymptatic urinary
infection is the isolation of actively multiplyingacteria of a specified quantitative coumt
an appropriately collected urine specimen obtaiinech a person without symptoms signs
of urinary tract infection (such as burning semsatduring urination or frequenirination)
(Imade et al, 2010; Nicolle, 2014). The usual guantitativefikition for the diagnosiof

asymptomatic bacteriuria ¥s10°cfu/mL in urine specimens (Nicollet al, 2005).

Asymptomatic bacteriuria occurs reliably more freqily in females as compared witrales
by virtue of the shortened urethra (Piadti al., 2008; Sheffield and Cunninghar2005;
Olaitan, 2006) and it is a major criteriaf urinary tract infection (Nurullaev2004).
Implicated microorganisms includeEnterobacteriaceae, Pseudomonaaeruginosa,
Enterococcusspecies, and group BtreptococcusEscherichia coliis the mostcommonly
isolated organism from patients with asymptomatcteriuria (Ezeomet al, 2006; Oliet

al., 2010; Shoff2014).

In healthy women, the prevalence of bacteriuriagases with age, from about 1%fémales

aged 5 to 14 years to more than 20% in women aBOvgears of age (Nicolle, 2003} re-
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menopausal, non-pregnant women with asymptemhbticteriuria experience nadverse
effects and usually will clear their bacteidu spontaneously due to stromgmunity;
however, these women are more likely to g8gpee subsequent symptomatic UFkn

women who do not have asymptomatic bacteriuria {btoet al, 2000).

One of the causes of asymptomatic bacteriuriaasnitrmal flora of the gut, whichscends
up the urethra into the bladder and potentiallg Kdneys. This can happen durisgch
activities as sexual intercourse or wiping towatlals urethra after using the toil@darvey
and Zieve, 2013; Nicolle, 2014). Most female studdound among a Universifyopulation
are sexually active as such poor hygiene can teabacteria colonization of therethra

(Nicolle et al, 2005).

In the past most studies have focused more on ASBagnant women due to thssociated
risk (Akerele et al., 2001; Onifadeet al., 2005; Okonkoet al., 2009; Taiwoet al., 2009;
Omole-Ohonsi and Nwokedi, 2009; Git al, 2010) hence, it is important to assés

colonization of the urinary tract by bacteria amarg-pregnantvomen.

MATERIALS AND METHODS

Study area

Ahmadu Bello University Main Campus, Zaria Nigefs situated in Samarcommunity,
along Sokoto Road on Latitude: 11°9'2.16" and Lamug: 7°39'17.28". The map is sisown

in Figurel.
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Fig 1: Google map of Ahmadu Bello Universi®aria.

Sample Collection and Transportation

Midstream, clean-catch urine samples weamlected into sterile containerrom
asymptomatic female students of the Ahmadu Bello/&isity main campus Zaridyigeria.
Proper instruction on how to collect urine samplas given to the students. Thesere
immediately sent to the laboratory in an ipack for processing using thstandard
microbiological methods and examined immediatelgalsis on collected urine wasrried

out within 6 hours otollection.

Microscopy and Determination of Significant Bacteriuria

A presumptive test method as described by Vandeeitial (2003) was used tdetermine
significant bacteriuria. Using a sterile Pasteyreftie (one for each sample), one dropvefl

mixed, uncentrifuged urine was placed on a slidd gram-stained. The stained slidas
examined under an oil-immersion lens (x600 or mdog)presence or absence lmdicteria.
Samples with one or more bacteria cells per oil-arsion field or more bacteria penilliliter

in the specimen were selected as havin5@:fm0nl (positive).
Isolation and I dentification of organisms

The Calibrated loop technique was used to confiampes that were positive fsignificant

bacteriuria from the presumptive test and for isota of organism (Chessbrough 200@).



89 calibrated metal loop was used to transfer 0.00dimlirine to the culture medium. Thigas
90 streaked on the MacConkey agar, Eosin MetigylBlue agar, Nutrient agar a®@lLED
91  (Cystine-Lactose-Electrolyte-Deficierdlgar media and the plates were incubatedrnight
92 at 35C. The approximate number of bacteria per ml ofi@invas estimated as descrildad
93  Chessbrough (2000). The Nutrient agar and CLED Axgtes were used for colompunting
94  while the MacConkey agar and Eosin Methylene Bhgar plates were used aslective
95 media for Enterobacteriaceae. The number of cotoarethe agar plate was counted usang
96  colony counter and multiplied by 1000 $LOA positive urine culture was defined @ssitive
97 if > 10 colony forming units (CFU) per mL are obsatv(Stamm and Hootor993;
98  Cheesbrough, 2000) while cultures with nowglho of bacteria were considered be

99  negative.

100  Morphological characteristics such as sizeapsh and color of these colonies helped
101 identify the types of bacteria present in the urganple (Cowan 1974; Collee aMiles,

102 1989). The bacterial isolates were identified uditigrogen™ GNA-ID kit.

103  Antibiotic Susceptibility Testing

104  Antibiotic susceptibility of the isolatefrom asymptomatic bacteriuria toommonly
105  prescribed antibiotics was determined using rifadified Kirby-Bauer disc agadiffusion

106 method described by Cheesbrough (2000) and CLSl4(2@\ntibiotics tested werebtained
107  from Oxoid Ltd and include; Pefloxacibug), Norfloxacin (10ug), Ciprofloxacin (5u9),

108  Levofloxacin (5ug), Amoxicillin-clavulanic  acid (30ug), Nitrofurantoin (300uQ),

109  Trimethoprim/Sulfamethoxazole (30ug), Gentamicin (10ug), Tetracycline (30ug) and

110  Ceftriaxone(30ug). A suspension of overnight growth of each islan Nutrient agaplates
111  was standardized. With the aid of a wireplo4 to 5 well isolated colonies similar

112  appearance were picked and transferred into tree dfilsterile normal saline and thebidity



113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

was compared with 0.5 McFarland standardgesponding to approximately 1.5 vef
cfu/ml. Suspension of the isolates was inoculated/oeller Hinton agar plate usingséerile
swab. The swab was streaked evenly over the sudidbe medium to ensureonfluent
growth. The surface of the agar was allowed tofdry3-5 minutes and the antibiotitiscs
were placed on the surface of the agar using destercep. Within 30 minutes dpplying
the discs, plates were inverted and incubated®5C for 16-18 hours. Afteovernight
incubation, plates were examined and the diamdteach zone of growth inhibitioaround
the discs was measured in mm, using a raterthe underside of the plate. Usiting
Interpretative Chart (CLSI, 2014), the zone sizegaxh antimicrobial were interpreteshd
the organism was reported as ‘Resistanitermediate/Moderately susceptibleor
‘Susceptible’. Multidrug resistance (MDR) was defihas resistance to one or more agents

three or more different classes of antibiotics (Meakoset al, 2012).State statistical package
used for analysis.

RESULTS AND DISCUSSION

Out of the 400 urine samples examinedured for asymptomatic bacteriuria, 16% (63)
prevalence

rate were positive for significant bacteriuriadidfu/ml) among the female studeniile

84% (33 7)of the studied population did not show significdracteriuria. A total of 148
isolates

were obtained from the asymptomatic bacteriuriatjpesurine samples.

Table 1: Incidence of asymptomatic bacteriuria among female students

PARAMETERS NUMBER
Number of Sample Screenétimber 400
with Significant BacteriuridNumber 63
with no Significant Bacteriuri?Number 337
of IsolatedBacteria 148
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The subjects screened for asymptomatic bactenweie in the age bracket ©5-34
years. Female studentsthin age bracket 20-24 years showed the highestencebf
asymptomatic bacteriuria (65%) as shown in T&ble

Table2: Incidence of ASB in relation to age distribution of female students
Age group (years) No of Samples No. Positive (%)
15-19 74 14 (22)
20-24 272 41 (65)
25-29 49 8 (13)
30-34 , 5 , 0(0)
Total 400 63.6)

Key: No-Number
The most prevalent organisms isolated frongm@gomatic subjects in this studyere

Klebsiella spp s p e ciesand Acinetobacterspp sp e cie swith an isolation rate of 19.59%
for both specieof

organisms. This was followed bignterolacter spp with an isolation rate of7.57%,

Escherichiaspp coli(11.49%), Salmonellaspp (9.46%) anderratia spp (8.78%) as

shownin

table 3below.
Table 3: Distribution of Isolates

ISOLATES Numbe(%)
Klebsiellaspp 29 (19.59)
Acinetobacterspp 29(19.59)
Enterobacterspp 26(17.57)
Escherichiaspp 17 (11.49)
Salmonellaspp 14 (9.46)
Serratiaspp 13(8.78)
Citrobacter spp 8 (5.40)
Proteusspp 6 (4.05)
Yersiniaspp 3(2.03)
Providenciaspp 2 (1.35)
Shigellaspp 1 (0.68)
Total 14800)




145
146

147

148

149

150

151

152

153

154

Table 4: | solates obtained using Microgen identification kit (Microgen™ GNA-ID)
to specie level

ISOLATES Numbe(%o)
Acinetobacterbaumannii 20(13.51)
Klebsiellaoxytoca 17(11.49)
Escherichiacoli 17(11.49)
Serratiamarcescens 12(8.12)
Klebsiellapnuemoniae 11(7.43)
Enterobacteragglomerans 11(7.43)
Salmonellaarizonae 10(6.76)
Enterobactergergoviae 9 (6.08)
Acinetobactedwoffi 9(6.08)
Proteusmirabilis 6 (4.05)
Enterobactersakazaki 3(2.03)
Enterobacteraerogenes 3(2.03)
Yersiniaenterocolitica 3(2.03)
Citrobacterdiversus 3(2.03)
Citrobacterfreundii 3(2.03)
Proteusvulgaris 2(1.35)
Providenciastuartii 2(1.35)
Salmonellaparatyphi 1(0.68)
Salmonellacholeraesuis 1(0.68)
Salmonellaspp 1(0.68)
Salmonellagallinarum 1(0.68)
Klebsiellaozaenae 1(0.68)
Serratialiquefaciens 1(0.68)
Shigella serogroug\,B& C _1(0.68)
Total 148100)

Antibiotic resistance profiles of the bacteislates from urine of asymptomat&ubjects

showed that most of the isolates were resistatiidanhibitory activities of Tetracyclingo)
and

Ceftriaxone(%)as shown in Table Below.



155  Table 5: Resistance Profile of Bacteria | solates to Antibiotics

RESISTANCE

ISOI ATE (o) RRYG (Bxy G  (BRO 189  ¢o Gy Gy  [HOR

Ouo)
Serratia spp R R R R R R S S R S
Escherichia spp R R R R R R R R R R
Proteus spp S R S S R R S S R S
Klebsiella spp R R R S R R S R R R
Enterobecter spp R R R R R R S R R R
Samonella spp S R R R R R R S R R
Acinetobecter spp R R R R R R S R R R
Yersinia spp S R S S R R S S R S
Providencia spp S S S R R R S S R R
Citrobecter spp S R R S R R R R R S
Shicella spp S S S S R R S S S S

156  Keys: CIP= Ciprofloxacin, AMC= Amoxicillin/Clavulan Acid, SXT= Co-trimoxazole,
157 PEF= Pefloxacin, CRO= Ceftriaxone, TE= trdeycline, CN= Gentamicin,LEV=

158  Levofloxacin, F= Nitrofurantoin, NOR®orfloxacin

159  DISCUSSION

160  This study showed a 16% incidence rate of asympiontmcteriuria amongst theampled
161  population of 400 female students who reside m fibmale hostels of the Ahmadiello
162  University Main Campus, Zaria (Table 1). Thewvel of prevalence is comparable ttze
163  results of other researchers; Olaitan (200@)p recorded an incidence rate of 1@%o
164  asymptomatic bacteriuria among female studentsagok state University, Nigeri&ttehad
165 et al.(2007) reported an incidence of 9.2% in a studyiedrout among 207 femaktudents
166  in a Tertiary institution in Iran, this is also siar to the findings of Wogu an@®gbebor
167  (2011), who found out that asymptomatic bacterjuwas present in 12.78% of 1i8male
168  students sampled in Benin City, South-south-Nigefiaie low incidence oasymptomatic
169  bacteriuria among the young female population rbayattributed to the ability ojoung
170  healthy non-pregnant women to clear asymptembacteriuria due to strongnmunity

171 (Colganet al, 2006).
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This value is higher than 5% incidence bactexitamong students of secondaghools
(Omer and Ahmed, 1992) and females of 14-17 yeagefwith 3.3% bacteriurigBrumffitet
al., 1987). The higher value obtained as compared td whabtained from secondasghool
students could be possibly due to increase in $eatizities among the University aggoup
and /or increased age. In young women asymptonhatiteriuria has been said to sieongly

associated with sexual activities (Nicaeal.,2005).

The organisms usually associated with asymatom bacteriuria are members tife
gastrointestinal and vaginal flora. These includar®negative organisms, i.Escherichia
coli, Klebsiella, Enterobacter, CitrobacteRroteus, Providenciaand Morganella spp
(Maranchiet al, 1997; Walkeret al, 2000; Nicolle, 2001; Takt al, 2005). Serratia spp,
Pseudomonas aeruginosand Acinetobacter spp are also implicated iasymptomatic
bacteriuria (Muhammaet al, 2002; Razaet al., 2011). This agrees with the result tbis
study as most of these organisms were eldtom asymptomatic bacteriurgubjects
(Table 3). It has been observed that bacteriurigowng girls and women are precedayl
colonisation of the vaginal introitus by thlepecific species of Enterobacteriacetdat
produces the infection (Olaitan, 2006). Adhesjroperty of the bacteria is amportant
factor that mediates the ability of a bacterialcép® to colonise the vaginal or amucosal

surface (Olaitan2006).

This study revealed two organisms to be most peenahmong female students Afimadu
Bello University Main Campus, Zaria, Nigeria; théselude Acinetobacterspp (19.59%yand
Klebsiella spp (19.59%). Only 11.49% weikescherichiaspp and 5.40% werBroteusspp
(Table 3). Although earlier researchers repotteat Escherichiaspp were often thenost
common isolated organism in asymptomatic bacteju®nifadeet al, 2005; Turpinet al.,
2007; Obiogboluet al, 2009; Andabati and Byamugisha, 2010), recentrtegmaveshown

that organisms such &taphylococcusspp, Klebiella spp andProteusspp are takinghe

10
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position ofEscherichiaspp (Ogboluet al, 2006; Amadiet al, 2007; Ajayiet al, 2012).The
result obtained agrees with the report of Oletral (2012), who isolateKlebsiella spp as
the most prevalent organism from asymptomdiimcteriuria. The high prevalenasf
Acinetobacterspp isolated in this study show a close similatgythe findings of Thakuet
al. (2003) who recorded a high prevalenceAsfnetobacterspp with a prevalence rate
15% this might be attributed to some specief@hetobacterbeing common commensaté
the skin, throat and secretions of healthy peolleéo(and Chen, 2014)Acinetobacterspp
has been reported to cause urinary tract infedariuneset al, 2011), hence higlmcidence

of Acinetobacterspp in the urinary tract may lead to subsequemtaryitract infection(UTI).

A high incidence of resistance to Tetracycline (J42d Ceftriaxone (78%) was observed
this study among the asymptomatic bacteriuria teslaThis is in agreement with ts&udies
carried out by Ngwaeét al. (2010) in Bayelsa State, Nigeria and Mansstal (2009) inlran

which reported a high resistance rate of asymatimmbacteriuria isolates ttracycline
(%).

This could be as a result the irrational and intlisioate use of these groups aftibiotics
(Okeke et al, 2005). Less resistance was observed with @Gecita and QuinoloneThe
result obtained is in agreement with a study cdraet in Maiduguri, Nigeria by Okoat al.
(2012) and in Benin, Nigeria by Akerett al (2001). They reported less resistancah®

guinolone group oéntibiotics.
CONCLUSION AND RECOMMENDATION

There is an incidence of asymptomatic bacteriamaong the female students Ahmadu
Bello University Main Campus. Enterobacteriaceagewtae major organisms isolatéwmm
asymptomatic bacteriuria subjects and the isolsitesved high resistance to Tetracyclamed

Ceftriazone.

11
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This study therefore recommends proper educatfothed populace on the consequerafe
asymptomatic bacteriuria among young female, tleeliier proper hygiene especialiynong
sexually active young female population sot@sreduce the incidence aSymptomatic

bacteriuria. It is also important to curb the causkantibioticresistance.
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