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ABSTRACT

A cross-sectional study was conducted on a totaR@J pregnant women to determine the prevalence and
antimicrobial susceptibility of bacterial uropathegs from January to May, 2011 at Gondar Universitspital
antenatal clinic, Northwest Ethiopia. Clean catefid-stream urine specimens were collected from esdobly
subjects. Urine culture, identification and sensfti tests were done using standard microbiologiacpdure. In
this study, the overall prevalence of urinary tractection was 12%. Of this bacteriological scre®niof mid-
stream urine specimens showed that 10.2% and 15/88d, significant bacteriuria in asymptomatic and
symptomatic group respectively. Prevalence of uxirieact infection was a statistically significaassociation with
previous history of catheterization and urinary dtanfection (p<0.05). Escherichia coli was the m&requently
isolated organism (41.5%) followed by coagulaseatigg staphylococcus (25%). Gram negative and pesit
bacteria accounted for (58.3%) and (41.7%) respetyi. Rate of susceptibility for all isolated ba@eshowed,
ceftriaxon and gentamicin (87.5%) for each, amdiiieiclavulanic acid (83.3%), ciprofloxacine (75%gnd
norfloxacilin (70.8%). However, most resistance wasampicillin (91.7%), amoxicillin (79.2%), tetracline
(58.3%), cotrimoxazol (50%), and chloramphinicoB@%). Multi drug resistance (resistance two or malrugs)
of 91.7% (22/24) was observed among the isolatetebal uropathogens.
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INTRODUCTION

Urinary tract infection (UTI) is one of the mostnemon infectious diseases and serious ailment inamsndue to
the frequency, recurrence and difficulty in erataa poses stiff challenge to the medical profaszie. It is
important because it may involk&neys, ureters, bladder and urethra [1]. It hesnbreported in all age groups and
in both sexes [2]. However, women are more sudaepthan men, due to short urethra, absence oftgiiws
secretion, pregnancy and easy contamination ofitimary tract with fecal flora [3]. Additionallyhe physiological
increase in plasma volume during pregnancy decseasge concentration and up to 70% pregnant wodeselop
glucosurea, which encourages bacterial growtherutine [4].
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But the main factors predisposing women to badtieriare pregnancy and sexual intercourse [5]. Sexcivity
increases the chances of bacterial contaminatidanoéle urethra. Sexual intercourse may also chasteria to be
pushed into the urethra. This anatomical relatigmsii the female urethra to the vagina makes hléigo trauma
during sexual intercourse as well as bacteria beiagsaged up the urethra into the bladder duriegnancy or
child birth [6, 7]. Using a diaphragm can also léadUTIs because diaphragms push against the aratid make it
harder to completely empty the bladder and theeuttvat stays in the bladder is more likely to ghoacteria and
cause infections [8].

In female, the urinary tract has an important assion with the reproductive organs because gbiitsimity. In the
non-pregnant state, the uterus lies just behindpamntly over the bladder while in the pregnantestétte enlarging
uterus affects all the tissues of the urinary tedaotarious times [9]. Pregnant women are at irsgdaisk for UTls.
Beginning in week 6 and peaking during weeks 224p approximately 90 percent of pregnant women ldgve
urethral dilatation, which will remain until delie Increased bladder volume and decreased bladder along
with decreased urethral tone, contribute to in@dasinary stasis and ureterovesical reflux [10].

UTIs are common complications of pregnancy and #&ynmanifest as asymptomatic bacteriuria (ASB) or
symptomatic bacteriuria (SB). Asymptomatic bactéaiuin which urine culture reveals a significambgth of
pathogens, that is greater thar? b@cteria/ml but without the patient showing synmusoof UTI, can be found in
both pregnant and non pregnant women and alsorhaeassociated with pregnancy has a direct hgarbt only

on the health of the woman, but also on the pregnfiil]. Pregnancy enhances the progression frgmui®matic

to symptomatic bacteriuria which could lead to pyephritis and adverse obstetric outcomes suchieasgburity,
low-birth weight, and higher fetal mortality rafd<].

The incidence of these complications can be deecehy treating promptly ASB and SB during pregnafidj.

Due to the potential adverse sequelae of UTI igmpaacy, most clinics perform routine urinalysisnoidstream
urine specimen during one or more antenatal cl{ANC) visits [13]. However, culture and antimicrabidrug
susceptibility testing are needed for surveillapceposes to guide the clinicians on the proper mamznt and
prevent empirical treatment of pregnant women W#B and SB.

The organisms that cause UTIs during pregnancytteresame as those found in non-pregnant patiertstten
leading causes of acute and uncomplicated UTI h&en reported to be due Escherichia coli(80%—90%) and
the rest are caused ,b$taphylococcus aureus, Proteus spp, Klebsieltpaspl Pseudomonas aeruginogi, 15].

Data on the current distribution and antimicrolsialg susceptibility patterns among urinary bactésialates from
pregnant women in Ethiopia; particularly in thedstwarea is limited. Therefore, this study aimediévermine the
prevalence and antimicrobial susceptibility of watippgens causing urinary tract infections amongmaat women
attending ANC in Gondar University Hospital, Gondathiopia.

MATERIALS AND METHODS

A cross-sectional study was conducted from Jantealjay, 2011 on pregnant women attending the ataéobnic
of Gondar University Hospital. Verbal informed cens was obtained from each pregnant woman prisatople
collection. Information on age, previous historycatheterization, clinical sign, and period of gésn, parity, and
number of pregnancies was collected by face-to-faterview with the pregnant women. Ethical apptowas
obtained from Gondar University Hospital.

Clean-catch midstream urine was collected from qaatfent into a sterile test tube container andpdasnwere
cultured on cysteine lactose electrolyte deficagar (CLED), using a calibrated drop delivering02@l of urine.
Streaked culture plates were incubated &t I%ernight. On the next day, the bacterial growmththe respective
media was looked, and total colony count was dérsingle colony was picked from culture plates wstpnificant
bacteriuria (10 colony forming units per ml urine of one or tisolate (s) and was suspended in nutrient broth,
and then sub cultured onto blood agar and MacCoakey and finally incubated at %87for further purification.
Pure isolates of bacterial pathogen were prelimgicharacterized by colony morphology, gram-staig aatalase
test. A standard biochemical procedure was useflifadentification of gram- positive and gram raiye bacteria.
Antimicrobial susceptibility testing was performfed bacterial isolates by using agar diffusion noetldescribed by
Baueret al, 1966 on Mueller-Hinton agar (oxoide) [16].
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After a pure culture was obtained, a loop full efcteria was taken from a colony and was transfeiwea tube
containing 5 ml sterile normal saline (0.85 % Na&ijl mixed gently until it formed a homogenous sasjon. The
turbidity of the suspension was then adjusted ¢odptical density of a Mc far land 0.5 tubes meedwat 500 nm
absorbance in order to standardize the inoculungs si

A sterile cotton swab was then dipped into the sosjpn and the excess was removed by gentle notefiche
swab against the surface of the tube. The swabthessused to distribute the bacteria suspensionlgwer the
entire surface of Mueller-Hinton plates. The in@talplates were left at room temperature to dry3f&r minutes
while the Petridis lids was in place. By using iséefiorceps, appropriate antimicrobial discs weversy distributed
on the inoculated plates.

Gram-positive and gram-negative bacteria isolatese tested against the following antimicrobialmpéillin
(AMP) (10ug), amoxicillin-clavulanic acid (AMC) (3@g), ceftraixone (CRO) (3fig), chloramphenicol (C) (3@),
ciprofloxacin (CIP) (5 ug), gentamicine (CN) (4@), trimethoprim-sulphamethoxazole (SXT) (25 and
tetracycline (TTC) (3Qug). The plates were then incubated &C3fbr 18-24 hours.

Diameter of the zone of inhibition around the disxs measured to the nearest millimeter using alroaliper and
the isolate were classified as sensitive, interatedand resistant according to National Committzedlinical
Laboratory Standards (NCCLS (2002)). Standardrstraf E. coli (ATCC 25922),S. aureugATCC 25923), and
Pseudomonas aeruogeno@&l CC 27853), which were sensitive to all antilesiel drugs were used routinely in
this study as control.

Table 1: Prevalence of UTI vs. socio-demographicsbstetrics and clinical variables of pregnant wome at Gondar University Hospital,
Northwest Ethiopia, 2011

Non —significant bacteriuria _ Significant bacteriuria  Total  Significance

Variables NO. (%) NO. (%) NO.
Age(years)
16-20 38(88.4) 5(11.6) 43 2 1.519
21-25 65(90.3) 7(9.7) 72 P=0.911
26-30 54(87.5) 10(12.5) 64
31-35 10(90.9) 1(9.1) 11
36-40 7(87.5 1(12.5 8
41-45 2(100) 0(0) 2
Gravidity
1-3 148(88.1 20(11.9 16€ X2=0.03¢
4-6 22(88) 3(12) 25 P=0.982
7-9 6(85.7) 1(14.3) 7
Parity
Nullipara 66(90.4) 7(9.6) 73 % 1.166
One 42(84) 8(16) 50 P=0.558
Multipara 68(88.3) 9(11.7) 77
Trimester
1° 19(100) 0(0) 19 % 3.504
2n 85(85) 15(15) 100 0.173
34 72(88.9) 9(11.1) 81
current symptom of patient
Yes 53(84.1) 10(15.9) 63 2% 1.306
No 123(89.8) 14(10.2) 137 P=0.253
His. Catheterization
Yes 7(63.6) 4((36.4) 11 % 6.543
No 169(89.4) 20(10.6) 189 P=0.011
His. of UTI
Yes 29(72.5 11(27.5 40 X?=11.37!
No 147(92) 13(8) 160 P=0.001

RESULTS

Out of 200 pregnhant women examined for UTI, 24 weositive for significant bacteriuria, giving thevevall
prevalence of 12%. Of this bacteriological scregrofmid-stream urine specimens showed that 141182%0) and
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10/63(15.9%), had significant bacteriuria in asyompatic and symptomatic group respectively. Of ladl bacteria
isolated, gram-negative bacteria were more pretal®®.3%, than gram-positive bacteria, 41.7%. Thestm
commonly isolated bacteria weEescherichia colil0 (41.7%), followed by coagulase negat8taphylococcu$
(25%).

Antimicrobial susceptibility of isolated bacteria showed thafftridxon and gentamicin (87.5%), amoxicillin—
clavulanic acid (83.3%), ciprofloxacine (75%), amarfloxacilin (70.8%), chloramphinicol (66.7%), dobtoxazol
(50%), tetracycline (47.7%), amoxicillin (20.8%)mpicillin (8.3%). Multi drug resistance (resistart@e or more
drugs) of 91.7% (22/24) was observed among thatisdlbacterial uropathogens.

Table 2: Etiology and frequency of bacterial uropéhogens isolated from asymptomatic and symptomatigregnant women at Gondar
University Hospital, Northwest Ethiopia, 2011.

Bacterial isolates Symptomatic Asymptomatic Total

(n=63) (n=137) (n=200)

No. (%) No. (%) No. (%)
E. coli 5(50) 5(35.7) 10(41.7)
Enterobacter aerogenosa 1(10) 1(7.1) 2(8.3)
Klebsiella pneumonia 0(0) 2(14.3) 2(8.3)
CNS 4(40) 2(14.3) 6(25)
S.aureus 0(0) 4(28.6) 4(16.7)
Total 10(41.7) 14(58.3) 24(100)

*CNS= coagulase negative Staphylococcus

Table 3: Antimicrobial susceptibility pattern of bacteria isolated from urine culture of pregnant wonen at Gondar University Hospital,
Northwest Ethiopia, 2011.

Bacterial isolate  Total Antimicrobial agents tested

SR
AMP AMOX CRO C _ CIp GN NOR SXT TTC AMC
No. (%) No.(%) No.(%) No.(%) KN.(%) No.(%) No. (%) No.(%) No(%) No (%)

E. coli 10 S 0(0) 0(0) 10(100) 10(100) 10(100) 9(90) 10§100 9(90) 7(70) 9(90)

R 10(100) 10(100) 0(0) 0(0) 0(0) 1(10) 0(0) 1(10) 3(30) 1(10)
Enterobacter 2 s 00 0(0)  2(100)  2(100)  2(100)  2(100)  2(100) 0)0(  1(50) 1(50)
aerogenosa

R 2(100) 2(100) 0(0) 0(0) 0() 0(0) 0(0) 2(100) ays 1(50)
Klebsiela
pneumonia 2 S 0(0) 0(0) 1(50) 2(100) 1(50) 1(50) 1(50) 0(0) (0)0 1(50)

R 2(100) 2(100) 1(50) 0(0) 1(50) 1(50) 1(50) 20 2(100) 1(50)
CNS 6 S 1(16.7 3(50 4(66.7 0(0) 2(33.3 5(83.3 2(33.3 1(16.7 1(16.7 5(83.3

R  5(83.3) 3(50) 2(33.3) 6(100) 4(66.7) 1(16.7) 6647) 5(83.7) 5(83.) 1(16.7)
S.aureus 4 S 1(25) 2(50) 4(100) 2(50) 3(75) 4(100) 2(50) @G 1(25) 4(100)

R 3(75, 2(50 0(0) 2(50 1(25, 0(0) 2(50 2(50 3(75, 0(0)
Total 24 S 2(8.3) 5(20.8) 21(87.5) 16(66.7) 18(75)21(87.5) 17(70.8) 12(50) 10(41.7) 20(83.3)

R 22(91.7) 19(79.2) 3(12.5) 8(33.3) 6(25) 3(12.5)7(29.2)  12(50) 14(58.3)  4(16.7)
AMP= ampicillin C= chloramphiol NOR= norfloxacin AMGamoxicillin +clavulinic acid
AMOX= amoxicillin CIP= ciprofloxaai SXT= co-trimoxazole
CRO= ceftriaxon GN= gentamici TTC= tetracycline

DISCUSSION

Proper investigation and prompt treatment are re&mlerevent serious life threatening condition aratbidity due
to UTI that can occur in pregnant women [17]. listhtudy, the overall prevalence of urinary tradection in
pregnant women was 12%. Of these the prevalenbada€riuria among symptomatic and asymptomaticrzneq
women was 15.9% and 10.2% respectively. This waagireement with similar study reported in, Addisaba
Ethiopia (11.6%); of these 20% in symptomatic afd6% in asymptomatic pregnant women and Similanly i
Tanzania [18, 19], asymptomatic pregnant womenTfibd Gondar Ethiopia 9.8% [20], in Nigeria 10.7%il] was
reported. However, lower prevalence of asymptomldiit compared to the present study was reportech 8.3%
[22], United Arab Emirates 4.8% [28hd Ghana 7.3% [24].
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Symptoms did not associate with the prevalencemfsomatic urinary tract infection in this study=(p253). From
63 pregnant women who complain to have symptoms gshggests symptomatic urinary tract infection,yonl
10/63(15.9%) was found to have culture confirmeidary tract infection. Similar findings were alseported in
Addis Ababa Ethiopia and Tanzania [18, 1ymptomatic patients whose urine culture didn’tvetappreciable
growth might be due to several different microoiigars can cause UTIs, including protozoan parasites)i and
viruses, even though bacteria are the major cagsatganisms [25].

The prevalence of urinary tract infection was retagiated with age, parity and trimester in thiglgt This was in
agreement with studies in Tanzania and Sudan [&P,Hbwever, maternal age and parity have beeniquely
observed as risk factors for UTI among pregnant emrf27]. This may be due to changes in physiologth w
increasing age and the immune system also becomssawwith age increase. Likewise in this studpdster was
not associated with UTI among these women. It tnigh due to most of study participants were witBih
trimester. However, it has been reported that, d&\teloped in third trimester [28]. Perhaps the sp8hbility of
UTI during this period is due to urethral dilatatiovhich started as early as 6 week and reachingnidsémum
during 22-24 weeks [10].

Urinary tract infection in pregnant women with yimus history of urinary tract infection was sigoéntly higher
than those without previous history of urinary tratfection (p=0.001). This had similarity with slyiin Saudi
Arabia and Pakistan [29, 30]. Urinary tract infeatin pregnant women who had previous history tfietrization
was significantly higher than those without histafyprevious catheterization (p=0.011). This wasagreement
with Seung reports [31]. This might be due to ctgheation could induce urethral mucosa injury amdht induce
haematogenous bacterial spread in a urinary méattion.

In this study, gram-negative bacteria were more/gdemt (58.3%) than gram-positive bacteria whichstibuted
41.7%. Similar findings have been reported in Tareand Tikur Anbessa Specialized Hospital Addisabdn
Ethiopia [17, 18].E. coli was the most predominant bacteria isolated. Sinfitlings have been reported in
Nigeria, Sudan, and Yemen [8, 26, 32] respectiv&ly.coli is considered uropathogenic due to a number of
virulence factors specific for colonisation and asion of the urinary epithelium, such as the P-fimland S-
fimbria adhesions [33]. Coagulase-negati8&éaphylococciand S. aureuswere the second and third most
predominant pathogen isolated.

In current study, 87.5% isolates were susceptibiebbth, ceftriaxon and gentamicin and 83.3% foox=igillin-
clavulanic acid. This finding is comparable to atheports [18, 34]. Howevethere was a high prevalence of
resistant bacteria to a number of antimicrobiassete in this study. A large number of the isolatese resistant to
ampicillin 91.7%, amoxicillin 79.2% and tetracy®irb8.3%. Similar findings have been reported im leand
Aligarh [22, 35]. This observed resistance to tharemgys is a probable indication of earlier exposfrthe isolates to
these drugs, which may have enhanced resistantopevent. These drugs are very common due to low aod
often purchased without prescription in differergas.

An irrational and unnecessary use of antibactagaints can result in the emergence of bacterahstthat exhibit
multidrug resistance [36]. In the present studystaf the isolated pathogens showed multiple desjstance of
two and more antibacterial agents tested. Similariyltidrug resistances in bacterial uropathogeerseweported
[34, 35, 37]. In conclusiagrsignificant bacteriuria in both asymptomatic anchpyomatic pregnant women and high
level of multidrug resistance was observed. Thggests a need for continuous monitoring of uropghs in all
pregnant women, and antibiotic susceptibility tegtbefore antibiotic prescription in order to ems@dequate
treatment of urinary tract infection.
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