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ABSTRACT

Urinary Tract Infection (UTI) is one of the most common infectionthe body. In pregnar
women, UTI represents a serious health probl€he increasing frequency of UTI amo
pregnant women is attributed to the physiological changes that associgtanane

The aim: the current study was aim to investigate the prevalence andticausgents of
UTIs among pregnant and non pregnant women attending OPD clinics athiespital.

Methods & Materials: A total of 300 women with age range of 18-60 years (200 preg
and 100 non pregnant women) were subjected to the study. Personal datal metticy,
and risk factors-related data were collected by using of stadtywestionnaire. Sterile urir
samples for urine analysis, and urine culture were used. UTtlefased as the presence
significant bacteriurizz= 100, 000 CFU/mL of urine with or without pus cells. Whole blg
samples for CBC were also collected from studied cases for evaluasgst@mic infections

Results: The study revealed that 6.5% and 10% of investigated pregnant and non-p
women, respectively, were positive for UTI. In the pregnant group, 2.5% syenptomatic
UTI, while 4% were asymptomatic UTI. In the non-pregnant group 4% andwé?%e
symptomatic and asymptomatic UTI, respectivelyandida sp. and E. coli were the mos
frequently isolated pathogens from all investigated UTI casasrate of 39.1% and 17.49
respectively. The antimicrobial sensitivity test revealed Augme Amikacin and
piperacillinas the least resistant antibiotics (7.1%), while Nitrofurantoinfangicillin were
the most resistance (42.9%) for the isolated UTI-causative bactgeiatisa

Conclusions: Un-expectedly, the prevalence of UTI was higher among non-pregnant wq
than pregnant one€andida spp. was the most frequently (39.1%) isolated pathogen from
UTI cases, followed bi. coli at a rate of 17.4%. Augmentin, Amikacin and piperacillin w
the most effective antibiotics for the treatment of bacterial caugd of
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INTRODUCTION

sexes. While UTI can affect both sexes, studies showed thatstesdiaffect more

women than men. The short female urethra (3-4 cm) as compmatked tong male
one (20 cm) has makes females more susceptible than men tdhalTresult from rectal
bacterial contamination (Winterling, 1997). In Kolawole's study, fangxe, equal random
groups of male and female subjects were examined for UTI, 6Qbe démale subjects were
infected whereas only 33% of the male subjects were infected (Kolatale2009). Similar
studies that underscore the same findings led researchers te lelie UTI is a predominant
disease of women (Forbesal., 2007). However, even among women, UTI is susceptible to
different factors, such as age, pregnancy, and other health condittesatural relocation
of bladder as well as the hormonal changes that occur during poggras described among
the factors that increase the risk of UTI among pregnant wolasu(lah and Al-Moslih,
2005).

l l rinary Tract Infection (UTI) is a medical condition that aféearinary tracts in both

Urinary Tract Infections are usually associated with bacteriattiofe However, some other
infectious agents had been reported as possible cause of the infetiese include viral
agents asuman papilloma virus (HPV), human immunodeficiency virus (HIV) and herpes
simplex virus type 2 (HSV-2), which may infect the urethra (Shankel, 2007). Fungal agents
may also be associated with UTI inclu@andida, which infects people who have an
impaired immune system or those with a bladder catheter in.plibter types of fungi
includeBlastomyces and Coccidioides. Fungi and bacteria may infect the kidneys at the same
time (Shankel, 2007). Parasitic agents associated with infectiamimdry tract include
Trichomonas spp., Schistosoma spp. andFilaria (Shankel, 2007). More than 85% of UTlIs
caused by bacteria comes from the normal flora of the intestirtbe vagina in women
(Hooton and Stamm, 2001).

Urinary Tract Infection can be classified according to thieical picture into
symptomatic UTI, showing accompanied symptoms, or asymptomatic ormthncases,
urinalysis and urine culture are the definitive tests for thgndisis, which is based on the
detected number of bacteria and white blood cells (pus cells) in saumg@le (American
Academy, 1999). UTI is special problem in the women, both for pregnanmtamgregnant.
In many studies of UTIs in pregnant women, the incidence of UTbeas high as 30% (Al-
Haddad, 2005); while in Saudi Arabia the prevalence was 14.2% (Al<$iblaj 1989). Rate
of 10.58% have been reported from Iran (Zeigheainai., 2008), and 58.3% in Ireland (Barr.
et al., 1984). The prevalence of UTI in pregnant with gestational diabetlisus (DM) was
7.9%. This was not significant different from that found in non- diabewstus women
(6.3%) (Rizk, 2002).

The prevalence of asymptomatic bacteriuria in pregnant wonaan9®% in Qatar
and the dominant bacteria isolates weteoli (31%) andstreptococcus agalaticae (30%)
(Mona et al., 2009). In UAE the prevalence was 4.2% and the most common causative
organism was alsk.coli (66.67%) (Abdullah, 2005). Rate of 7.3% have been reported from
Ghana (Turpiret al., 2007), 16% in Ireland (Bagt al., 1984) and 3-5% in Iran (Zeighareti
al., 2008). Recurrent UTI are problem in 20-25% of pregnant women in Iragh@wiet al.,
2008) and 31% of pregnant women in UAE (Rizk, 2002).

In studies of UTIs in non-pregnant women the incidence of UTI caams begh as
66.67% in Nigeria (Kolawolet al., 2009), while10.8% have been reported in USA (Foxman
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et al., 2000). The prevalence of asymptomatic bacteriuria in non- pregnaremwas 28.8%

in Pakistan (Sheikkt al., 2000). The prevalence of asymptomatic bacteriuria in non-pregnant
women was 5 % (Hootoand Stamm, 2001). The prevalence of asymptomatic bacteriuria is
higher in women with DM than in women without DM. The prevalence dB ABwomen

with DM was 26% while the prevalence was 6% in women without Be(lings et al.,
1999) and in similar study in turkey the prevalence of asymptorbatteriuria in women
with type Il DM was 18.6% (Turpist al., 2008).

The diagnosis of UTI may be made on the basis of clinical sapts symptoms in
combination with urinalysis results. The most common screenitg fi@sUTI are urine
dipstick & microscopic urinalysis. Urinalysis reveals both baate and pyuria. The number
of bacteria and white blood cells are the basis for diagnosiig Uhe use of centrifuged
urine in the microscopic analysis has sensitivity of 94% and spgcihf 84-92 % (Shavet
al., 1998).

Urine culture remains an important test in the diagnosis of W&tause it helps to
documentation of the infection, determination the identity of infecbagteria and for
antimicrobial susceptibility testing. It is not necessary datpatients with uncomplicated
UTI.

The aim of the current study was to investigate the preval@no@ls among pregnant and
non pregnant women attending OPD clinics at Hera'a Hospital andetondee the common
microbial agents associated with it.

MATERIAL AND METHODS
Study population and specimens

A total of 300 women with age range of 18 — 60 years, who agremutdo the study, were
subjected to the investigation. The study sample included 200 pregnaenveot 100 non
pregnant ones. The pregnant women were selected consecutively framatteoling the
Gynecology and Obstetrics (GOB) clinic at Hera'a Hosplialkkah Al-Mukaramah, Saudi
Arabia for prenatal care from December 2008 to July 2009. On thelathdr non-pregnant
women were selected from those attending GOB and other clinite afame hospital for
different reasons other than prenatal care over the same petgoide 8rine samples for
urinalysis, and urine culture were collected from all studiesexaUrinalyses and urine
cultures were used for the detection of UTI. A UTI was defm®the presence of significant
bacteriuria> 100, 000 colony-forming units (CFU) per mL of urine.

Urine Collections and Examination
All women were instructed how to give a clean-catch midstreame gpecimen. Briefly, they
were asked to clean the area around urethral opening with clean dvgtg and then collect
a midstream urine sample by discarding the first part of @ntkcollecting 10-20 ml of the
midstream in sterilized containers.

All urine containers were properly labeled and sent to the labygratith a request for

complete urinalysis and urine culture. Each sample of urine was diiuddie 2 parts for
urinalysis and urine culture.
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Urinalysis:

Wet preparation from the first part of each urine sample wapaped and examined
microscopically at X40 for detection of white blood cells as arcatdr of pyuria. Samples
with > 10 WBC/mni were regarded as pyuria. The rest of the first part of w@neple was

examined by dipstick tests using Comber 10 reagent test shmadyticon, Germany) that
have panels to detect protein, blood and nitrite and leukocyte estenasee (Smith et al.,

2003).

Urine Culture

The second part of urine sample was cultured on plates of blood ag@l & (cystine-
lactose-electrolyte-deficient) agar with standard calibraged delivering 0.01 mL of urine.
After streaking, the plates were incubated aerobically at 36f8-24 hours. The plates
were then examined macroscopically and microscopically for fi@ctgowth. The bacterial
colonies were counted and multiplied by 100 to give an estimatesafuimber of bacteria
present per milliliter of urine. Urinary tract infection was ipwe diagnosed by growth of
>100,000 colony forming unit (CFU) of urinary tract pathogen pemnsuiture of midstream
urine sample, regardless of the presence or absence of leuk@tgi@sn and Hooton 2003).
Urine cultures with 103-104 CFU/mL were regarded as suspectedantctultures with
less than 103 CFU/mL were considered contaminated, while cultutBsnaigrowth of
bacteria were said to be negative. Identification of battpathogens was confirmed by
observation of gram staining, colony characteristics, and a batfetyochemical tests
(Cheesbrough, 2000). Any specimen containing more than one speciestafiabavas
considered contamination.

Antibiogram of Isolated Bacterial Agents:

Antibiotic sensitivity tests were carried out for all urirlenples with significant bacteriuria
using the Kirby-Bauer NCCLS modified disc diffusion technique witle following
antibiotics: ampicillin, amoxicillin-clavulanic acid, nitrofurantoinipifloxacin, nalidixic
acid, trimethoprim, cephalexin, gentamicin. After incubation 8€36r 16-18 hour, sizes of
inhibitory zones were measured and interpreted using NCCLS standards.

RESULTS

Prevalence of UT1 among pregnant and non-pregnant women
Out of 200 pregnant women, 13 (6.5%) were positive for UTI, while out of 10pmgmant

women, 10 (10%) were found positive for UTI. In the pregnant group, 5 (2.5%) UTI-positive

cases were associated with symptoms and classified as syatigtafil, while 8 (4%) cases
were not associated with symptoms and considered as asymptomkti©bl the other hand,
in the non-pregnant group 4 (4%) UTI-positive cases were assoegwdtedymptoms and
represented the symptomatic UTI, and 6 (6%) cases were syreptoarid were described
asymptomatic UTI (Table 1).
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Table 1. Prevalence of UTI among pregnant and non-pregnant women.

Examined women Positive UTI Cases SymptomaticUTI  Asymptomatic UTI

Pregnant Women (20C 13 6.5 5 2.5 8 4
Non-pregnant Women
(100) 10 10 4 4 6 6

Urinalysis Findingsin UTI Cases

With regard to the microscopic findings of examined urine sanfifdas UTI cases, pus cells,
RBCs and microbial cells were recorded at different freqesncin pregnant women, the
study revealed that out of the examined cases, 60% and 37.5% shoveetlgy 0% and 0%
showed RBCs, and 40% and 87.5% showed microbial cells among symptamdtic
asymptomatic groups, respectively. In non-pregnant women, the resultedethedl25% and
16.7% of UTI cases were showing pus cells, 25% and 0% were showing, RBL75% and
50% were showing microbial cells among symptomatic and asymptongatiaps,
respectively (Table 2).

Table 2. Microscopic urinalysisfindings of UTI cases among pregnant and
non-pregnant women.

Microscopic Pregnant Women Non-pregnant Women

CIHEVESES Symptomatic . Asymptomatic Symptomatic  Asymptomatic

UTI (5) UTI (8) UTI (4) UTI (6)
% % % %
Pus Cells
3 60 3 375 1 25 1 16.7 8 348
RBC 1 20 - - 1 25 - - 2 8.7

Microbial 2 40 7 87.5 3 75 3 50 15 65.2

Cells
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Frequency of Microbial Agents Associated with UTI Cases

In the pregnant group, out of the 5 symptomatic UTI cadeandida spp. was the most
frequently isolated pathogen followed Bytercoccus coloacae representing 80% and 20 %,
respectively. In the asymptomatic group, out of the 8 recorded &asmi, Sreptococcus
agalactia, Klebsiella pneumonia and Candida spp. were isolated at equal frequency (25%
each) (Table 3).

Table 3. Frequency of isolated UTI-associated microbial agents among both pregnant
and non-pregnant women

Microbial UTI cases among Pregnant UTI cases among Non-

Agents Women pregnant Women
Symptomatic  Asymptomatic ~ Symptomatic  Asymptomatic
) ) 4) (6)

n % n % n % n %

Candida spp. 4 80 2 25 1 25 2 333 9 391

Escherichia
_ - - 2 25 - - 2 333 4 174
coli
Streptococcus  _ - 2 25 - - 1 16.7 3 13.0
agalactia
Streptococcus
. - - - - 1 25 1 16.7 2 8.7
bovis
Klebseilla
_ - - 2 25 - - - - 2 87
pneumonia
Enterobacter
1 20 - - - - - -1 43
cloacae
Pseudomonas
_ - - - - 1 25 - - 1 43
aeruginosa
Protius
. e - - - - 1 25 } ) 1 43
mirabilis

Regarding the non-pregnant growreptococcus bovis, Pseudomonas aeruginosa,
Proteus mirabilis and Candida spp. were isolated at equal frequency (25% each) from the
symptomatic UTI cases. On the other hdadpli andCandida spp. were the most frequently
isolated pathogens (33.3% each) from the asymptomatic UTI fcdlesged by Streptococcus
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agalagtia and Streptococcus bovis (16.7 % each) as shown in (Table 3). Ovef@indida

spp. was the most frequently isolated microbial pathogen (39.1%) fromeatirded UTI
cases. HowevekE.coli was the most frequently isolated bacterial pathogen (17.4%) ftom al
UTI cases followed byareptococcus agalactia (13 %). On the other hanénterobacter
cloacae, Pseudomonas aeruginosa and Protius mirabilis were the least frequently isolated
bacterial pathogen (4.3% each) from all UTI cases (Table 3).

Antibiogram of Isolated UTI-causative Bacterial Agents.

In the current study, antibiotic sensitivity tests were cdraat for the recovered bacterial
isolated from UTI cases. The outcome of the sensitivity teste shown in (Table 4). The
results revealed that out of the recovered 14 bacterial espld?.9% were resistant to
Nitrofurantoin and Ampicillin, 35.7% were resistant to Gentamycin awitir@oxazol, 28.6%
were resistant to Cephalothin, 14.3% were resistant to NorfloxanCefatoxime and
finally 7.1% were resistant to Augmentin, Amikacin and piperacillin.

DISCUSSION

The aim of the present study was to investigate the prevaléntEl @nd its causative agent
among both pregnant and non-pregnant women attending Hera'a hospitakkath Me-
Mokarramah including both symptomatic and asymptomatic casegedtmgly, the overall
prevalence of UTI was higher among non-pregnant women (10%) gsaoesnto pregnant
ones (6.5%) with asymptomatic UTI frequency of 4% and 6% among pregmemoa-
pregnant women, respectively. This finding was on the contrary théhnotion of the
increasing frequency of UTI among pregnant women due to theghtyisial changes (both
hormonal and mechanical) that occur during pregnancy as well asftbeltgifwith hygiene
due to a distended pregnant belly (Mikhail and Anyaegbunam, 1995; Anefreivs1990).
Although these studies verify the relation between pregnancy anditUdan hardly be
accurate to claim that pregnant women are more suscefaibl&l than non-pregnant ones.
The current finding could be attributed to the increased awaremesgygregnant women of
the UTI and its possible complication during the routine doctor visipfegnancy follow up
with the subsequent implementation of more restrict hygienic uneagnts as compared to
the routine hygiene practiced by non-pregnant women.

Although the current rate of UTI frequency is in accordance witently reported prevalence
in Middle East countries as UAE (4.8%) and Iran (6.1%) (Abdullah, 2005 arkirtHa007).
This rate was lower than what was reported earlier (14.2%aurdi Arabia (Al-Sibaiet al.,
1989). The alteration of UTI frequencies in Saudi Arabia could bbwtd to the currently
improved health care and hygienic measurements taken by women andcrbased
awareness and level of education as compared to earlier pekModsover, the prevalence of
asymptomatic bacteruria varies from one community to another. ekample, in Asian
studies, while the asymptomatic bacteriuria was 4.3% among Filipiagnant women
(Secconret al., 2003), it reaches up to 12% in rural areas in Bangladesth @&lli., 2007).
Similarly, in Africans studies the prevalence of asymptomiadicteriuria in Ethiopia and
Ghana was 9.3% and 7.3%, respectively (Ugical., 2002 and Turpimt al., 2007). Also, in
western studies the same differences were recorded, forpkxavhile the prevalence of
asymptomatic bacteriuria in the US was 2-7% (Delzell andviefe2000), it reached up to
16% among Spanish pregnant women (Akinlageal., 2006). This variation can be
attributed to several factors such as the geographical variatiomcigy of the subjects,

35



Faidah et al., Isolation of Candida spp. and E. coli as the most frequently isolate
causative agents of women urinary tract infectoMakkah Al-Mukaramah uQu Medical Journal

setting of the study (primary care, community based, or hogpéats the variation in the
screening tests (urine dipstick, microscopy and culture).

Regarding the frequency of UTI-associated pathogens, the pstadgtrevealed. coli as
being the most common bacterial pathogen isolated from all currstoitiyed UTI cases,
which are in consistent with the majority of the reported studiéswever,E. coli formed
only 17.4% of isolated organism which is lower than what have bgemted in different
countries like Ethiopia (79%) (Turpiet al., 2007), Turkey (77%) (Tugrudt al., 2005),
Philippines (50%) (Seccomt al., 2003) and Ghana (37%) (Ulla&t al., 2007). The
predominance oE. coli is usually attributed to the urinary stasis, which is common in
pregnancy (Delzell and Lefevre, 2000). Moreover, the anatomical and th@hahcihanges
that occur during pregnancy results in a high risk of acquiringftdi E. coli (Abdullah and
Al-Moslih, 2005).

Although nonbacterial infections are less common causative aged® ahd tend to occur
more often in immunosuppressed individuals or those with diabetes mellitus, the study
revealed that 39.1% of currently detected UTI cases were idfeate Candida species.
This could be attributed to the excessive use of antibiotic theaapgertain types of bacteria
that live naturally in the vagina usually ke@andida spp. from growing out of control. If the
balance of these microorganisms becomes ugdeidida spp. may be allowed to grow
uncontrollably and lead to lower UTI. The use of certain medicaterenges in hormone
levels, or certain diseases are examples of factors thatlloana vaginal yeast infection to
develop. (Hsuelet al., 2002) have reporte@andida spp. as the most frequent isolates
(23.6%) from UTIs at a university hospital in Taiwan during theqaeti993 - 1998 followed
by E.coli (18.6%) andP. aeruginosa (11.0%).

The most useful antibiotics, as revealed in the current stuely augmentin, amikacin and
piperacillin followed by norfloxacin and cefatoxime as they showesl least resistance
frequency (7.1% and 14.3%, respectively) among isolated causatiegilbagents and were
able to inhibit most commonly isolated UTI pathogens. Meanwhilepfarantoin and
ampicillin followed by gentamycin and cotrimoxazol, which are commashd antibiotics,
were poorly effective against majority of the organismsaigal in this study with a resistance
rate of 42.9% and 35.7%, respectively. This differ from the studesirdings in Caucasian
women where ampicillin and septrin remain the most useful amtbial agents (Ronald,
1987) and the findings by Ebet al. (2001) among patients in Military Hospital, Jos, Nigeria
where the isolates were highly susceptible to nitrofurantoin andti@iaitan (2006) which
has septrin (co-trimoxazole) as very effecttive.

The high efficacy of augmentin, piperacillin, norfloxacin and cefate as reported in the
current study could be attributed to the fact that these drugelaterely expensive when
compared to most antibiotics frequently used. This probably had redttieir procurement
and indiscriminate use, therefore making the organisms susceptiible This is similar to
other reports where quinolones are the most effective (suscegtsl@npermann, 1983;
Burbigeet al., 1984; Ebieet al., 2001; Ehinmidu, 2003; Mbata, 2007). On the other hand, the
high resistance to other drugs may be due to the practices ofmselication and
indiscriminate use of these antibiotics with the subsequent resistance aeqtirem
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CONCLUSION

The results of our study show that Urinary tract infection in gy is a very frequent
medical problem, which if untreated on time or inefficientlyategel it may lead to severe
maternal and fetal complications. The study also revealedyiim@t@ems are poor markers of
UTI during pregnancy and therefore antenatal care should incluedet djuestioning and
urine examination. Therefore, all pregnant women should be screeleadtatnce by urine
culture for asymptomatic bacteriuria throughout their antenatal controls.

During early pregnancy if possible and when the result is poditigg,should be treated by
oral antibiotics for a period of 3-7 days. Those women should also loevédlup for

recurrent infection after the treatment by means of periaditire processing. Also, the
results from this study revealed that the important infectingnisges were found to be the
commensals of perianal and vaginal regions. This calls for amaserattention towards

personal hygiene. The findings have no doubt highlighted the need for constant monitoring of

susceptibility of specific pathogens in different populations to commasey anti-microbial

agents. These data may be used to determine trends in antialigobceptibilities, to

formulate local antibiotic policies, to compare local with natiateth and overall to assist
clinicians in the rational choice of antibiotic therapy to prevemsuse or overuse of
antibiotics.
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