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URINARY TRACT INFECTIONSIN ADULT WOMEN:

REVIEW

Abstract

Urinary tract infections occur more frequently immen than in menEscherichia coli and
Saphylococcus saprophyticus are the most common causatives of urinary traactignsin
women. The severity of urinary tract infeotids determined by the innatgefense
mechanisms of the host and by the virulence ofinfecting agents. There are factdisat
make females prone to urinary tract infections @et@mical structure, alterations in vaginal
flora, use of indwelling catheters, sexual activity, amdivamce in age, genetic factors,
pregnancy,dysfunctional voiding and diabetes mellitus. Acuibase response alters the
concentration®f a number of proteins. A series of changes iid lipetabolism occurs during
acute phaseresponse. As a result, plasma triglycerides (TGH amry low density
lipoproteins (VLDL) levels increase, while high density lipoproteinsD{), low density
lipoproteins (LDL) and total cholesterol (TC) levels decrease. Patientk wirinary tract
infections havesignificantincrease of blood urea with slight increase in ecteatinin.

Key wards. UTI, Immune Response, Escherichia coli, Predisposing Factors, Blood
Biochemical M easur ements.

1. INTRODUCTION

Urinary tract infections occur more frequently immen than in men [1]. Approximatehalf
of all women have at least one symptomatic urinteagt infection (UTI) during theilifetime
[2, 3]. Asymptomatic urinary tract infectiois common in women and itgrevalence
increases with advancing age. Treatment fds fcondition is not alwaysonsidered
necessary but, in women, the possibility of preggamakes evaluation worthwhiléecause
asymptomatic bacteriuria is associated with amesed risk of pyelonephritis amdverse
outcomes of pregnancy [4]. Many women experiendapses or re-infections of tHewer
urinary tract even after treatment with brepdctrum antibiotics [5, 6]. Urinaryract
infections have important health impacts on indiaild suffering from them becausetbéir
effects on certain biochemical parameters in bl¢éfd If predisposing factors are not
identifiedand removed, urinary tract infection can leadntore serious consequences, in
particularkidney damage and renal failue.

2. ETIOLOGY

Escherichia coli and Saphylococcus saprophyticus account for about 80% afommunity-
acquired uncomplicated urinary tract infectionsttipalarly in women under 50 years afe
[8,9]. The source of th&scherichia coli that causes urinary tract infections is fegient's
own colonic flora that colonizes the urogenitalaaf&0]. The pathogenicity oEscherichia
coli is mainly related to mechanisms of colonization @amgsion of the bladdeepithelium
and the ability to form intracellular bactdricommunities [4]. Certain O serotype$
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Escherichia coli preferentially cause urinary tract infections. Tdhasropathic strainsare
characterized by Ppili with adhesion proteins thiad to specific receptors on theinary
tract epithelium [10].The adhesion P pili bind tgoglipids found on mucosal surfacestire
urinary tract [1]. Another important virulendactor is type 1 fimbriae. These arery
important in the mechanism of bacterial adhesiohto uroepithelium. They amomprised
of several subunits, the most important of whishan adhesion protein known as Fhin
which mediates both cellular invasion Bbcherichia coli and adhesion tamannose-
containing glycoproteins [4].Uropathogetitscherichia coli are better adapted to theethra,
periurethra and vagina than otHescherichia coli [1]. The motility of Escherichia coli may
aid its ability to ascend the urethra into the bHErdand ascend the ureter into ttidney
[10].

Saphulococcus saprophyticus occurs in the periurethral and urethral flora bransiently
and in small numbers.Saphylococcus saprophyticus shows a tropism for the epithelial
lining of the urinary tract, the only organ system in whittcauses disease [11]. It is an
important opportunistic pathogen and is a common cause afaryitract infection in
sexually active young women [12]. It is second only fscherichia coli as most frequent
causativeof community-acquired urinary tract infections in yguwomen [11, 12]. Urinary
tract infection caused bySaphylococcus saprophyticus is usually symptomatic and in
approximately one half of all cases the wupper urinary tract involved [11].
Saphylococcus saprophyticus accounts for 10-15% of acute symptomatic urinargctt
infections inyoungfemales [13].Gastrointestinal tract is one of th@minant sources of
urinary tractinfections[14, 15]. Urinary tract infections due tBnterococci are quite
common, particularly in patients who have received antibiotic treatmentwdro have
undergone instrumentatioaf the urinary tract [16]Enterococcus faecalis causes urinary tract
infections [10]. Urinarytractinfections have been reported as a frequent fotusfextion for
enterococcabacteremia[12,8].Gram-negative bacilli such &soteus mirabilis andKlebsiella
pneumonia can becultured. Proteus, Klebsiella and mostEnterobacteriaceae species show
urease activity and fornurinary calculi, which can act as reservoirs of infectiobi7]|
Colonization of theintroitus with Enterobacteriaceae species is a predisposing factor for
urinary tract infection invomen [19].

Escherichia coli is the main organism responsible for nosocomiataui tract infectionsbut
other Gram-negative pathogens, includiRgeudomonas spp., Enterobacter spp., Serratia
spp., Citrobacter spp., and urease-produciniglebsiella spp., Proteus spp., Corynebacterium
urealyticum , and Providencia spp. is also involved in this type ohfection[20]. They are
commonly involved in nosocomial urinary tract irtieas due to thénability of antibiotics
to penetrate into the biofilm formed around and himit the infectious stong21].
Saphylococcus aureus, Saphylococcus haemolyticus and Group B haemolytiStreptococci
are implicated in urinary tract infectiofis7].

The numbers of fungal urinary tract infections iaeasing particularly those causeg
Candida spp., and, to a lesser extent, Wspergillus spp. and Gram-positivebacteria,
including Enterococcus spp. and Staphylococcus spp., can cause nosocomial urinaimact
infections due to selective pressure from the dotobial agents used in hospitalizedtients



[4].Candiduria is a condition most often fdunin elderly, hospitalized or
immunocompromised patients [22andida albicans is the most common speciésolated
followed byCandida glabrata and otherCandida spp. [23, 24].The bacteria causinginary
tract infections during pregnancy mirror those onipregnant patients. Duringregnancy,
nonbacterial causes includéhlamydia species and fungal infections, such Gandida
albicans. Medical interventions during pregnancy canultegn nosocomial infectionsfor
example, urethral instrumentation and cathetenmnafiredispose to ascending bact§tid).

3. IMMUNE RESPONSE

The first protection against urinary tract infeatiomvolves physical barrierunidirectional
urinary flow), epithelial cells and the productiaf proteins that hinder bacterialdhesion
[25]. The structural variability of hostell glycoconjugates characterizgzsathogen
recognition at mucosal sites. Subsequently, theomntg inflammation activateshe
uroepithelial cells, which produce mediator§ inflammation, until the pathogenare
destroyed and eliminated. The functional chemokewed chemokine receptors are crudal
neutrophil recruitment and for neutrophil dependéatcterial clearance. Theeutrophil-
mediated defense is essential for resistance t@anyritract infections [26]. The neutroplaihd
local environment of cytokine/chemokine/cell adbesimolecules governs the intensiyd
persistence of the host response [27]. The bindih@ntigenic determinants gdathogenic
strains activates a signaling cascade, leadindn@optoduction of cytokines, includinid-6,
IL-8, and TNF[28].

Susceptibility to urinary tract infections is caddey inefficient bacterial clearance dueaio
impairment of the innate host defense [2Phe severity of urinary tract infectiois
determined by the innate defense mechanismshe host and by the virulence tfe
infecting agents. The pathogenesis of thBammation involves the recruitmendf
neutrophils into the urinary tract and chemokinerabkine receptor interactiorf26].With
regard to recurrence of urinary tract infectionsudbgroup of toll-like receptors, i.€eTLR-4
was shown to play an important role in the hospoase to uropathogens. After binding
uropathogens to the receptor, the main cytokinelid in the response is IL-8, whidfinds
to the CXCR-1 receptor on the neutrophil spla membrane. CXCR-1 mediatéise
migration of uropathogens through the urotheliallaading to pyuria, i.e., thenacroscopic
presence of pus in the urine [4].An inhibition ofueconsal signaling creates a staté
asymptomatic bacterial carriage (asymptomatictdsagia) [26].1t has been recognizedat
the adipose tissue participates actively milammation and immunity, producingnd
releasing a variety of pro-inflammatory and anflammatory factorg30].

During pregnancy, maternal immunity undergoes nicalion, favoring the implantatioand
development of the embryo. Research suggestshbdiimune response is modulated fram
cell-mediated to a humoral response. This mechaniges not solely rely on thecognition
of cell-surface major histocompatibility complekKIC) proteins, resulting in lessfficient
responses to the bacterial cell surface proteims passibly facilitating pathogenicityl hese
changes allow uropathogens to infiltrate, proliferaand ascend proximally[17].



4. PREDISPOSING FACTORS

There are factors that make females prone tearyitract infections. We'll focus dahe
important factors that predispose women to urineagtinfections.

4.1 ANATOMICAL STRUCTURE

Urinary tract infections occur more frequently women than in men [1]. Thgender
difference in the incidence of symptomatic infewtis attributed in part to the shortarethra
of women and the proximity of the urethra to thalampening and vaginal introitus [310,
and 4]. In women, fecal-perineal-urethral contaation is the most probable explanatifmn
urinary tract infections caused by enteric bactgtja

4.2 ALTERED VAGINAL FLORA

Lactobacilli are the dominant bacteria in the vagifiora [4]. The vagina of women ithe
reproductive age is highly acidic (pH=3.8-4.2) [32his acidity is thought to be as a resaflt
breakdown of glycogen present in the vaginal mudoskactic acid byLactobacillus species
[32]. Low vaginal pH inhibits the growth of pathoge [33, 34]. Additionally,Lactobacilli
produce hydrogen peroxide[4]. Cell wall fragments Lactobacillus species couldblock
attachment of bacterial uropathogens to uroefith cells [19]. The amount aflycogen
liberated from vaginal cells is influenced by fluation in the estrogen concentratiamd
estrogen is almost none existent after menopatss, @ccounting for the reduced acidaty
vaginal fluid at these times [33]. After menopawsginal pH will be 6.0 to 8.0 [35]This
alteration in vaginal pH causes alteration vemginal flora and may cause urindmact
infection. Incomplete cure and recurrence of gemit@ry tract infection leads to a shift
the local flora from predominance of lactobaciti doliform uropathogens facilitatingrinary
tract infections by these microorganisids.

4.3 USE of UNDWELLING CATHETERS

The majority of urinary tract infections are retat® indwelling urinary catheters [3@}lost
urinary tract infections caused I8andida spp. are associated with the use iafiwelling
urinary devices[4]. Coagulase-negative sthqgocci involve patients withchronic
indwelling catheters [37]. Biofilms surround indwed) catheters in long-terncatheterized
women. Bacteria become highly resistant to tna®ibiotics via biofilms, whiclprevent
antibiotics reaching the pathogenic microorganigéjsIn older women, the main factofsr
development of recurrent urinary tract infections arethral catheterizatiof38].

4.4 SEXUAL ACTIVITY

Sexual activity in women has been established ammificant risk factor for urinaryract
infections [17]. In young sexually active womenxs& activity is the cause of 75-90¢4
bladder infections, with the risk of infection rigd to the frequency of sex [39htercourse
can traumatize the urothelium of the distal urethiesulting in increased bacterigvasion
[17]. The incidence of symptomatic urinaryadr infection is associated withaginal
intercourse, spermicide, diaphragm, and recentoédsrming a relationship. Condomse



has been associated with increased risk of uritrant infection, but this effect may be dige
trauma. Uropathogeniescherichia coli are transmitted between persons dursexual
activity [1]. Re-infection by coliform bacteria fmo the vaginal reservoir can occur aseault
of sexual activity. Urinary tract infections redar4-5% of pregnanciefl7].

4.5 ADVANCED AGE

Estrogen stimulates proliferation bactobacillus in the vaginal epithelium causimgduction
of vaginal pH, thereby preventing vaginal cataton by Enterobacteriacegd].Vaginal
atrophy is a condition that most women experiencehmater in life [40]. It is defined amn
irreversible involution of the mucous membranes assles of the vagina following thigop
in estrogen that commonly occurs in women duringnopause [40, 41, and 42]. Theginal
pH during menopause tends toward values consiceraigher than those observedring
fertility [41]. This is attributed to low estrogdevels [34, 43]. Alkalinization of theagina
leads to the colonization by enteric organismsliftating urinary tract infections [3443].

In addition, in older women, the absence esfrogens decreases the volumevaginal
muscles, resulting in slackness of the ligamentdiihg the uterus, pelvic floor, arldladder,
resulting in prolapsed of the internal genitali@r@asing the risk for urinary tragtfections
[4]. In older women, the deterioration in thenctional status is the main factor ftre
development of recurrent urinary tract infecti¢&s].

4.6 GENETIC FACTORS

Urinary tract infections are more prevalent female relatives of women wittecurrent
urinary tract infections, which suggest a fanhijanetic predisposition to the dised4d,
45].Patients with recurrent urinary tract infecBorshowed a high prevalence diie
HSPA1B1267G allele [46]. Premenopausal wometh wecurrent urinary tracinfections
have lower CXCR2 expression (26). Because CX@ehe encodes a humamemokine
receptor gene for IL-8 chemokine, a reduced CXCRreassion is observed in adultgth
recurrent urinary tract infections [267].

Polymorphism of receptors involved in the inflamioatprocess seems to be involvedtlie
degree of susceptibility to developing symptomaitimary tract infection [4]. Somauthors
have studied genetic polymorphism in asymptomaéctdriuria, a condition considered lie
a risk factor for symptomatic urinary tract infects [48]. Toll like receptors are a famibf
receptors that recognize pathogen-associatececuiels, and whose activation leadsttie
transcription of appropriate host-defense gesmed to the recruitment of leukocyt¢49].
Studies found an association between urinary frdettions in adults and TLR1, TLR&nd
TLR5 polymorphism [49]. Polymorphism of HSPA1Bvaes susceptibility to urinaryract
infections[26].

4.7 PREGNANCY

Urinary tract infections during pregnancy are comnand are associated wittignificant
maternal and perinatal morbidity and mortal[ty7]. During pregnancy, development
urinary tract infection is correlated with stasfsudne in the ureters, which impaiesnptying
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of the bladder, with an increased postvoid residuate volume, vesicoureteral reflusnd
increased urinary pH [50]. Seventy percent of pasgrnwomen develop glycosuria atius,
in combination with physiological amino acisrea of pregnancy and a fall urine
osmolality, favor bacterial proliferatiofl7].

Pyelonephritis is more common during the second dfapregnancy [51]. This resulfsom
increasing mechanical compression by the enlargtequs [4]. A history of recurrenirinary
tract infection, diabetes, and anatomical abnotmealiof the urinary tract increase the rigk
developing a urinary tract infection during pregnafb2].

4.8 DYSFUNCTIONAL VOIDING

Dysfunctional voiding is defined as abnormahdaler emptying in neurologicallpormal
individuals, especially young women in whom thesericreased external sphinctectivity
during voluntary voiding [4]. A study of 49 womenithv recurrent urinary tracinfections
found that 76% had dysfunctional voiding [53].Dys€tional voiding may disrupfaminar
urine flow through the urethra, causing urinaryctriamfection as bacteria are transferteatk
from the meatus to the bladder as a result of ték-back” phenomenofb4].

49 DIABETES MELLITUS

The urinary tract is the principal site of infection diabetes [55]. Adults with diabetese

more susceptible to developing lower urinary ttreection and genital infections due

various predisposing factors, such as hypeegiya-related impairment of thenmune

response and glucoseuria. Anatomic and functiobabamalities of the urinary tract astso

associated with diabetes, and these abnormalitisplicate urinary tract infectio56].

Changes in host defense mechanisms, presence of diabetic cystopathy aofl

microvascular disease in the kidneys may play @ molthe higher incidence of urinatsact

infections in diabetic patients [57].The high lewdlinfection in the urinary tract aliabetic
women may be determined by the number o€roorganisms located in theagina.

Age, longer duration of diabetes, and poor glyceaantrol were significantly associatedth

urinary tract infection among subjects with dialsefg5]. A Dutch study showed thdespite
the fact that patients with diabetes morg¢erofreceived longer and more poténitial

treatment than patients without diabetes, womeh diabetes more often had recurrenoés
the urinary tract infectionfs8].

410 OBESITY

The obese are significantly more likely to diegnosed with a urinary tract infectiar
pyelonephritis than non-obese patients [59]. OVethaé incidence of urinary tradnfections
and pyelonephritis were 2-5 and 5-fold higher aghobese individuals (body magsdex
>30Kg/m?) than among non-obese individuals. Wiomhad a higher risk foobesity-
associated pyelonephritis than men [60]. A cohtrdlys indicated that obesity was a risictor
for urinary tract infections and the obese femalesre at particularly higher riskor
pyelonephritis [59]. Studies on pregnant and posgm women showed increased risk
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urinary tract infections in obese women [61, 64jeTassociation between obesity amihary
tract infections may be due to some confoundewsh sas diabetes mellitus and otluer-
morbidity associated with obesif§3].

5. EFFECT of URINARY TRACT INFECTIONS on BLOOD
BIOCHEMICAL MEASUREMENTS

Inflammation is a process of a series of changdhdrarea of or away from theflammation
in the case of an inflammatory disease, or suckscas a response to the inflammatand
tissue damage of an organism [64]. These changesoanmon reactions and not specificato
disease, which are called acute phase reactiont [B&ute phase responsicludes
neutroendocrine, hematopoietic and metabolic changacluding increasedcortisol,
leukocytosis and enhanced protein catabolism. Aputese response alters g@ncentrations
of a number of proteins. These proteins ealed acute phase proteins. Theteins
increasing in amount (such as C-reactiw®tein, serum amyloid Agceruloplasmin,
complement, haptoglobin, and fibrinogen) ardedalpositive acute phase proteinghile
proteins decreasing in amount (such as albunansferrin, a-2 HS glycoprotein,a-
fetoprotein, factor Xll) are called negative acyliease proteins. Changes occurritigring
acute phase are intended to combat against infisctiad/or to facilitate tissue rep§d].

There are changes in lipids and lipoproteins indberse of many disorders characteriisd
infection and inflammation. Vanleuwen et al., 208tated that increased cytokineaused
decreased levels of cholesterol in acuteesin [66]. Al-Hadraawy et al. (201%pund
significant decrease in serum levels of total cétell, triglycerides, low-densitlpoprotein,
and very-low density lipoprotein [7]. A study sted that urinary tract infectionsaused
significant decrease in serum levels total cholesterol, triglycerideshigh-density
lipoprotein, and low-density lipoprotein [67Nassaji and Ghorbani (2012) revealtt
among patients with acute bacterial infecticiere were lower serum levels tital
cholesterol and high-density lipoprotein and s@mnificant differences in triglycerideand
low-density lipoprotein when compared with the coh{68]. Gordon et al.(1996nentioned
that in critically ill patients serum triglycerideoncentration was higher in patients with
infection compared to patients without infectiomt bhese differences were statisticatlign-
significant [69].Bacterial infections cause profdureffects on different types olfipid
concentration via formation of free radicals, thesmlicals cause lipidperoxidation
[70].Infections facilitate cytokine-induced aké&ons in lipid and lipoproteirmetabolism
leading to decreased serum levels of totallesierol, high-density lipoprotein, andw-
density lipoprotein [71]. The increased level mftokines during urinary tradnfections
probably play a role in decrease the level of ld@nsity lipoprotein, or the level dbw
density lipoprotein decreases due to the hoshune response towanshicroorganisms
causing urinary tract infections which could inddoes density lipoprotein oxidatioteading
to reduced level of low density lipoproteifg7].Alvarez and Romas, 1986 statbah
density lipoproteins decrease during sepsis lffflammation decreases the levels hofh
density lipoproteins by increasing the activityesfdothelial lipase and solubjgospholipase
A2 and replacing the Apo-Al in the high densityoljpoteins with serum amyloid £64].



Triglycerides significantly decrease in urinaryctrinfections and this is due to théteration
in the function and composition of the lipoproteifatients with urinary tract infectiormave
significant increase of blood urea with slight &se in serum creatinfi].

CONCLUSION

Female's own colonic flora is the major cause ofany tract infections in women. Theage
many factors that make women more susceptible ib@amyr tract infections. Theusceptibility
to urinary tract infections could be attributeditefficient innate host defense. Urinamact
infections cause considerable alterations iriouar biochemical blood components. nift
treated, urinary tract infections might cause aswezffects on female health and evenld
lead todeath.
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