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ABSTRACT 
 

Urinary tract infection (UTI) is a very common infection among women of all ages. However, the 
incidence increases with older age and account for the substantial raise in morbidity, mortality and 
health economic costs in elderly people. Almost half of all women have suffered from at least one 
episode during their reproductive age, a percentage that increases to at least 60% in the 
postmenopausal period. UTI in elderly women can be a complex problem in terms of approach to 
diagnosis, treatment and prevention, because these patients often present nonspecific symptoms, 
resulting in the increase of morbidity and mortality in this group. It is very important to increase the 
epidemiological and clinical knowledge about UTI in order to help the general practitioner or 
specialist to make early diagnosis to prevent serious clinical complications secondary to UTI in 
elderly women. 
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1. INTRODUCTION 
 
The elderly population is increasing worldwide. 
We are witnessing the population aging both in 
developed and in developing countries. 
According to the World Health Organization 
(WHO), the population aged ≥ 60 years has 
doubled since 1980 and it is estimated to reach 
two billion by 2050 [1]. The proportion of older 
people is growing, and infectious diseases may 
be considered as one of the major health 
problem in this group as well as being 
responsible for one third of deaths [2,3]. The 
treatment of infectious diseases, such as urinary 
tract infection (UTI), is growing in medical 
significance and in the healthcare costs to the 
geriatric population. UTI is the second most 
common infection of any organ system and the 
most common urological disease in the United 
States, where it has been accounted for nearly 
seven million office visits and one million 
emergency department visits, resulting in 
100,000 hospitalizations per year. Most of these 
hospitalizations were by the elderly, with a total 
annual cost of more than $3.5 billion [4,5].  
 
Among community-dwelling elderly populations, 
genitourinary infections are the second most 
common form of infection, accounting for nearly 
25% of all identified infections [2]. Asymptomatic 
bacteriuria is believed to affect up to 50% of 
geriatric women and 30% of geriatric men. 
Approximately 11% to 25% of elderly 
noncatheterized patients develop asymptomatic 
bacteriuria that generally spontaneously resolves 
[6,7].  UTI is considered to be the most common 
bacterial infection in community-dwelling elderly 
women and it has been associated with the 
increased morbidity and mortality; there is 
mounting evidence that UTI is directly associated 
with Gram-negative bacteria septic events in 
elderly institutionalized women [8]. 
 
Several comorbidities may contribute to the 
increasing incidence of UTI in elderly women, 
such as neurological diseases: - dementia, 
cerebrovascular accidents, difficulty in walking 
and the decline of cognitive function that hinder 
personal hygiene - and other functional and 
organic changes of the genitourinary tract, such 
as urinary and fecal incontinence, as well as age 
related immunodeficiency, hormonal changes, 
malnutrition, and diabetes [8]. The emergence of 
UTI in older people frequently is presented with a 
range of atypical symptoms, which delays 

diagnosis. When it is effectively diagnosed, its 
treatment is more difficult and may lead to raised 
hospitalization and mortality. Therefore, the 
clinical suspicion of UTI in older people, by the 
general practitioner or specialist is crucial, so that 
diagnosis can be made. 
 

Although uncomplicated UTI in women is 
considered as a relatively benign and self-limiting 
condition, it has an effect on the quality of life 
and causes unnecessary suffering, at least in the 
form of weakness and a feeling of being ill. Any 
illness, even if short lived and not life-
threatening, can have an important impact on the 
patient’s daily activities, social functioning and 
wellbeing, as well as adverse effects of 
antibiotics can also affect women’s quality of life 
[9]. 
 

2. CLINICAL AND LABORATORIAL 
DIAGNOSIS 

 

UTI consists of a continuum of conditions in 
which microorganisms multiply in the urine and 
invade the tissues of the track and adjacent 
structures. Urine is a sterile ultrafiltrate of blood. 
In the absence of infection of the urinary tract, it 
emerges from the kidney and bladder free of 
microorganisms. During passage through the 
urethra and surrounding tissues in the female, 
small numbers of bacteria may enter the urinary 
stream as contaminants. 
 

2.1 Collection of Urine Specimens 
 

The objective is to collect a specimen, which 
reflects, as well as possible the character of urine 
present in the urinary bladder, and the clean-
voided method should be used whenever 
possible in elderly women; it is necessary to 
collect a midstream urine after cleaning the 
perineum and vulva. When the patients 
presented decline of cognitive function or 
functional neurologic diseases that may hamper 
a proper urine collection, the urine must be 
collected by urethral catheter or, if necessary, by 
suprapubic puncture [10]. 
 

Even the best laboratory techniques, however, 
are of little value if the urine specimen is not 
collected properly and delivered to the laboratory 
without delay. Specimen that cannot be 
examined and cultured within one hour after 
voiding must be refrigerated. Multiplication of 
contaminating organisms in urine left standing at 
room temperature will invalidate the results of 
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both microscopic examination and urine culture. 
The urine examination requires that the urine 
sample should be collected and processed with 
as little contamination as possible. 
 

2.2 Urinalysis, Microscopy, Gram Stain 
and Urine Culture 

 

In the urinalysis assessed by urinary dipstick test 
in fresh urine, the presence of positive leukocyte 
esterase and/or nitrite may contribute to the 
diagnosis of UTI, as well as the presence of a 
pyuria (≥10 leukocyte/hpf) and hematuria ((≥10 
erythrocytes/hpf) from a centrifuged midstream 
urine sample by microscopy (x 400 
magnification), when associated with urinary tract 
symptoms [11,12]. 
 

In the past, the gram stain of urine samples was 
used as a routine diagnostic test to UTI, since 
there was a substantial delay of 48-72 hours in 
obtaining urine culture results. However, 
nowadays it has been abandoned from routine 
diagnostic for UTI by most microbiology 
laboratories and it is only used as a guide to 
empiric antibiotic therapy [13]. 
 

Urine culture is the laboratory test to confirm 
clinical suspicion of UTI. However, it is necessary 
to have the presence of Significant Bacteriuria 
(SB) in order to consider urine culture positive. 
SB is considered present when ≥100.000 colony-
forming units (CFU)/mL are isolated in urine 
culture. 
 

The most common bacterial agent in all the 
situations that lead to UTI in the elderly is 
Escherichia coli, responsible for 60-90% of 
infections. Other bacteria represented more 
frequently in the elderly than in the young: 
Proteus, Klebsiella, Enterobacter cloaca, 
Citrobacter fecundi, Providenciae stuantii and 
Pseudomonas aeruginosa [14]. Among the 
Gram-positive organisms, Staphylococcus, 
Enterococcus and Streptococcus group B are the 
most frequently isolated. Staphylococcus 
saprophyticus, the second most common 
pathogen in young women is rarely seen in older 
women, whereas Enterococcus, rare in young 
people, is more frequently associated with 
infections in the elderly (1515). 
 

2.3 Clinical Diagnosis 
 

By definition, UTI requires the presence of 
symptoms along with the presence of significant 
bacteriuria in urine culture; in elderly women it is 
always considered as complicated UTI by the 

presence of several medical comorbidities. The 
types of UTI in general population are well 
defined and include urethritis (dysuria and 
hematuria), cystitis (urethritis with urgency, 
frequency, and suprapubic pain), pyelonephritis 
(flank pain, fevers, and nausea/emesis that may 
or may not be preceded by urethritis/cystitis). 
Recurrent UTI is defined when two or more UTI 
episodes are detected in a period of six months 
or more than three episodes in one year. 
  
It is imperative to distinguish UTI from 
asymptomatic bacteriuria (ASB) in older women. 
The ASB diagnosis is defined only when SB is 
detected in two consecutives urine cultures with 
seven days of interval without any kind of UTI 
signs and symptoms. ASB treatment is indicated 
in pregnancy or when an invasive urologic 
procedure will be made. Out of these medical 
indications its increases the rate of adverse drug 
effects from the use of antimicrobial medicines 
and the rate of recurrent infections with MDR 
bacteria; it does not change survival, chronic 
genitourinary symptoms, or the rate of 
symptomatic UTI. The UTI diagnosis in elderly 
women generally poses problems. There are 
several neurological obstacles that include 
communication barriers (cognitive deficit, 
dementia and stroke), high prevalence of chronic 
genitourinary symptoms at baseline 
(incontinence, urgency, frequency, nocturia); 
they frequently present with a range of atypical 
symptoms and lack of a gold-standard laboratory 
test to confirm clinical suspicion of UTI, due to 
the high prevalence of ASB [15]. 
 
UTI symptoms (Table 1) are the most important 
factors to the diagnosis; urinary dipstick test does 
not increase the likelihood of UTI diagnosis and 
may delay treatment in patients with UTI. It 
presented moderately sensitive (75%) but less 
specific (66%). These results showed that urinary 
dipstick test may modestly improve diagnostic 
precision and rule out infection [12]. Physicians 
must be aware of the atypical symptoms 
because, when a UTI symptom is not 
recognized, treatment is delayed and the impact 
that an apparently trivial illness such as UTI has 
on the elderly patient increases, accounting 
significantly for increased mortality and health 
care costs, and decreased quality of life. 
 
In our study with 598 community-dwelling elderly 
women we observed a high prevalence (21.06%) 
of Significant Bacteriuria: (UTI in 99 [16.55%] 
and AB in 27 [4.51%]) [16]. We studied the 
presence, sensitivity (se) and specificity (sp) of 
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the spontaneous urinary symptoms and, in the 
group with UTI, we observed: foul smelling urine 
in 60 (sen=60.60; spe=87,7), dysuria in 33 
(se=33.33; sp=92,9), frequent urination in 30 
(se=30.30; sp=90,1), and urgency to urinate in 
29 (se=29.29; sp= 89,4). Cystitis was present in 
97 patients, and pyelonephritis in two patients 
that had presented foul smelling urine two to 
three weeks before, which was not considered as 
UTI symptom by the general practitioner [16]. 
Thus, spontaneous symptoms, such as foul 
smelling urine, mostly in elderly women without 
vaginitis and who do not use absorbent pads, 
must be considered as a UTI symptom. 
 
Table 1. UTI principals signs and symptoms 

in elderly woman 
 

1. Dysuria 
2. Frequency 
3. Urgency 
4. Foul smelling urine 
5. Flank pain 
6. Suprapubic pain 
7. Fever 
8. Shaking chills 
9. Gross hematuria 
10. New urinary incontinence 
11. Delirium 
12. Worsening of mental status                    
13. Worsening of function status 

 

 
However, the sensitivity and specificity of any 
spontaneous urinary symptom in elderly people 
varies from the place where it is investigated as 
the emergency ward, long term care facility 
residents or the community. It is very important to 
know that in this group the presence of 
unspecific symptom may be frequent, isolated or 
associated with other urinary symptom, and its 
presence can help the physician to suspect 
about UTI emergence and the clinical suspicion 
is crucial in order to make an early diagnosis. 
 
UTI diagnosis always requires the presence of 
urinary symptoms associated with significant 
bacteriuria (SB) in urine culture. SB definition 
varies by the method used for collecting the urine 
sample and the sex. In a midstream urine 
specimen, the growth of ≥100,000 CFU/mL of a 
single bacterial species is diagnostic of SB [17]. 
 

3.  PREDISPOSING FACTORS FOR UTI 
EMERGENCE 

 
Several non-modifiable factors such as 
neurological diseases and history of previous 

UTIs, and modifiable factors, such as wearing 
absorbent products, sexual activity, urinary 
incontinence, have been associated with 
increased risk of UTIs in elderly women [18]. 
 

3.1 Urinary Incontinence 
 
Urinary incontinence is a prevalent debilitating 
and distressing condition in women, which is 
often under-reported, undertreated and may 
increase the risk of UTI emergence OR=1, 74 (1, 
44<OR<2, 10) [18]. The presence of a severe 
urinary incontinence may result in social 
isolation, psychological impairment, restriction of 
physical activities and it is associated with sexual 
dysfunction [18]. Many women wear absorbent 
products to contain urine leakage and protect 
their clothes, and it can be difficult to define 
urinary incontinence intensity because urine 
volumes, flow, and frequency rates may vary 
substantially. Light incontinence may encompass 
occasional monthly leaks (mean rate of urine 
loss of 2.33 ± 1.12 times per month) of very small 
amounts (e.g. 1 g to 2 g) and in the severe 
incontinence monthly mean rate of urine loss 
was > 4.60 times per month of larger amounts 
(e.g. 20 g to 50 g) [19]. 
 
Light urinary incontinence was observed in 
6.02% of elderly women and did not prove to be 
a UTI risk factor in these women [19]. However, it 
has been demonstrated that a severe 
incontinence remains a significant risk factor for 
UTI and that the frequency, and not the amount 
of urine lost, is an independent factor associated 
with UTI risk [19]. These women should be 
guided to urologic medical evaluation in order to 
define the cause and treatment to improve 
urinary incontinence. 
 
There are good evidences that conservative 
treatment and drug treatments are effective in 
older people urinary incontinence; older people, 
however, are often undertreated [20]. First line 
treatment for stress incontinence is pelvic floor 
muscle exercises. Bladder retraining, in 
combination with antimuscarinic drugs, is the first 
line treatment for urge urinary incontinence. If 
conservative treatment is unsuccessful, selected 
surgical interventions may be appropriate in older 
people [20]. 
 
3.2 Sexual Activity 
 

Sexual activity is an accepted predisposing factor 
for UTI in young women and continues to be 
remains a significant, albeit less important, 
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predisposing factor in elderly women, whose 
frequency of sexual activity is lower with age, but 
it may increase the risk of UTI emergence 
OR=1,43 (1,11<OR<1,84) [18]. The prevalence 
of sexual activity declined with age, from nearly 
73% among 57 to 64 years of age, 53% from 65 
to 74 years, and 26% from 75 to 85 years [21]. 
We demonstrated that patients who had little 
regular sexual activity (from one to three times 
per month) did not increase UTI risk [16]. It has 
been demonstrated that only women who did 
have sexual activity once or more per week were 
at increased risk [7]. 
 
However, sexual activity is increasing in older 
people, and approximately half of the women 
have reported at least one bothersome sexual 
problem directly related to the hormonal changes 
secondary to menopause that can facilitate the 
development of hypoestrogenic vaginitis. The 
presence of hypoestrogenic or infectious vaginitis 
may increase UTI risk [22] and it is very 
important that elderly women should be educated 
about the need for routine gynecologic 
examinations in order to prevent UTI like as 
young women. 
 

3.3 Diabetes Mellitus 
 
Diabetic older women are at increased risk for 
UTI and ASB. In our study the presence of 
diabetes increased the risk of  UTI emergence 
OR= 1,768 (1,080 <OR < 2,895) [16], and they 
have similar isolated microorganisms, clinical 
follow-up, and therapy response to non-diabetic 
women [16], several alterations due to the "milieu 
diabetic" that can promote immunological and 
metabolic changes associated to neurological 
and functional urinary tract abnormalities [23]. 
The metabolic alterations as the increased 
formation of advanced glycosylation end 
products and glucosuria may contribute to the 
development of UTI, since they induce 
immunological changes that can lead to 
disturbances in monocyte migration and cytokine 
production [24-26] It has been demonstrated that 
inadequate glycemic control and the presence of 
obesity increase the risk of the onset of infection 
[27,28]. Therefore, the appropriate metabolic 
control is essential to prevent infection in elderly 
diabetic women. 
 
3.4 Therapy 
 

Almost all epidemiological studies about UTI 
have shown that E. coli is the most frequent 
infective pathogen in both younger and older 

women [18]. Recently, there has been reported 
of an increase in E. coli antimicrobial resistance 
mainly to trimethoprim-sulfamethoxazole and to 
fluoroquinolones, the first line therapy for cystitis 
in several places, this may be due to the 
unnecessary antibiotic therapy for ASB mostly in 
older women [29]. 
 
Frequently it is necessary to begin antimicrobial 
therapy in community-acquired UTI before the 
microbiological test result be known, since it is 
necessary 48-72 hours to obtain urine culture 
results after collection. Furthermore, in women 
with acute uncomplicated cystitis, empiric 
antibiotic therapy without a pre-therapy urine 
culture is often used. However, in recurrent UTI it 
is necessary to collect urine for urine culture in 
order to guide the antimicrobial therapy [30]. 
 
The choice of the antimicrobial for elderly women 
is complicated by the many of physiological and 
environmental conditions. The rationale for this 
approach must be based on the highly 
predictable spectrum of etiologic agents causing 
UTI, the use of antibiotics in the preceding 
month, the antimicrobial resistance in the local 
community, the antibiotic adverse effects, the 
antibiotic monetary cost and, when possible, a 
pre-therapy urine culture [31,32]. When empirical 
therapy is used, it should be reassessed 48 to 72 
hours after initiation, once pre-therapy culture is 
available. Assessment of therapeutic response to 
antibiotic therapy is important, since UTI in older 
patients is usually complicated [32]. 
 
The uncomplicated cystitis in older women may 
be treated with a short course (3 to 6 days) of 
antibiotic therapy [33]. However, it is very difficult 
to determine what is uncomplicated UTI in elderly 
women, in whom the presence of several clinical 
comorbidities is common, thus it is very frequent 
to treat cystitis in elderly women for seven days 
and 14 days for pyelonephritis. An empirical 
therapy may begin after urine culture collection 
and, when necessary, it must be changed to an 
appropriate antibiotic based on the susceptibility 
testing of the urine culture. Control of the 
underlying diseases is quite important in the 
management of UTI in older women. In all cases, 
antibiotics must be carefully adapted to the 
patient’s clinical situation and titrated to kidney 
function. 
 
The principal measures for recurrent UTI 
prophylaxis are intravaginal estrogen 
replacement [34] and prophylactic antibiotic 
therapy [35]. The post menopause period reflects 
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a decrease in circulating estrogen and also a 
related decrease in lactobacilli colonization 
associated with lower vaginal pH. Consequently, 
the vaginal colonization by gastrointestinal 
uropathogenic bacteria is increased, which may 
partially account for the generally higher 
incidence of bacteriuria in elderly women. 
 
Intravaginal estrogen replacement may be the 
treatment of choice for the prevention of 
recurrent UTI in postmenopausal women [34]. 
The use of Cranberry or vaginal and oral vaccine 
produced from inactivated bacteria or structural 
components of these microorganisms remains 
controversial. As the evidence that the benefit for 
preventing UTI is small, cranberry juice cannot 
currently be recommended for the prevention of 
UTI [36]. 
 
The changing of life habits, with beneficial 
general measures, as high fluid intake (more 
than one liter of water/day) and frequent voiding 
(voiding at a three to four hour intervals) to 
maintain bacterial clearance throughout the day, 
associated with the habit of voiding after coitus 
and at bedtime, are measures that should always 
be implemented in order to reduce the number of 
UTI episodes. 
 
The treatment for ASB in all the patients is not 
justified and it is one of the principal causes for 
uropathogenic bacteria acquired antimicrobial 
resistance. Screening for ASB in elderly patients 
is limited to those undergoing urological or 
surgical procedures with material implant. In 
other situations, examination of the urine is only 
recommended if signs or symptoms in the urinary 
tract are present, and when UTI is suspected. 
Treatment of ASB is only recommended in 
pregnancy and before invasive urological 
procedures [37].  
 

5. CONCLUSION 
 
In geriatric population UTI has a high incidence, 
mostly in women, in whom classical urinary 
symptoms were infrequent. Thus, it is very 
important the clinical suspicion based in general 
symptoms such as abdominal pain, new urinary 
incontinence, foul smelling urine and delirium. 
The early diagnosis may prevent the severe 
clinical complications secondary to UTI and 
necessity of hospitalization. 
 
In developing effective preventive approaches in 
elderly women it is necessary to implement 
measures in order to treat and control the 

modifiable factors such as urinary incontinence, 
vaginitis diagnosed by routine gynecological 
examinations, avoid absorbent pads use and, 
increase fluid intake and voiding frequency. 
 
The treatment of UTI in elderly is similar as in 
other people, and the diagnosis is made mostly 
by the presence of symptoms associated with 
significant bacteriuria in urine culture. Urine 
culture is not a routine laboratory examination to 
be performed in all people. It must be reserved 
only to those with UTI clinical suspicion in order 
to avoid the unnecessary use of antibiotics to 
treat asymptomatic bacteriuria with its 
undesirable consequences. 
 

CONSENT  
 

It is not applicable. 
 

ETHICAL APPROVAL  
 
It is not applicable. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. World Health Organization Fact Sheets. 
Available:http://www.who.int/features/factfil
es/ageing/en/ 

2. Werner H, Kuntsche J. Infection in the 
elderly-what is different? Z Gerontol 
Geriatr. 2000;33:350–6. 

3. Curns AT, Holman RC, Sejvar JJ, et al. 
Infectious disease hospitalizations among 
older adults in United States from 1990 
through 2002. Arch Intern Med. 
2005;165:2514–20. 

4. Foxman B. Epidemiology of urinary tract 
infections: Incidence, morbidity, and 
economic costs. Dis Mon. 2003;49:53-70. 

5. Litwin MS, Saigal CS, Yano EM, Avila C, 
Geschwind SA, Hanley JM, et al. Urologic 
diseases in America Project: Analytical 
methods and principal findings. J Urol. 
2005;173:933. 

6. Midthun S, Paur R, Bruce AW, Midthun P. 
Urinary tract infections in the elderly: A 
survey of physicians and nurses. Geriatr 
Nurs. 2005;26:245-51. 

7. Monane M, Gurwitz JH, Lipsitz LA, et al. 
Epidemiologic and diagnostic aspects of 
bacteriuria: A longitudinal study in older 



 
 
 
 

Marques et al.; BJMMR, 6(12): 1128-1135, 2015; Article no.BJMMR.2015.291 
 
 

 
1134 

 

women. J Am Geriatr Soc. 1995;43:618–
622. 

8. Merrien D. Characteristics of infectious 
diseases in the elderly. Pres Med. 
2002;31:1517–20. 

9. Ernst EJ, Ernst ME, Hoehns JD, Bergus 
GR. Women’s quality of life is decreased 
by acute cystitis and antibiotic adverse 
effects associated with treatment. Health 
Qual Life Outcomes. 2005;3:45. 

10. Karacan C, Erkek N, Senel S, Akin 
Gunduz S, Catli G, Tavil B. Evaluation of 
urine collection methods for the diagnosis 
of urinary tract infection in children. Med 
Princ Pract. 2010;19(3):188-91. 

11. Taneja N, Chatterjee SS, Singh M, 
Sivapriya S, Sharma M, Sharma SK. 
Validity of quantitative unspun urine 
microscopy, dipstick test leucocyte 
esterase and nitrite tests in rapidly 
diagnosing urinary tract infections. J Assoc 
Physicians India. 2010;58:485-7. 

12. Little P, Turner S, Rumsby K, Jones R, 
Warner G, Moore M, et al. Validating the 
prediction of lower urinary tract infection in 
primary care: Sensitivity and specificity of 
urinary dipsticks and clinical scores in 
women. Br J Gen Pract. 2010;60(576):495-
500. 

13. Burillo A, Sanchez BR, Ramiro A, 
Cercenado E, Creixems MR, Emilio Bouza 
E. Gram-Stain Plus MALDI-TOF MS 
(Matrix-Assisted Laser Desorption 
Ionization-Time of Flight Mass 
Spectrometry) for a rapid diagnosis of 
urinary tract infection. PloS One. 
2014;9:e86915. 

14. Friis MA, Luneborg NM. Diagnosis, 
treatment and registration of urinary tract 
infection in geriatric patients Ann Univ 
Mariae Curie Sklodowska [Med]. 
2002;57(1):540-548. 

15. Rowe TA, Juthani-Mehta M. Diagnosis and 
management of urinary tract infection in 
Older Adults. Infect dis clin north Am. 
2014;28(1):75-89. 

16. Marques LPJ, Flores JT, Barros Junior 
OO, Rodrigues GB, Mourão CM, Moreira 
RMP.  Epidemiological and clinical aspects 
of urinary tract infection in community-
dwelling elderly women. Braz j infect dis. 
2012;16(5):436–441. 

17. European Association of Urology. 
Guidelines on urological infections; 2011. 
Available:w.uroweb.org/gls/pdf/15 

18. Hu KK, Bokyo EJ, Della Scholes EN, Hu 
KK, Boyko EJ,  Scholes D, Normand E, 

Chen CL, Grafton J, et al. Risck factors for 
urinary tract infections in postmenopausal 
women. Arch Intern Med. 2004;164:989–
93. 

19. Moore EE, Jackson SL, Boyko EJ, et al. 
Urinary incontinence and urinary tract 
infection: Temporal relationships in 
postmenopausal women. Obstet Gynecol. 
2008;111:317–23. 

20. Thirugnanasothy S. Managing urinary 
incontinence in older people. BMJ. 
2010;341:c3835. 

21. Lindau ST, Schumm LP, Laumann EO, et 
al. A study of sexuality and health among 
older adults in the United States. N Engl J 
Med. 2007;357:762–74. 

22. Harmanli OH, Cheng GY, Nyirjesy P, et al. 
Urinary tract infections in women with 
bacterial vaginosis. Obstet Gynecol. 
2000;95:710–2. 

23. Boyko EJ, Fihn SD, Scholes D, Chen CL, 
Normand EH, Yarbro P. Diabetes and the 
risk of acute urinary tract infection among 
postmenopausal women. Diabetes Care. 
2002;25:1778–83. 

24. Geerlings SE. Urinary tract infections in 
patients with diabetes mellitus: 
Epidemiology, pathogenesis and 
treatment. Int J Antimicrob Agents. 
2008;31(Suppl 1):S54–7. 

25. Turan H, Serefhanoglu K, Torun AN, et al. 
Frequency, risk factors, and responsible 
pathogenic microorganisms of 
asymptomatic bacteriuria in patients with 
type 2 diabetes mellitus. Jpn J Infect Dis. 
2008;61:236–8. 

26. Taganna J, de Boer AR, Wuhrer M, 
Bouckaert J. Glycosylation changes as 
important factors for the susceptibility to 
urinary tract infection. Biochem Soc Trans. 
2011;39:349–54. 

27. Casqueiro J, Casqueiro J, Alves C. 
Infections in patients with diabetes 
mellitus: A review of pathogenesis. Indian j 
of endoc metabol. 2012;16(Suppl 1):S27–
36. 

28. Semins MJ, Shore AD, Makary MA, 
Weiner J, Matlaga BR. The impact of 
obesity on urinary tract infection risk. 
Urology. 2012;79:266–269. 

29. Aypak C, Altunsoy A, Düzgün N. Empiric 
antibiotic therapy in acute uncomplicated 
urinary tract infections and fluoroquinolone 
resistance: A prospective observational 
study. Ann Clin Microbiol Antimicrob. 
2009;8:27–32. 



 
 
 
 

Marques et al.; BJMMR, 6(12): 1128-1135, 2015; Article no.BJMMR.2015.291 
 
 

 
1135 

 

30. Wagenlehner FM, Hoyme U, Kaase M, et 
al. Uncomplicated urinary tract infections. 
Dtsch Arztebl Int. 2011;108:415–23. 

31. Pallett A, Hand K. Complicated urinary 
tract infections: Practical solutions for the 
treatment of multiresistant Gram-negative 
bacteria. J Antimicrob Chemother. 
2010;65(Suppl 3):325–33. 

32. Hsueh PR, Hoban DJ, Carmeli Y, et al. 
Consensus review of the epidemiology and 
appropriate antimicrobial therapy of 
complicated urinary tract infections in Asia-
Pacific region. J Infect. 2011;63:114-23. 

33. Lutters M, Vogt-ferrier NB. Antibiotic 
duration for treating uncomplicated, 
symptomatic lower urinary tract infections 
elderly women. Cochrane Database Syst 
Rev. 2008;CD001535. 

34. Raz R. Hormone replacement therapy or 
prophylaxis in postmenopausal women 

with recurrent urinary tract infection. J 
Infect Dis. 2001;183(Suppl 1):S74–6. 

35. Nicolle LE. Issues in the diagnosis and 
management of urinary tract infections in 
the Older Adult. Curr Transl Geriatr and 
Exp Gerontol Rep. 2013;2:136-42. 

36. Jepson RG, Williams G, Craig JC. 
Cranberries for preventing urinary tract 
infections. Cochrane Database of 
Systematic Reviews. 2012;10.  
Art. No: CD001321.  
DOI: 10.1002/14651858.CD001321.pub5. 

37. Lin K, Fajardo K. Screening for 
asymptomatic bacteriuria in adults: 
Evidence for the U.S. preventive services 
task force reaffirmation recommendation 
statement. Ann Intern Med. 2008;149:20-4. 

 

 
© 2015 Marques et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 

  
Peer-review history: 

The peer review history for this paper can be accessed here: 
http://www.sciencedomain.org/review-history.php?iid=911&id=12&aid=7924 

 


