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Abstract  Urinary tract infection (UTI) is one of the most common bacterial infections, affecting up to 150 million 
people worldwide, and certain host conditions predispose urinary tract infection to be considered complicated and 
therefore warrant broad-spectrum empirical treatment, in the elderly, complicated urinary tract infection should 
always be considered within the range of diagnoses, as the symptoms and signs for which they consult the 
emergency department are often very nonspecific, although this leads to overdiagnosis and overtreatment of this 
condition. Should not be limited to suspicion, especially if the patient has clinical conditions that assert the risk of a 
complicated UTI, as happened in the case of our index patient: An 83 year old adult with a history of Alzheimer's 
disease and urinary incontinence, admitted because he showed fever of 2 days of evolution and foul-smelling urine.  
A urine sample was taken for urinalysis which was suggestive of urinary tract infection and a urine culture showed 
infection by Citrobacter koserii. Knowing the susceptibility profile, it was decided to rotate to ciprofloxacin and 
continued new antibiotic treatment until completing 10 days counting as effective the days in which he received 
Piperacillin/tazobactam, presenting good evolution until medical discharge. 
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1. Introduction 

Urinary tract infection (UTI) is one of the most 
common bacterial infections, affecting about 150 million 
people worldwide [1]. This is defined as the inflammatory 
response of the urothelium to pathogenic microorganisms 
within the urinary tract; anatomically it can be divided 
into urinary infections of the lower urinary tract, where we 
find those that affect the urethra and bladder (urethritis) 
and (cystitis) respectively, and urinary infections  
of the upper urinary tract that involve the kidneys and 
collecting system and are called pyelonephritis [2]. 
Another classification of UTI depends on the presence or 
absence of complications, which occur in some special 
conditions;  Uncomplicated UTI affects the lower urinary 
tract and occurs in young, healthy, non-pregnant women 
with normal genitourinary anatomy, while complicated 
UTI is associated with upper urinary tract involvement  
in men, pregnant women, anatomical malformations, 

urolithiasis, bladder catheterization, catheters, cancer, 
chemotherapy, immunosuppression, hospital stay, and 
antibiotic treatment failure [3]. The importance of 
classifying UTI according to the absence or presence of 
complications revolves around the risk of finding drug-
resistant microorganisms as causal agents and that this 
leads to therapeutic failure, which is more likely to happen 
in a complicated UTI, so knowing this, an optimal initial 
evaluation would be estimated in order to indicate the 
pertinent antimicrobial with an adequate duration [4]. 

The etiology of UTI varies according to host conditions 
such as those listed above, however it is generally  
known that the most common organism of UTI is E. coli, 
which is responsible for more than 80% of acute 
uncomplicated community-acquired infections, followed 
by Staphylococcus saprophyticus, which accounts for 10% 
to 15% of UTIs [5]. Other pathogens, such as Proteus, 
Klebsiella and Escherichia faecalis, are responsible for the 
rest of community-acquired UTI, while E. coli, Klebsiella, 
Enterobacter, Citrobacter, Serratia, Pseudomonas,  
E. faecalis, Staphylococcus and Candida. has been 
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described as causal agents of nosocomial UTI in diabetic 
patients, patients with bladder catheterization, patients 
with cancer, among other factors that confer certain 
susceptibility [2]. For its part, the species Citrobacter 
Koserii reported as saprophytic flora in humans has been 
related to complicated UTI in patients with a certain 
degree of immunological susceptibility [6,7]. However, 
infection by this species has been described more 
frequently in immusuppressed patients, neonates and 
infants in whom it causes involvement of the central 
nervous system causing meningitis and brain abscesses [8]. 

An age group with susceptibility to urinary tract 
infections in general and also by Citrobacter koserii are 
the elderly, especially the frail elderly with some 
condition of disability such as incontinence, immobility, 
cognitive impairment, which predisposes them to present a 
high risk of developing complicated UTI generating 
general compromise, requiring hospitalization, systemic 
antibiotic treatment, urosepsis or even death [9]. 

Dealing with elderly patients in the context of UTI is a 
real challenge due to the absence of typical UTI symptoms 
and rather the presence of non-specific symptoms such as 
general malaise, eating disorders, asthenia or adynamia. 
This leads to overdiagnosis and overtreatment in this 
population [9]. Despite this, the risk of complicated UTI 
in this population is always latent and should not be 
overlooked, especially if the affected elderly person has 
clinical conditions that assert this risk, as in the case of our 
index patient: 

2. Clinical Case 

The patient was an 83-year-old man with a history of 
Alzheimer's disease and urinary incontinence who 
consulted the emergency department of a second level 
hospital located in northern Colombia, due to a clinical 
picture of 3 days of evolution consisting of fever up to 
38.9º, asthenia, adynamia, general malaise and diuresis 
with cloudy urine and bad odor. On physical examination 
on admission, the patient was uncooperative, in fair 
general condition, with hemodynamic stability, fever of 
38.8º, with no positive findings on physical examination. 
Due to the age group and clinical conditions, urinary tract 
infection was suspected, and laboratory tests were 
indicated (blood count, BUN, creatinine, glycemia, 
ionogram, urinalysis). The urine sample was collected  
by bladder catheterization after asepsis and antisepsis  
with iodine solution due to the patient's neurological 
deterioration and urinary incontinence.  

Uroanalysis reported: uncountable leukocytes, bacteria 
+++, red blood cells 35-40/c. Fresh red blood cells 100%; 
hemogram with leukocytes 3800/uL, neutrophils 1751/uL 
HB: 12 g/dL PLAQ: 230000, creatinine: 1.0, potassium: 
calcium: phosphorus, magnesium: sodium, glycemia. 
Within normal limits, it was considered a suspicion of 
complicated urinary tract infection, since this was a male 
patient, frail elderly, with neurological impairment and 
urinary incontinence. Urine culture was reported at 72 
hours with growth of Citrobacter koserii > 100,000 
CFU/ml (Figure 1). 

With the urine culture report, it was decided to rotate 
the antibiotic therapy to Ciprofloxacin, which was 

indicated for 7 days with favorable evolution of the 
clinical picture, achieving complete improvement of the 
patient, after which discharge was indicated. 

 
Figure 1. Urine culture and sensitivity profile of Citrobacter Koserii 

3. Discussion 

Urinary tract infection (UTI) affects a significant 
number of people in the world, especially the elderly 
population, in which it is considered to be the second 
cause of bacterial infection after respiratory infections 
[10]. The prevalence of UTI has been described as higher 
in elderly women [9], however, in recent years the rates of 
UTI in men have been increasing. This seems to be related 
to age, the higher the age, the higher the rate of attention 
in emergency rooms of male patients, so much so that the 
rates of UTI in male patients between 85 and 94 years 
double the rate of patients younger than this age [11], our 
index patient is an 85 year old male who is at this age 
susceptible to a higher frequency of UTI. In the male 
population, as in the case presented, the presentation of a 
UTI is considered complicated by itself; factors such as 
advanced age, cognitive impairment, urinary incontinence 
and immunosuppression, which our patient had, further 
increase the risk of UTI [9,12]. 

Diseases that lead to cognitive impairment have been 
related in several studies with the predisposition of the 
elderly to suffer UTI [13,14], in Alzheimer's disease, a 
condition that our patient suffered from, the ability to 
communicate urinary symptoms is limited, delaying the 
consultation and therefore the diagnosis, [9] fortunately 
our patient had a good family support network that 
allowed a consultation in the first days of the onset of his 
illness and at the time of initial care provided key data in 
the anamnesis that allowed suspicion of UTI.  

Urinary incontinence, another risk factor in our patient, 
seems to be an important risk factor for UTI in the frail 
elderly population [9]. Cajawl and collaborators conducted a 
prospective follow-up study and determined that at least 
86 year olds who reported urinary incontinence were the 
strongest predictor of UTI, with this situation it is believed 
that the accumulation of urine in the lower urinary tract is 
a breeding ground that allows bacteria to infect ascending 
pathways [13]. The loss of sphincter control at the time of 
examination, in addition to being a predisposition, 
complicates the collection of urine for sampling in the 
clinical setting, therefore it was necessary to catheterize 
our patient to obtain the sample, this explains the red 
blood cells in partial urine that were probably caused by 
the urethral trauma due to catheterization. 
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On the other hand, our patient's hemogram showed a 
decreased leukocyte count, which is related to his 
advanced age, since it has been determined that the 
immune response decreases with age, with a low humoral 
and cellular immune reactivity [15]. This situation leads to 
immune senescence and acquired immunodeficiency in 
the elderly, which are factors that increase the risk of 
suffering UTI [1]. 

In the index patient of the case, complicated urinary 
tract infection was considered to be a male patient, in a 
state of immunosuppression with urinary incontinence, this 
situation of suspected complicated UTI required empirical 
treatment with multidrug-resistant germs. [16] For this 
reason, treatment was started with Piperacillin/tazobactam, 
which is widely recommended for empirical antibiotic 
therapy in this condition [17]. 

The urine culture reported isolation of Citrobacter 
Kosseri, a microorganism belonging to the genus 
Citrobacter belonging to the family of Enterobacteriaceae, 
are facultative anaerobic bacilli, motile, non-spore-
forming, oxidase negative, which use citrate as the only 
source of carbon. Citrobacter spp. are commonly found in 
water, soil and food and as occasional colonizing strains 
of the gastrointestinal tract of animals and humans, the 
latter are considered to have low virulence but can be 
causative agents of different types of infections such as 
urinary tract, respiratory, intra-abdominal, skin and soft 
tissue, ocular, bone, bloodstream and CNS infections [18]. 
Resistance of Citrobacter spp. has been increasing over 
time, registering greater resistance in species with 
Citrobacter freundii vs. Citrobacter Koserii, likewise 
mortality by these species is below 10% but can increase 
up to 56% in case of bacteremia. Mortality is more related 
to antimicrobial resistance than to Citrobacter spp.  
These species encode inducible chromosomal genes of  
b-lactamase ampC, which can be constitutively expressed 
at high levels due to mutational changes, conferring 
resistance to multiple antibiotics, and other plasmid-
mediated resistance mechanisms can also coexist [19]. 

Facing this group of microorganisms is a challenge for 
the clinician given their antimicrobial resistance.  
In the case presented, empirical antibiotic therapy was 
started with Piperacillin/tazobactam, recommended for 
complicated UTI, patient evolved towards improvement, 
once the urine culture result was obtained with isolation of 
Citrobacter Koserii, knowing the susceptibility profiles, it 
was decided to rotate antibiotic therapy to a quinolone 
(ciprofloxacin). Quinolones inhibit the enzymatic activity 
of bacterial DNA gyrase and topoisomerase IV, essential 
for bacterial DNA replication, and have a broad 
antibacterial spectrum (gram-negative bacilli, especially 
enterobacteriaceae, Gram-negative cocci and staphylococcus) 
[20]. They have been used safely and effectively in 
different infections caused by Citrobacter Koserii  
and no therapeutic failure has been reported. However, 
plasmid-mediated resistance mechanisms of C. Koserii  
to quinolones have recently been described [18].  
However, in the case presented, after rotation to 
Ciprofloxacin, the patient continued to evolve towards 
improvement, it was decided to continue antibiotic 
treatment until completing 10 days, for discharge, 
counting as effective the days in which 
piperacillin/tazobactam was administered. 

4. Conclusion 

Urinary tract infection requires for its approach the 
classification of its anatomical location and the factors that 
determine it as complicated or uncomplicated. Taking into 
account the factors that define a complicated urinary  
tract infection provides the necessary criteria to establish 
the appropriate empirical antibiotic treatment, preventing 
the possibility of being faced with multiresistant 
microorganisms and also with a possible therapeutic failure. 
This case demonstrates that this type of UTI should be 
approached with broad-spectrum antibiotics since, despite 
the fact that the index patient came from the community, 
C. Koserii was isolated in his urine culture, a bacterium 
with a variety of resistance mechanisms, with all the 
potential to generate therapeutic failure and complications. 
Fortunately, the clinical team made an adequate approach 
leading to the patient's successful recovery. 
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