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Abstract 

Antibiotic prophylaxis for urinary tract infections (UTIs) after endourology procedures is a controversial subject. Our 

objectives are the evaluation of postoperative incidence of bacteriuria and infectious complications after endoscopic surgery, 

to create a profile for who needs prolonged antibiotic therapy, and to analyse the risk factors that lead to the appearance of 

postoperative UTIs. We carried out a non-randomized, prospective study. Patients who underwent transurethral resection of 

bladder tumour (TUR-BT) or transurethral resection of prostate (TUR-P) and had a negative preoperative urine culture were 

included. Out of 705 subjects TUR-P 13.4%, respectively TUR-BT 7.2% had positive cultures. The encountered bacteria 

were E. coli, Klebsiella, Enterococcus, and others with MAR index ranging from 0.18 to 0.75 (Pseudomonas). The study 

suggests that prolonging antibiotics at home is not useful in patients who have undergone TUR-P, but it might decrease the 

risk of TUR-BT patients. Keeping the urinary catheter for a prolonged time increases the risk of UTIs. 

 

Rezumat 

Profilaxia antibiotică pentru infecțiile urinare (ITU) după proceduri endoscopice rămâne un subiect controversat. Obiectivele 

noastre au fost evaluarea incidenței postoperatorii ale bacteriuriei și complicațiilor infecțioase dupa intervenții endoscopice, 

de a crea un profil pentru pacientul care necesită antibioterapie prelungită și pentru a analiza factorii de risc care conduc la 

apariția infecțiilor urinare. Am desfășurat un studiu nerandomizat, prospectiv. Pacienții care au beneficiat de rezecția 

transuretrală a vezicii urinare (TUR-V) și rezecția transuretrală a prostatei (TUR-P) cu uroculturi negative preoperatorii au 

fost introduși în studiu. Din 705 pacienți 13,4% TUR-P, respectiv 7,2% TUR-V au avut culturi pozitive. Bacteriile întâlnite 

au fost E. coli, Klebsiella, Enterococus și altele cu un index MAR între 0,18 și 0,75 (Pseudomonas). Studiul sugerează că 

prelungirea antibioterapiei la domiciliu nu este utilă pentru pacienții TUR-P, dar poate reduce riscul ITU pentru pacienții 

TUR-V. Menținerea cateterului un timp prelungit crește riscul de ITU. 
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Introduction 

The main goal of endourology is to minimise surgical 

aggression by using natural access ways. Urinary tract 

infections (UTIs) remain one of the possible complications 

that we must take into account [1]. There are multiple 

sources of UTIs in the endourology of the lower 

urinary tract: prostatic tissue [2], bacterial colonisation 

of a bladder tumour, and alteration of the bladder 

endothelium [3] or through the urinary catheter [4]. 

Antibiotic prophylaxis for the prevention of UTIs and 

sepsis after endoscopic urologic procedures is still a 

controversial subject. Data from specialty literature 

has suggested that surgical instrumentation is associated 

with a higher incidence of UTIs and possible 

septicaemia [2]. The incidence of UTIs after TUR-P 

(transurethral resection of the prostate) has varied 

from 6% to 60% in different studies, and when it comes 

to TUR-BT (transurethral resection of the bladder 

tumour), it has varied from 3% to 38.9% [5, 6, 7]. 

A longer duration of the intervention, disconnecting 

the closed urine drainage system, and a prolonged 

postoperative urinary catheterisation of over 3 days 

are risk factors associated with postoperative bacteriuria. 

Living in a society where efficiency and quality 

management of resources are of high relevance, every 
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therapeutical strategy and its consequences contribute 

to the overall economy of healthcare. The management 

of contemporary organizations can no longer be 

conceived without efficient and rational use of resources 

[8]. Hence, choosing the proper antibiotic therapy 

in every particular procedure brings an advantage to 

the overall health-care economy. 

The objectives of this study are the evaluation of the 

postoperative incidence of bacteriuria and infectious 

complications after TUR-BT and TUR-P, to create 

a profile for the patient who needs a prolonged 

antibiotic administration in this context, and to analyse 

the risk factors that lead to the appearance of post-

operative infectious complications. 

 

Materials and Methods 

Materials 

We carried out a non-randomised, prospective study 

in the Urology Department of the “Dr. C. I. Parhon” 

Hospital in Iași, Romania, and the Urology Department 

of the “Prof. Dr. Th. Burghele” Clinical Hospital in 

Bucharest, Romania, from January 2018 to August 

2019. We included in the study patients who under-

went TUR-BT or TUR-P and had a negative pre-

operative urine culture. 

The inclusion criteria were: patients with a negative 

urine culture, without recent antibiotic therapy or 

preoperative urinary catheter. The exclusion criteria 

were: patients with a urinary catheter, the absence of 

a preoperative urine culture, and patients who have 

undergone preoperative empiric antibiotic therapy 

at home for other reasons. 

Based on the antibiotic prophylaxis regimen that was 

chosen by the attending physician, we split up the 

patients into 3 groups. The first group (Group A) was 

made up of patients who only received one dose of 

antibiotics preoperatively, while Group B comprised 

of patients who received antibiotics preoperatively and 

postoperatively during the time they had a urinary 

catheter in place, and Group C was made up of patients 

who received antibiotic therapy during their hospital stay 

and at home after discharge. All patients were asked 

for a control urine culture after 14 - 21 days post-

operatively (at least 1 week from the last antibiotic dose). 

All significant data regarding the patients (age, sex, 

provenience: rural-R, urban-U, history of UTIs, associated 

pathologies) and intraoperative aspects (prostate volume, 

bladder postvoid residue for the patients who under-

went TUR-P, and data about the bladder tumour - 

single/multiple, infiltrative, necrotic) for the patients 

who underwent TUR-BT were collected. We also 

registered the period in which urinary catheter was 

left in place and intraoperative and postoperative 

complications. All patients gave their informed written 

consent and the research was compatible with the 

Declaration of Helsinki.  

Statistical analysis. The Chi-squared with Yates 

correction, ANOVA, and Fisher tests were used for 

the statistical analysis. Multiple antibiotic resistance 

(MAR) index was determined by using the formula 

described by Krumperman MAR = a/b, where “a” 

represents the number of antibiotics to which the test 

isolate depicted resistance and “b” represents the 

total number of antibiotics to which the test isolate 

has been evaluated for susceptibility [9]. 

 

Results and Discussion 

A total of 705 patients were included in the study: 

Group A comprised 115 patients (16.3%), Group B 

417 patients (59.14%), and Group C 173 patients 

(24.55%). The characteristics of all patients who 

were included in the study are shown in Table I. 

The characteristics of patients who underwent 

TUR-P and TUR-BT split into groups according to 

their control of urine cultures (positive or negative), 

are shown in Tables II and III, respectively. 

Table I 

Characteristics of patients included in the study 

 Group A Group B Group C p 

Control urine culture Neg Pos Neg Pos Neg Pos  

No. of patients 100 15 379 38 159 14 > 0.05 

Mean Age 63.48 61.55 68 72,35 66,72 63.59 > 0.05 

Gender F/M 7/93 12/3 63/316 4/34 27/132 0/14 > 0.05 

Provenience Rural/Urban 14/86 5/10 177/202 16/22 38/121 10/4 < 0.05 

Mean hospitalization period (days) 4.81 3.28 5.6 5.89 5.39 4.69 < 0.05 

History of UTI 24 (3.4%) 2 (0.28%) 47 (6.66%) 15 (2.12%) 18 (2.55%) 16 (2.26%) > 0.05 

Chronic Kidney Disease 32 (4.53%) 7 (0.99%) 67 (9.5%) 4 (0.56%) 18 (2.55%) 1 (0.14%) < 0.05 

Diabetes 10 (1.41%) 2(0.28%) 34 (4.82%) 4 (0.56%) 16 (2.26%) 2 (0.28%) > 0.05 

Associated Cancer  3 (0.42%) 2 (0.28%) 21 (2.97%) 4 (0.56%) 5 (0.7%) 2 (0.28%) > 0.05 

Chronic Hepatitis 5 (1.44%) 1 (0.28%) 5 (1.44%) 0 7 (2.02%) 0 < 0.05 

Preoperative Mean White Blood Cells 8524 7378 7272 7375 7307 7876 > 0.05 

Preoperative Mean Haemoglobin (g/dL) 13.85 11.37 13.9 12.97 13.51 13.42 > 0.05 

Leukocyturia 69 (9.78%) 8 (1.13%) 137(19.43%) 32(4.53%) 87(12.34%) 3(0.42%) < 0.05 

Multiple tumours 25 (3.54%) 3 (0.42%) 104 (14.75%) 15 (2.12%) 52 (7.37%) 1(0.14%) > 0.05 

Deep Resection 36(5.10%) 2(0.28%) 85(12.05%) 32 (4.53%) 40 (5.67%) 2(0.28%) > 0.05 

Mean days with urinary catheter  2.32 2.91 2.43 32.19 3.2 3.08 < 0.05 
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Table II 

Patients who underwent TUR-P 

Control urine culture Negative Positive p 

No. patients 142 22  

Mean age 70,44 66,9 > 0.05 

Provenience R/U 60/82 13/9 > 0.05 

Mean hospitalization time (days) 5.8 6,3 > 0.05 

History of UTI 20 (14.08%) 11 (50%) < 0.05 

Chronic Kidney Disease  8 (5.63%) 1 (4.54%) > 0.05 

Diabetes 27 (19.01%) 7 (31.8%) > 0.05 

Associated neoplasia 8 (5.63%) 1 (4.54%) > 0.05 

Chronic hepatitis 1 (0.7%) 0 > 0.05 

Preoperative Mean White Blood Cells 7476 7878 > 0.05 

Preoperative Haemoglobin(g/dL) 14.11 14,21 > 0.05 

Preoperative leukocyturia 77 (54.22%) 7(31.8%) > 0.05 

Days with a urinary catheter 2.41 3.27 < 0.05 

Post-Voiding Residue < 100 mL 88 (61.9%) 15 (68.18%) < 0.05 

Post-Voiding Residue >100 mL 54 (38.02%) 10 (45.45%) < 0.05 

Associated bladder stones 32 (22.53%) 3 (13.16%) > 0.05 

Prostate neoplasia 17 (11.97%) 3 (13.16%) > 0.05 

 

Table III 

Patients who underwent TUR-BT 

Control urine culture Negative Positive p 

No. of patients 502 (92.79%) 39 (7.20%)  

Mean age 66,78 69,47 > 0.05 

Provenience R/U 213/289 16/23 > 0.05 

Gender F/M 120/382 10/29 > 0.05 

Days of hospitalization 5.30 5.35 > 0.05 

History of UTI 87 (17.3%) 11 (28.2%) > 0.05 

Chronic Kidney Disease 99 (19.72%) 3 (7.69%) > 0.05 

Diabetes 34 (6.77%) 3 (7.69%) > 0.05 

Associated neoplasia 17 (3.38%) 7 (17.94%) 0.005 

Chronic hepatitis 19 (3.78%) 2 (5.12%) > 0.05 

Preoperative Mean White Blood Cells 7395 7443 > 0.05 

Preoperative Haemoglobin (g/dL) 13.85 13.46 > 0.05 

Preoperative leukocyturia 231(46.01%) 22 (56.41%) > 0.05 

Days with a urinary catheter 2.50 3.04 < 0.05 

Tumour necrosis 3 (0.59%) - -  

Multiple tumours 206 (41.03%) 15 (38.46%) < 0.05 

Deep resection 130 (25.89%) 24 (61.53%) > 0.05 

 

The general rate of positive urine cultures was 

13.4% (22 cases out of 164) for TUR-P and 7.2% 

(39 cases out of 541) for TUR-BT. It is common to 

encounter single episodes of acute urinary retention 

that require 1-2 intermittent catheterisation 

procedures or short-term indwelling catheter. 6 of 

our patients who had positive cultures encountered 

this complication which modifies the possible 

outcome of the urine cultures. These patients had 

pre-instrumenation negative uro-culture and we 

decided to label them as negative even though at 

follow-up they all had positive cultures.   

Postoperative complications represent a problem 

for every medical system; their presence leads to an 

increased cost for medical services and an increase in 

dissatisfaction among patients and physicians. UTIs 

are the most frequent hospital-acquired infections 

[10-26], and they usually appear postoperatively, 

leading to a longer hospital stay and higher costs for 

the medical services [14].  

Urology departments are the most predisposed to 

infections, as shown by Jiménez-Alcaide and his 

collaborators, with the most important risk factor 

being the indwelled urinary catheters [14]. 

Antibiotic prophylaxis guidelines are not 

unanimous and each urologist’s adhesion to them is 

not regulated, nor supervised. As was demonstrated 

by Khaw and his collaborators in a study conducted 

with a cohort of 29,530 subjects, the discordance 

between guidelines and reality was 60%, and in 

40% of the cases, the recommended antibiotic 

treatment duration was exceeded by 3 days [15].  

Also, there is no consensus regarding the use of 

antibiotics; Lawson et al. noticed in a review of 488 

patients who underwent TURP that a total of 30 

antibiotic regimens were utilised. The most 
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common single antibiotic regimens prescribed were 

ciprofloxacin (32%), cefazolin (25%), and 

gentamicin (3%) [5]. 

A rise in the risk of asymptomatic bacteriuria was 

seen in two patients who underwent endoscopic re-

intervention for haemostasis: one patient had a 

positive urine culture with a multidrug sensitive 

Klebsiella spp. 7 days after discharge, without any 

symptoms. The other only had irritative lower urinary 

tract symptoms and cloudy urine for which empirical 

antibiotic treatment was administered, with the 

subsequent amelioration of these symptoms. 

The problem of the clinical significance of post-

operative bacteriuria in lower urinary tract endoscopic 

surgery remains unclear, with only a few consistent 

studies [10, 11]. Since one of the inclusion criteria 

was a negative pre-operative urine culture, our 

study offers no information about patients with 

preoperative asymptomatic bacteriuria. According 

to El Basri et al., preoperative bacteriuria is not a 

risk factor for postoperative symptomatic UTIs 

[17]. 

According to Nitzan et al., UTIs are common 

among patients with type 2 diabetes mellitus and 

are more severe; they are caused by more high 

resistant pathogens and are associated with worse 

outcomes than in patients without diabetes. Despite 

this fact, there is no indication that diabetic patients 

should be treated with asymptomatic bacteriuria. 

Contrary to said data, the present study only 

surveyed 3 diabetic patients with a postoperative 

positive urine culture [18]. 

All guidelines recommend the administration of anti-

biotic prophylaxis in men who will undergo TUR-P 

to reduce the risk of UTIs or asymptomatic 

bacteriuria [5, 19]. Many studies are evaluating the 

effects of antibiotic prophylaxis on men undergoing 

TURP. Although these studies suggested that 

appropriate antibiotics given to patients with a 

urinary infection before TUR-P will prevent 

septicaemia in almost all instances, it is still not 

clear whether prophylactic antibiotics are used to 

prevent postoperative infectious complications in men 

with fewer than 100,000 bacteria per mL urine are 

effective and/or necessary. In a meta-analysis by 

Qiang et al., in this category of patients, 

postoperative bacteriuria ranged from 1.8% to 56% 

in subjects randomised to placebo or no treatment 

controls. The overall results showed that antibiotic 

prophylaxis decreased the frequency of postoperative 

bacteriuria in men receiving antibiotic prophylaxis 

vs. placebo or no treatment from 26.5% to 9.2% 

[19]. According to the authors, prophylactic antibiotics 

reduce postoperative bacteriuria, bacteraemia, high-

grade fever, and use of additional perioperative 

antibiotics in patients with sterile preoperative urine 

who undergo TURP. EAU guidelines regarding 

urinary tract infections recommend a single dose of 

antibiotics as prophylaxis, which reduces the rate of 

UTIs after TUR-P [20]. The Canadian and Japanese 

guidelines also recommend that antibiotic 

prophylaxis should be considered in patients who 

will undergo TUR-P [21].  

The most recent review was reported by Mrkobrada 

et al., which included 28 trials (4,694 patients) and 

compared the administration of antibiotics vs. placebo. 

The rate of infectious complications was higher in 

patients who underwent TUR-P without antibiotic 

prophylaxis; indeed, bacteriuria, bacteraemia and 

fever were recorded in 23.4%, 4%, and 26.9% of the 

sample, respectively. Administration of antibiotics 

significantly reduced the rate of bacteriuria (RR = 

0.34; 95%, CI = 0.30 to 0.40); bacteraemia (RR = 

0.84, 95% CI = 0.71 to 0.99) and fever (RR = 0.25; 

95%, CI = 0.11 to 0.56). There was no adverse 

effect associated with prophylactic administration 

of antibiotics in these studies [22]. 

A meta-analysis, realised by Berry et al., analysed 

the efficiency of antibiotic prophylaxis in men who 

underwent TUR-P. They identified 32 randomised 

clinical trials with 4,260 patients, which examined 

postoperative bacteriuria, concluding that using 

anti-biotic prophylaxis in patients with low risk who 

are to undergo TUR-P significantly reduced 

bacteriuria and the incidence of sepsis. The 

incidence of bacteriuria was reduced from 26% to 

9.1%, and the incidence of sepsis was reduced from 

4.4% to 0.7%. The most effective classes of antibiotics 

included: quinolones, cephalosporins, co-trimoxazole, 

and aminoglycosides. Data from this meta-analysis 

did not reveal any difference regarding the duration 

of the treatment. However, the analysis of the studies 

which used cephalosporins for antibiotic 

prophylaxis showed a significant difference 

between the short-term treatment and using a single 

dose of antibiotic (reducing relative risk to 72% vs. 

52%) [23]. 

In our study, the group of patients who underwent 

TUR-P was significantly smaller compared to the 

group which underwent TUR-BT. The incidence of 

symptomatic bacteriuria was 13.8%, being absent 

in Group A, and a significantly higher percentage in 

the group of patients undergoing antibiotic therapy at 

home (Group C - 28%). The present study showed 

that maintaining the urinary catheter for a prolonged 

period represented a risk factor for the appearance of 

UTIs – something which was also shown in 

Schneidewind’s study, which concluded that keeping 

the urinary catheter in place for longer than 3 days 

increased the risk of symptomatic postoperative 

bacteriuria [24]. 

Transurethral resection of the bladder tumour 

(TUR-BT) is one of the most frequent urologic 

procedures, which makes it important enough, from the 

epidemiologic and economic standpoint, to 

administer preoperative antibiotic prophylaxis. 
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However, there are a few studies regarding the 

efficiency of antibiotic prophylaxis on postoperative 

infectious complications after TUR-BT, with 

controversial results. Some studies recommended the 

usage of preoperative antibiotic prophylaxis for 

TUR-BT because of the high incidence of postoperative 

UTIs, which is between 10% and 40% [25]. Other 

studies reported that antibiotic prophylaxis for 

TUR-BT is not necessary [26, 27].   

The American Urology Association (AUA) and the 

Japanese guidelines recommend the administration of 

fluoroquinolones, trimethoprim-sulfamethoxazole, 

penicillins, first- and second-generation cephalosporins, 

and aminoglycosides before TUR-BT as antibiotic 

prophylaxis [28]. The European Association of Urology 

(EAU) states that antibiotic prophylaxis is only 

necessary if patients have large bladder tumours, 

with a long resection time, or necrotic tumours 

[29]. 

In a retrospective study on 512 patients who under-

went TUR-BT, in the group with no antibiotic 

prophylaxis, the rate of symptomatic UTIs was 

13.8% and that of bacteraemia was 3.1%, in 

comparison to the other group which received 

antibiotic prophylaxis, in which the rate of 

symptomatic UTIs was 22.1%, and that of 

bacteraemia was 0.57%, thus showing that the 

incidence of postoperative UTIs was higher in patients 

who were given preoperative antibiotic prophylaxis 

[30]. Matsumoto concluded that the incidence of 

symptomatic UTIs after TUR-BT was lower in patients 

without antibiotic prophylaxis [31]. We were not able 

to verify this in the present study because in our clinic 

there is a standardised protocol for the administration 

of a single dose of cephalosporin as antibiotic 

prophylaxis to all patients who are to undergo TUR-

BT and who have a negative urine culture. 

The most representative work regarding this is Di 

Cosmo’s study on 223 patients who did not receive 

antibiotic prophylaxis; it was concluded that, in the 

case of 199 of these patients, the prophylaxis would 

have been unnecessary [32]. However, the present 

study showed that, in the group of patients who 

received antibiotic therapy at home after TUR-BT, 

there were no patients with a positive urine culture, 

which might indicate the need for a longer period of 

antibiotic therapy. 

Regarding prolonged antibiotic therapy after TUR-

BT, there is no published evidence showing its 

usefulness. Until Navarette’s, there were only two 

clinical studies, both with small groups of patients. 

These studies (DeLavierre and MacDermott) reported 

no significant decrease in the incidence of 

postoperative bacteriuria in patients who received 

antibiotic prophylaxis before undergoing TUR-BT 

(24.1% in the placebo group vs. 9.4% in the group 

which received antibiotic prophylaxis; 17% in the 

placebo group vs. 4.5% in the group which received 

antibiotic prophylaxis). DeLavierre reported that in 

both groups there was no symptomatic UTIs. On 

the other hand, neither of the studies investigated 

the presence of the risk factors associated with 

postoperative UTIs, such as the dimensions of the 

bladder tumour, the presence of a urinary catheter 

before the surgery [26, 33]. 

In 2018, Navarette published a study in which he 

investigated 216 patients who underwent TUR-BT 

and followed 3 different antibiotic prophylaxis 

protocols, similar to the groups in the present study, 

with the difference being that in the third group 

antibiotic therapy was continued at home for 5 days 

after discharge. The study concluded that the patients 

who received single-dose antibiotic prophylaxis 

before TUR-BT had a higher risk of rehospitalization 

for fever in comparison to those who received 

prolonged antibiotic therapy – a fact that was also 

confirmed by the present study [34]. Moreover, 

according to the above study, tumour necrosis, the 

number of tumours and a longer hospital stay might 

predispose the patients to develop infectious 

complications – a finding that was not proved by 

the present study. On the other hand, as suggested 

by the present study, but not confirmed by Navarette’s 

study, keeping the urinary catheter in place for a 

prolonged period might be an indicator of the necessity 

of prolonged antibiotic therapy, and the deep resection 

of the tumour – a parameter which was not taken into 

account in Navarette’s study – may decrease the risk 

of infectious postoperative complications. 

Patients in which urine culture was positive with 

Klebsiella spp. and Pseudomonas were treated 

mainly with carbapenems, while those with E. coli 

and Proteus with fluoroquinolones and third-generation 

cephalosporins for 7 days. In patients in which 

Enterococcus was isolated, ampicillin/sulbactam 750 

mg twice daily for one week was the treatment of 

choice. The bacteria identified in our study maintains 

a pattern observed in other national studies 

confirming the frequency of the most encountered 

germs in our population. For example, a study 

realized in another important centre demonstrated that 

the most frequent is E. coli (45.35%), followed by 

Klebsiella spp, Enterococcus spp., Enterobacter spp. 

(8.18%) [35]. 

According to Saba et al. [36], the MAR index helps 

analyse health risk, as well as to check the extent of 

antibiotic resistance. In our patients, the values for 

all the strains were higher than 0.2 suggesting their 

origin from a high-risk source of contamination where 

antibiotics are often used.  

According to Olayinka et al. [37], Klebsiella and 

Pseudomonas are major pathogens in healthcare-

associated infections, especially in developing 

countries. The main problem does not arise only 

from the significant morbidity associated with 

infections but also because of their high rates of 
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resistance is making it more difficult to be treated 

with cheaper first-line antibiotics [38]. Although we 

had a relatively low number of positive urine cultures 

and despite intensive efforts, nosocomial acquisition 

of multi-drug resistant germs still is a problem of 

our daily practice. 

The present study has some limitations: lack of 

randomisation, because each patient received 

antibiotic therapy which was chosen by his/her 

attending physician, the small number of patients who 

underwent TUR-P, the lack of data regarding the 

usage of antibiotics by the patients before surgery (in 

the months preceding the surgery), the lack of a 

local database on antibiotic resistance for the 

bacteria in the geographic area, and the lack of a 

database on the incidence of nosocomial infections.  

Table IV 

Germs identified in positive urine cultures 

 Group A Group B Group C 

TUR-BT TUR-P TUR-BT TUR-P TUR-BT TUR-P 

E. coli 1 0 3 0 0 6 

Klebsiella spp 5 0 12 0 0 5 

Enterococus faecalis 1 1 6 0 1 2 

Pseudomonas aeruginosa 1 0 5 2 0 1 

Proteus 1 0 3 2 0 0 

Mixed Flora 2 0 0 0 0 1 

 

Table V 

Antibiotics used for prophylaxis on patients distributed in groups 

Given antibiotic/ Number of patients 

 

Group A Group B Group C 

TUR-BT TUR-P TUR-BT TUR-P TUR-BT TUR-P 

Ceftriaxone 39 2 106 29 47 31 

Cefuroxime 19 2 101 40 27 7 

Levofloxacin 6 - 6 4 4 1 

Ciprofloxacin 1 - 13 7 8 3 

Other antibiotics 6 - 8 - 4 - 

Ceftazidime 39 8 73 18 34 12 

 

Table VI 

Bacterial Resistance and MAR index 

Identified germ Patients (n) 

Total 61 

No. of antibiotics Mean MAR index 

(a/b) Resistant (a) Tested (b) 

Klebsiella 36.06% (22) 8 14 0.57 

E.coli 16.39% (10) 4 13 0.30 

Enterococcus 18.03% (11) 5 9 0.55 

Pseudomonas 14.75% (9) 12 16 0.75 

Proteus 9.83% (6) 6 12 0.50 

Mixed flora 4.94% (3) 3 16 0.18 

  

According to tables IV-VI our study confirms the 

known pathogens with Klebsiella, Escherichia coli 

and Enterococcus being the most frequent findings in 

follow-up positive cultures. However Pseudomonas 

aeruginosa and Proteus mirabilis showed greater 

incidence than other data from different studies 

high-lighting the prevalence of difficult to treat 

micro-organism in Romanian society. Table V shows 

the shift in treatment patterns regarding the use of 

quinolones which are less used due to recent years 

update in adverse effects and recommendations to be 

more precautious in administrating them as first line 

treatment. 

Cehphalosporins are the second in line preferred anti-

biotics in accordance to European Urology Association 

guidelines and recommendations. Table VI is presenting 

MAR index for the analysed pathogens and our study 

confirms the aggressiveness of existent bacteria at 

follow-up uroculture in patients who have received 

anti-biotical therapy. The cut off value for MAR index 

is under 0.2 and only mixed flora representing 4.94% 

showed a normal value of 0.18. E. coli showed the 

second best value close to cut-off value, while 

Klebsiella and Enterococcus had values over 0.5 

showing high resistance index. Pseudomonas aeruginosa 

demonstrated the highest resistance.  

 

Conclusions 

The results of our study showed that prolonging 

anti-biotic prophylaxis at home is not useful in the 

case of patients who underwent TUR-P with pre-

operative sterile urine, but it might decrease the risk 

of UTI in patients who underwent TUR-BT. In both 

TUR-P and TUR-BT, keeping the urinary catheter 

in place for a prolonged period might increase the 
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risk of infectious complications. At the moment of 

enrolling it is still unclear which is the profile of the 

patient who might benefit from prolonged antibiotic 

therapy after the discharge from the hospital, 

because apart from the presence of the urinary 

catheter, no other factor was proven to increase the 

risk of postoperative UTIs. 
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