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Abstract 

 

Background: Kidney transplantation is the gold standard treatment modality for patients with end-stage renal disease. 

Ureteric stenting is commonly used during kidney transplantation to reduce the incidence of ureteric complications 

post-transplantation. The presence of ureteric stents could be complicated by bacterial colonisation and urinary tract 

infections. 

Objective: To identify the urinary flora in patients with double-J stents following kidney transplantation and establish 

bacteria colonisation and their antimicrobial susceptibility. 

Methods: Over one-year, single urine samples of consecutive 100 post-renal transplant patients were subjected to 

bacteriologic analysis. Early morning midstream urine was obtained into a sterile bottle from all the participants for 

laboratory analysis. 

Results: The mean age of post kidney transplantation patients was 47.6 ±12.3 years. Hypertension and diabetes were 

the commonest co-morbidities associated with End-Stage-Renal-Disease (ESRD), accounting for 61% and 28%, 

respectively. E. coli was the commonest isolate (70.4%). Microbiological evidence of Urinary Tract Infection (UTI) 

revealed by pyuria (pus cells >4/HPF) was found in 40.9%. Tigecycline, nitrofurantoin and tetracycline showed the 

highest sensitivity pattern in 9%, 8% and 8%, respectively, with significant resistance against cephalosporins and 

fluoroquinolones.  

Conclusion: The fourth week of double-J ureteric stent insertion in kidney transplant recipients showed a high 

incidence of urinary bacterial colonisation.  

 

Keywords: Bacterial colonisation, End-Stage Renal Disease, Double-J, Ureteric stenting, Urinary Tract Infection.  

 

Introduction  

 

End-Stage Renal Disease (ESRD) affects many 

people globally, and there is a rise in its 

prevalence in Nigeria. [1, 2] Kidney transplantation 

remains the gold standard renal replacement 

therapy for the teeming population of patients 

with ESRD. [3] It provides the best outcome for 

these patients as it is cost-effective and increases 

the quality of life and life expectancy. [3, 4] In the 

developing world, transplant is performed with 

about 85-100% of the kidneys from living donors, 

while in the developed countries, approximately 
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75% of the transplants performed use kidneys 

from cadaveric donors. [5] There have been a lot 

of advances in the use of immunosuppressive 

treatment with improved graft survival rates. 

However, infectious complications are yet to 

improve, with the urinary tract being the most 

common infection site.  

 

A prevalence of up to 60% of urinary tract 

infections among renal transplant patients has 

been reported in the first year post-transplant. [6, 

7] Apart from using immunosuppressive 

medications, other risk factors include: urological 

abnormalities, vesicoureteral reflux (VUR), 

invasive diagnostic and therapeutic procedures 

involving the urinary tract and the presence of 

ureteric stents. [7] Urinary tract infections (UTI) 

can be a source of burden to post-transplant 

patients as they can negatively affect survival and 

overall patients' outcome. Ureteric stenting is 

performed commonly during renal 

transplantation to reduce the chances of urologic 

complications like ureteric leak and stenosis. The 

most frequently used ureteric stent in urological 

practice globally is the double-J stent. It is a 

simple, self-retaining polyurethrane material 

used following a wide range of ureteric and 

kidney surgeries. However, double-J stents are 

not without potential complications, including 

bacterial colonisation and UTI. [8, 9] For this 

reason, some urologists and kidney transplant 

surgeons do not advise routine ureteric stents for 

all patients but rather in selected cases. [8, 9] In 

practice, double-J ureteric stents are used for all 

kidney transplant recipients and removed four 

weeks after surgery. This practice aims to reduce 

the incidence of ureteric stenosis and urine 

leakage, which occur early following kidney 

transplantation and not leaving the stents in 

place for too long to avoid stent-related UTIs or 

encrustations. There is a lack of data on the urine 

flora in patients with double-J stents in sub-

Saharan Africa and the incidence of UTIs in post 

kidney transplant African patients. 

 

This study aims to identify the urinary flora in 

patients with double-J stents following kidney 

transplantation and establish bacterial 

colonisation and their antimicrobial 

susceptibility. 

 

 

Methods 

 

This study is a cross-sectional, descriptive 

analysis of a series of consecutive post renal 

transplant patients with indwelling ureteral 

stents, who came for stents removal at four weeks 

post-transplantation at the Zenith Medical and 

Kidney Centre, Abuja, North-central Nigeria. The 

hospital is a 100-bed super-specialised kidney 

centre that receives patients from all parts of 

Nigeria. There are two kidney surgeons resident 

in the facility. An average of 12 renal transplants 

are performed in the centre in a month.  

 

The patient is placed in the supine position for 

kidney transplantation surgery, and general or 

regional anaesthesia is administered. A Gibson's 

incision is made and deepened in a complete 

extra-peritoneal fashion to access the iliac group 

of vessels and the ipsilateral ureter. The external 

iliac artery and vein are dissected and mobilised 

to allow easy, tension-free anastomosis. A book-

water self-retaining retractor enables excellent 

exposure during anastomosis of the renal 

allograft artery and vein to the iliac vessels as 

well as the ureteroneocystostomy/uretero-

ureterostomy. Vascular anastomosis is carried 

out using prolene 5/0 or 6/0 sutures using the 

external or internal iliac artery or vein.  

Ureteroneocystostomy is done using PDS 4/0 

sutures with the modified Lich Gregoir technique 

or end-to-side uretero-ureterostomy over a 

double-J stent and wound drains inserted. The 

urine culture of all patients for kidney 

transplantation is sterile before transplantation. 

 

The hospital’s Health Research Ethics Committee 

approved the study. This study of 100 patients 
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from our institution was conducted between 

January and December 2020. All the patients gave 

informed consent before the collection of urine 

specimens. Patients with urine leaks, allograft 

dysfunction, or vascular complications and those 

with bladder outlet obstruction were excluded 

from this study.  

 

Data (such as age and medical history) of kidney 

transplant recipients were obtained from the 

electronic medical records. Early morning 

midstream urine samples were obtained into 

sterile bottles from all the participants within the 

hospital laboratory premises following adequate 

counselling on the collection technique. Only one 

urine sample was collected from each patient. 

The time frame between the collection and 

centrifugation of the urine sample was four 

hours. The urine sample was centrifuged and 

prepared on a slide for microscopy using a simple 

light microscope (OPTIKA B–380 series, Optika 

Microscopes, Italy.). The urine sample was also 

inoculated onto blood agar and eosin methylene 

blue agar. Plates were incubated for 48 hours at 

370C. The microorganisms that grew on the agar 

were evaluated quantitatively. Bacteria were 

identified by conventional methods. All 

microbial isolates were tested for their 

susceptibility to a panel of 19 antibiotics. The 

efficacy of the antibiotics was determined by the 

measurement of their zones of inhibition. All the 

specimens were handled according to the Clinical 

Microbiology Laboratory Standard Operating 

Procedures. 

 

Data analysis was performed using SPSS version 

17 for Windows (SPSS Inc., Chicago, IL, USA). 

Categorical variables are expressed as frequency 

and percentages, while the Chi-Square test was 

used to test for association between categorical 

variables. Associations were considered 

statistically significant when p <0.05. 

 

 

Results 

 

A total of 100 hundred post-transplant patients 

(comprising 69 (69.0%) males and 31 (31.0%) 

females) were studied. The mean age of the 

patients was 47.6±12.3 years. The mean interval 

between transplant and recruitment into the 

study was 4.2±1.2 weeks.  

 

The co-morbidities found among the post-kidney 

transplant patients are shown in Figure 1. In all, 

fifty-four (54%) of the culture grew isolates. The 

bacterial isolates in the urine samples included: 

Escherichia coli, Pseudomonas aeruginosa., 

Staphylococcus aureus, Klebsiella and Streptococci, 

as shown in Table I.  

 

 

 
Figure 1: Frequency of co-morbidities among post-kidney transplant patients 

HTN – Hypertension; DM – Diabetes mellitus; SCD – Sickle Cell Disease; RVD – Retroviral Disease  
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Table I: Organisms isolated in the urine samples of post-kidney transplant patients 

 

Bacteria Frequency Percentage 

Escherichia coli 38 70.4 
Pseudomonas spp. 8 14.8 
Staphylococcus aureus 4 7.4 
Klebsiella spp. 2 3.7 
Streptococcus 2 3.7 

  

There was no relationship between urine 

colonisation and age or gender (p = 0.204). Those 

with less than four pus cells /HPF accounted for 

59.1%, while 40.9% had pus cells greater than 

four /HPF. Out of the 100 urine samples, 46 

(46.0%) showed no bacterial growth. Out of the 

28 patients with diabetes mellitus, 13 (46.4%) had 

no bacterial growth. Also, out of the 72 patients 

without diabetes mellitus, 33 (45.8%) had no 

bacterial growth. However, there was no 

statistical significance between diabetes and 

bacteria culture (p = 0.709).  

 

Regarding the bacteria sensitivity pattern, 

tetracycline showed the highest sensitivity (7%) 

to E. coli. This was closely followed by tigecycline 

(6%), while nitrofurantoin (4%), levofloxacin (4%) 

and cephalexin (4%) are on the same level as 

shown in Table II. Interestingly, Table III shows 

that cefotaxime had the highest resistance (21.0%) 

to the isolates compared to other tested 

antibiotics.  

 

 

Discussion 

 

Double-J stents in kidney transplant recipients 

significantly reduce urologic complications of 

transplant surgery such as urine leaks and 

ureteric stenosis. [10, 11] However, it may be 

associated with a few complications such as 

suprapubic pain, vesicoureteric reflux, stent 

migration, encrustation, stent fracture, and 

urinary infections hence the rationale for using 

the procedure in selected patients. [10, 11] 

 

Table II: Pattern of sensitivity of the bacterial isolates 

 

Drugs Bacteria 

 E. coli S. aureus Klebsiella Pseudomonas Streptococcus 

Tigecycline 6 2 1 0 0 
Nitrofurantoin 4 2 0 1 1 
Tetracycline 7 1 0 0 0 
Ciprofloxacin 3 0 2 1 0 
Levofloxacin 4 2 0 0 0 
Cephalexin 4 0 0 0 0 
Gentamycin 3 0 0 0 0 
Erythromycin 0 1 0 1 0 
Amoxylclauf 0 2 0 0 0 
Nalidixic acid 1 1 0 0 0 
Ceftriaxone 0 2 0 0 0 
Amoxil 0 1 0 0 0 
Ofloxacin 0 1 0 0 0 
Cefuroxime 1 0 0 0 0 
Cefotaxime 0 1 0 0 0 

Figures represent the percentage susceptibilities of the isolates to the various antibiotics.  
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Table III: Pattern of resistance of the bacterial isolates 

 

Drugs Bacteria 

 E. coli S. aureus Klebsiella Pseudomonas Streptococcus 

Ceftriaxone 20 1 2 8 1 

Clindamycin  20 2 2 7 0 

Erythromycin 17 2 1 6 1 

Cefotaxime 21 1 1 3 0 

Nalidixic acid 18 2 1 5 0 

Levofloxacin 19 0 2 4 1 

Tetracycline 17 2 1 4 1 

Ciprofloxacin 19 1 0 4 0 

Cefuroxime 13 1 0 5 1 

Gentamycin 10 0 2 5 1 

Amoxil 12 0 1 2 1 

Trimethoprim 11 1 0 2 0 

Ofloxacin 13 0 0 0 0 

Nitrofurantoin 10 0 0 3 0 

Amoxylclauf 8 0 0 1 0 

Cephalexin 6 1 0 0 0 

Cefixime 1 0 0 0 0 

Tigecycline 0 0 0 1 0 

Co-

trimoxazole 

0 0 0 1 0 

  Figures represent the percentage resistance of the isolates to the various antibiotics. 

This study showed a high prevalence of urine 

colonisation in post-kidney transplant patients 

with double-J stents in our practice. This could be 

attributable to several factors, including the 

foreign body effect of the double-J stent, the 

relatively immunosuppressive state of chronic 

kidney disease and the use of anti-rejection drugs 

like steroids to reduce the recipient's immunity. 

Despite the higher rate of bacterial colonisation in 

this cohort of patients, the incidence of urinary 

tract infection as evidenced by white blood 

cells/pus cells in urine was not very high at the 

time of sampling and stent removal.  

 

There was a higher population of male 

participants in this study, which may reflect the 

higher male population among kidney transplant 

recipients in Nigeria. [12, 13] The mean age of 

patients in this study was higher than in the 

study by Shohab et al. in Pakistan, where the 

mean age of participants was 34.01±14.63 years. 
[8] The decision to remove the double J stents at 

four weeks post-kidney transplant is a unit 

protocol and was similarly recommended by 

Tavakoli et al., who found a higher incidence of 

urinary tract infections (UTI) when double-J 

stents stayed beyond four weeks in these group 

of patients. [14]  

 

As reported widely in literature, hypertension 

and diabetes mellitus were the commonest co-

morbidities among renal transplant patients, 

being the main risk factors for ESRD. [2, 15, 16] E. coli 

was the most frequently isolated microbe in the 

urine of these patients accounting for 7 in 10 

positive cultures. This was comparable to the 

findings in some other studies. [17, 18] On the other 

hand, Kozyrakis et al. found Staphylococcus aureus 

as the commonest isolate in their research. [19] It 

was also remarkable that 46 % of the patients had 

no bacterial isolate in their urine samples. 

However, the general resistance of the bacterial 

microbes to antibiotics on the tray and a poor 

sensitivity pattern, especially to fluoroquinolones 
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and cephalosporins, which are the most 

commonly used antibiotics for UTIs, is 

worrisome. This observation aligns with the 

global trend of multi-drug resistance among 

pathogens of UTIs. [20, 21] 

 

Despite the relatively high colonisation rate of the 

urine in patients with double-J stents in this 

study, the rate of UTIs based on the WHO 

definition of UTIs was significant. This suggests 

that the body's immunity can still curtail bacterial 

colonisation at this stage or that removing stents 

within four weeks is ideal, at which time stent-

related UTIs are not likely to be established. 

However, the inability to culture anaerobes and 

fungi significantly limits this study. 

 

 

Conclusion 

 

Double-J stents in kidney transplant patients can 

be associated with urine bacterial colonisation in 

a significant population of patients. E. coli is the 

commonest organism found in the urine of this 

group of patients, and the commonest antibiotics 

to which the isolates were sensitive were 

tigecycline, nitrofurantoin and tetracycline. 

There is a need to assay the microbiological flora 

on the double-J stents for a more comparative 

study. 
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