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Summary 

This study was carried out between December 17, 2008 and August 25, 2009. It included 62 

pediatric patients at the age range (1-12) years of both genders: 26 with chronic renal 

failure (CRF) and 36 with nephritic syndrome (NS), who were outpatients and in-patients in 

the dialysis unit in both Al-Mansour pediatric teaching hospital and Child's central teaching 

hospital. The control group consisted of 26 children. Urine and blood samples were 

collected from children with both renal diseases and healthy controls. Renal function was 

evaluated by biochemical tests of blood. After culturing the urine samples on both 

MacConkey agar medium and blood agar medium, general urine examination (GUE) was 

applied regardless the type of the renal disease. Results explained significant increase in 

both urea and creatinine concentrations in serum (P<0.001). General urine examination of 

both CRF and NS patients showed that casts presence in urine was not significant (p=0.056), 

while albuminuria was significant (P=0.049). The negative urine cultures were present in 

64.5% of both patients' groups. The control group showed no bacteria in urine. The positive 

cultures in patients (35.5%) were indicating urinary tract infections (UTIs) with a significant 

relation with the type of renal disease (P=0.042). UTIs seemed to be related with gender 

(P=0.044). The bacterial growth included the following isolates: E. coli (54.55%), 

Pseudomonas aeruginosa (22.73%), Klebsiella pneumoniae (9.09%), Proteus mirabilis 

(9.09%) and Morganella morganii in one case only (4.55%). The bacterial isolates were 

different in their sensitivity to antibiotics, which included Ceftazidime, Cefteriaxone, 

Gentamycin, Nalidixic acid, Nitrofurantoin and Trimethoprime). 

Keywords: Urinary tract, children, renal diseases. 
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Introduction 

Chronic kidney disease (CKD) is a 

worldwide public health problem progresses 

towards end stage renal disease (ESRD). In 

childhood, it is generally non-curable and 

progressive condition that leads to death by 

early adulthood [1]. Nephrotic syndrome (NS) 

is an important CKD in children which is 

characterized by the presence of proteinuria, 

hypoalbuminemia, hyperlipidemia and 

edema. The other important CKD in 

childhood is chronic renal failure (CRF) which 

is a progressive irreversible destruction of the 

kidney tissues leading to the loss of renal 

function, and if not treated, it will result in 

death [2]. Urinary tract infection (UTI) is a 

common and important pediatric problem. 

The clinical importance of UTI is in the 

 الخلاصة
ً  مرياذا    ذي المذدع العمذري   62وشذممت  2009-8-25و  2008-12-17نفذت هذذ  الدراسذة بذين       ( 12-1طفذ

ً  مصذابا  بالفشذل الكمذوي المذزمن و  26سنة ومن كذً الجنسذين:  ً  مصذابا  بالمتًزمذة الكً،يذةا وكذان المراذى  36طفذ طفذ
دين  ذذذي وحذذذدة كسذذذل الكميذذذة  ذذذي كذذذل مذذذن مستشذذذفى المنصذذذور التعميمذذذي ل طفذذذال ومستشذذذفى الطفذذذل التعميمذذذي خذذذارجيين ورا ذذذ

ً ج جمعذذت عينذذات 26المركذذزي وشذذممت المجموعذذة الاذذابطة  الادرار مذذن مجذذاميم المراذذى وا صذذحاءج تذذم ت يذذيم الذذدم و  طفذذ
ج عمى وسذطي غكذار مذاكونكي وغكذار الذدم لجذري لهذا الوظيفة الكموية بواسطة الاختبارات الكيميوحيوية لمدمج بعد زرع النماذ

الفحذذذذذذم العذذذذذذام  بنذذذذذذر النظذذذذذذر عذذذذذذن نذذذذذذوع المذذذذذذرر الكمذذذذذذوي( ج لظهذذذذذذرت النتذذذذذذا،  زيذذذذذذادة  معنويذذذذذذة   ذذذذذذي يوريذذذذذذا وكريذذذذذذاتنين 
لمذذا نتذذا،  الفحذذم العذذام لذذًدرار  ذذدظهرت لن وجذذود ال والذذى  ذذي ادرار المراذذى لذذم يكذذن معنويذذا     (P<0.001).المصذذل

(ج  وجذدت نتذا،  049ج0( ا بينما كان وجود بروتين الالبومين  ي ادرار المراذى معنويذا   الاحتماليذة=056ج0 الاحتمالية=
كذذذلك كانذذت نتذذا،  زرع الادرار سذذالبة   ذذي المجموعذذة  ا% مذذن كمتذذا المجمذذوعتين المراذذيتين5ج64زرع الادرار السذذالبة  ذذي 

 كانت تشير الى وجود التهاى السبيل البذولي مذم عً ذة  %( 5ج35الاابطةج لما نتا،  زرع الادرار الموجبة  ي المراى  
(ج ل ذذذذد لظهذذذذر التهذذذذاى السذذذذبيل البذذذذذولي عً ذذذذة  معنويذذذذة  مذذذذم الجذذذذذنس 042ج0معنويذذذذة  بنذذذذوع المذذذذرر الكمذذذذوي  الاحتماليذذذذذة= 

 Pseudomonas%( و 55جE. coli   54(ج تاذذذذمن النمذذذذو الجروذذذذومي ا نذذذذواع التاليذذذذة: 044ج0 الاحتماليذذذذة= 
aeruginosa   22و 73ج  )%Klebsiella pneumoniae    9و 09ج  )%Proteus mirabilis   909ج )%

 اختمفذذذت العذذذزلات البكتيريذذذة  ذذذي حساسذذذيتها لمماذذذادات   ج%(55جMorganella morganii  4 وعزلذذذة  واحذذذدة    ذذذط مذذذن
و التذذذذذراي ميوذذذذذوبريم الحياتيذذذذذة  والتذذذذذي اشذذذذذتممت عمذذذذذى السذذذذذفترياكزون و السذذذذذفتازديم و الجنتامايسذذذذذين و حذذذذذامر الناليدكسذذذذذك 

 النايترو يورانتينجو 

 الجهاز البوليا ا طفالا لمرار الكمىج كممات مفتاحية:



susceptibility to renal parenchymal damage 

and the presence of challenges moving to 

imaging the strategies focused on children at 

risk of developing renal damage [3]. The 

knowledge of the causative agent of UTI in 

children is very important for effective 

treatment [4]. So, this study was carried out 

to: 

1. Evaluate renal function by urea and 
creatinine in serum. 

2. Detect the relation between bacterial 
UTIs occurrence and both of renal 
disease and gender 

3. Investigate the bacterial antibiotic 
sensitivity according to the selected 
antibacterial agents. 

   

Materials and Methods  

Materials: 

1. Ethanol 70% (GCC/ U.K) 
2. Hydrochloric acid (HCl) (BDH/ U.K) 
3. Hydrogen peroxide (H2O2) 30% (BDH/ 

U.K) 
4. Isoamyl alcohol (BDH/ U.K) 
5. N-N-N-N-tetramethyl-1,4-phenelene 

diamine dihydrochloride (BDH/ U.K) 
6. Normal saline (PSI/ K.S.A) 
7. p-dimethelaminobenzaldehyde (Oxoid/ 

U.K) 
8. Sedar oil (BDH/ U.K) 
9. 9.Standard MacFarland solution 

(matching a turbidity of 1.5 x10 8 cell/ml) 
(BioMérieux/France)  

10. 5-sulphosalicylic acid dehydrate 
(Himedia/ India) 

11. Urea (Fluka/ Switzerland) 
 
Methods 
Study groups 
    The pediatric patients were 26 of CRF 
and 36 of NS at the age of 1 to 12 years of 
both genders, who were outpatients and 
inpatients in the dialysis unit in both Al-
Mansour pediatric teaching hospital and 
Child's central teaching hospital. The control 
group consisted of 26 children of both 

genders and at the same age range of the 
study groups. 
 
Blood and urine samples: 

    These samples were collected in 

sterile containers. In infants and small 

children, urine was collected in urine bags 

[5]. Specimens were taken from the patients 

and controls, and then transported to the 

library for required tests. 

Evaluation of renal function:  

    After centrifugation of blood, sera 

were stored in Eppendroff tubes at -20°C. 

Then the following biochemical tests were 

applied: 

 1 Blood urea: 

      Serum concentration of urea in the 

current study was determined by enzymic 

method (Urease – Modified Berthelot 

Enzymatic-Colorimetric). The procedure was 

applied according to the manufacturing 

company (BioMérieux/France). 

 

Calculation: 

 A sample         × Standard concentration 
 
  A standard                                    

Normal values of blood urea in children = (20 
– 45) mg/dl 
2 Serum creatinine: 
Principle:  
  This assay was done by using calorimetric 

method. Creatinine in alkaline solution reacts 

with picrate to form a colored complex 

according to (Randox Company). 

Calculation: 

                                               
  A sample         × Standard concentration 
 
  A standard     
                                 

Normal values of creatinine in children = (0.7 
– 1.4) mg/dl 
Preparation of indicators and culture media: 



    All indicators were prepared 

according to the directions of manufacturing 

companies.  

 
General urine examination (GUE):  

    It is essential to report turbidity, pH 

and albumin concentration. Color and 

turbidity were detected by naked eye. pH 

paper for urine was used to quantify the 

acidity. Albumin indicator (prepared in 2.4) 

was used to detect the presence of albumin 

in urine. After centrifugation, one drop of 

sediment of each sample was taken on a slide 

and covered by cover slip and then was 

examined by light [6]. 

 

Urine culture: 

    Urine samples were cultured on both blood 

agar medium and MacConkey agar. This 

culture is the optimal method in UTIs 

diagnosis and detection of the causative 

agents. In this study, the bacterial growth 

was considered significant as below [7]: 

   -Equal to or less than 30 colonies: non 

significant growth. 

   -Equal to 31-100 colony:  moderate and 

significant growth. 

   -More than 100 colony: heavy growth.                         

   Then the bacterial isolates were identified. 

Identification of bacterial isolates [8]:  

   The microscopically features of the isolated 

microorganisms after staining with Gram 

stain were identified, such as staining 

reaction to Gram stain, cell shape and 

arrangement of cells. The bacterial growth 

and motility were also tested as cultural 

characteristics. The biochechemical tests 

were done as in Bergey's manual of 

microbiology, and then confirmed by api20E 

system to identify each bacterium. 

 

Antibiotics sensitivity test: 

   This test was carried out by Kirby Bauer's 

disc diffusion method (10). The resulting 

inhibition zones have been measured by 

using a ruler then compared with standard 

inhibition zones determined by Clinical and 

Laboratory Standards Institute, 2009 (11). 

Both of sensitivity and resistance to 

antibiotics was recorded. The antibiotics used 

in this study were part of drugs commonly 

used in the treatment of UTI in children (12). 

 

Company Symbol Antibiotic  

Bioanalyse/ 

Turkey 

CAZ Ceftazidime      

30 µg 

1 

Bioanalyse CRO Cefriaxone       

30 µg 

2 

Bioanalyse CN Gentamicin      

10 µg 

3 

Bioanalyse NA Nalidixic acid   

30 µg 

4 

Bioanalyse F Nitrofurantoin  

300 µg 

5 

Himedia Tr Trimethoprime  

10 µg 

6 

 

Statistical analysis: 

     Data were translated into a 

computerized database structure. Statistical 

analysis was computer assisted using SPSS 

(Statistical Package for Social Sciences) 2008, 

version 17. The charts were done by using 

curve estimation system (the quadratic 

mode). The statistical significance of 

association between two variables within the 

same group was assessed by Chi-square. LSD 

was used in comparison between two 

different groups. p-value less than 0.05 was 

considered statistically significant (SSPS, 

2008). 

Results and Discussion: 

1. Renal function tests: 



Blood urea values: 

      As recorded in Table (1), the blood 

urea levels were significantly higher 

(P<0.001) in both NS and CRF groups than 

that in the controls' blood. Our results agree 

with the findings of many studies 

[13,14,15,16,17] about CRF patients, and 

agree with Małyszko and Abeyagunawardena 

[18,19] about NS patients.  

     Our finding did not agree with that of 

Rizk et al. [20] because there was no 

statistically significant differences in their 

study groups; which may in-fact, have normal 

renal function [21]. 

     The concentrations of urea in the blood 

depend not only on kidney function; but also 

on non-nephrogenous (non-renal) factors, 

like increased protein intake, accelerated 

protein catabolism, dehydration, and 

oligurea. Impaired renal perfusion and 

urinary tract obstruction can be possible 

causes of uremia (high blood urea levels). 

They may in turn cause damage to the kidney 

and thus cause renal uremia [22].  

 
Serum creatinine values: 

      The levels of creatinine were much 

higher in the both sick groups' sera (P<0.001) 

than those of the healthy ones (Table 1). 

     This result agreed with the results of 

those about CRF [13,14,15,16]. Also it agreed 

with others [20,23,24] about NS patients. 

     Serum creatinine levels are not 

affected by a high protein diet as in the case 

of urea levels [15]. The creatinine level is 

more reliable parameter than urea level for 

identification of renal dysfunction, because 

the serum level of creatinine rises earlier 

than that of urea and the formation of 

creatinine is largely independent of protein 

metabolism. Any rise in blood creatinine is a 

sensitive indicator of kidney malfunction, 

because it is normally and rapidly removed 

from the blood and excreted [26]. Therefore, 

serum creatinine may evaluate the 

progression of renal disease [24].   

    

Table (1): Biochemical tests results of 

nephrotic syndrome, chronic renal failure 

and control group.  

Test Grou

p 

Me

an 

S.D 

± 

Mini

mum 

value 

Maxi

mum 

valu

e 

 

Blood 

urea 

NS 59.

5 

10.

3 

44.97 74.2 

CRF 96.

2 

14.

4 

75.9 115.

1 

Cont

rol 

29.

5 

6.9 20 44 

 

Serum 

creati

nine 

NS 1.8

5 

0.4

3 

1.33 2.73 

CRF 4.9

3 

1.5

2 

2.3 6.9 

Cont

rol 

0.8

7 

0.1

4 

0.7 1.2 

Normal values: 

Blood urea: (20-45) mg/dl. 

Serum creatinine: (0.7-1.4) mg/dl.  

    The increase in urea and creatinine levels 

in serum (called renal impairment) could be 

due to the decrease in the number of 

functioning nephrons in addition to the 

subsequent hypertrophy of them [27]. 

 

2. The presence of casts in urine: 

    The detected urinary casts in the GUE of 

each patient in NS and CRF groups were not 

statistically significant in their presence (the 

p-value was 0.056). This is clarified in Table 

(2). No casts were detected in the urine 

samples of control group. It was recorded 



that only 9.1% of patients with renal disease 

showed cast nephropathy [28,29]. Some 

reference [20,29] mentioned that some 

children might occasionally have casts in their 

urine; such as hyaline, waxy and granular 

casts, which may be present especially when 

there is acute tubular necrosis [20,29]. Casts 

may be present especially when there is an 

acute tubular necrosisor the patient is at a 

risk of renal injury [30]. 

Table (2): The urinary casts' presence in sick 
groups as compared with control group. 

Presence of 
casts 

NS 
patients 

CRF 
patients 

Total 

Positive 66.67% 42.3% 35 

Negative 33.33% 57.7% 27 

Total 100% 100% 62 

 
3. The presence of albumin in urine: 

   The albuminuria was significant (p-value 

was 0.049). See table (3). This may indicate 

the increased glomerular permeability [31]. 

The urine samples of controls were albumin 

negative. This result is similar to others (14, 32) 

and [20,24] about CRF and NS respectively. 

Albuminuria indicates that the glomerulus is 

more permeable to serum proteins than 

usual, as it occurs in renal disease, because of 

glomerular injury [27]. The highest molecular 

weight plasma proteins, such as 

immunoglobulins and metal-binding proteins, 

can also pass the glomerulus in severe 

protienuria [33]. Moreover, the diet habits of 

children, particularly high milk uptake, may 

increase the effort on the kidney for albumin 

or protein filtration, and hence encourage 

renal disease development (34). The p-value 

was not markedly significant; this could be 

due to that not all the sick children had 

reached to ESRD [33].  

Table (3): Albumin presence in the urine of 

each patients groups as compared with 

controls. 

Albumin in 

urine 

NS 

patient

s 

CRF 

patient

s 

Total 

Positive 91.67% 73.08% 52 

Negative 8.33% 26.92% 10 

Total 100% 100% 62 

 

4. Urinary tract infection occurrence with 

renal disease: 

    The incidence of UTI had a significant 

association with the type of the renal 

diseases. The p-value was 0.042. The 

percentage of the positive cultures was 50% 

in the CRF patients, while it was 25% in the 

NS patients. The data are shown in table (4). 

25% of nephrotic children had UTIs; it is the 

same percentage in [34]. A large number of 

bacteria in the urinalysis of CRF patients 

suggests UTIs [14].  Some authors [35,36] 

reported that 12.2% and 9.1% respectively of 

children with renal failure were having UTIs.. 

While the positive cultures were 92.7% in 

CRF patients in [37]. In NS patients, the 

immunoglobulins are lost in proteinuria, 

especially in chronic glomerular disease 

placing the child at risk of bacterial infections 

and UTI [31]. Many factors, such as 

accumulation of uremic toxins and dialysis 

itself, may affect the immune system or 

make them susceptible to viral or bacterial 

infections. The wide use of catheters in order 

to facilitate urination could be the main 

cause of nosocomial UTI, in addition to 

uroscopy and the long period of 

hospitalization for dialysis [38].  

Table (4): The significant association of 

urinary tract infection with renal disease. 



Urinary tract 

infection 

NS 

patients 

CRF 

patients 

Total 

Positive 25% 50% 22 

Negative 75% 50% 40 

Total 100% 100% 62 

 
5. Urinary tract infection occurrence with 
gender: 

    The gender was significantly related to the 

occurrence of UTI in the children in this 

study. The p-value was 0.044. The higher 

rates of UTIs were observed in females. The 

females' predisposition to UTI is higher than 

that of males as stated by many researchers 

[39,40,41]. Some references [42,43] noticed 

that males' percentage of UTI in pediatric 

patients was the greatest (61.53% and 

51.72% respectively) as the majority of them 

were uncircumcised (penile foreskin was 

present). There was a slight male elevation as 

the males' percentage was higher (54%, 56%) 

than that of females (46%, 44%) respectively 
(36). There was no significant difference 

between both genders in the frequency of 

UTI in [35]. The shorter length of urethra in 

females and the close anatomical position 

with the contaminated vagina and anus 

opening can explain females' predisposition. 

While in males, the long urethra makes the 

ascending infection less frequent [44].  

 
Table (5): The significant relationship 
between urinary tract infection and gender. 
 

Urinary tract 
infection 

Male 
patie
nts 

femal
e 

patie
nts 

Tota
l 

Positive 28.3% 71.7% 22 

Negative 56.25
% 

43.25
% 

40 

Total 100% 100% 62 

 
6. The bacteriological aspects:  

   The positive cultures of urine samples 

formed 35.5% of the total count of patients' 

samples. The negative results formed the 

remaining (64.5%). Urine cultures of controls 

were negative. The bacteria were identified 

by morphological and biochemical tests 

according to Bergey's manual; confirmed by 

using api 20E system. The isolates included 

the following bacteria: 

 E. coli: the majority of bacterial 

isolates was attributed to this bacterium 

(54.55% of UTI cases). Many references 

recorded that a variety of virulence factors of 

this bacterium has been identified, such as 

endotoxins in all strains, adhesins (pili) 

associated with UTIs and colonization factors. 

Capsule is present in some strains [8]. 

Children also may posses certain physiologic 

and anatomic characteristics that influence 

cell adhesiveness [45]. E. coli may be a less 

important cause of UTI after instrumentation 

of the UT (catheterization), or in patients 

with an underlying anatomic abnormality 

[27]. These bacteria colonize the intestine 

and periurethral region [43]. E. coli 

predominance was found in many studies 

[4,35,42,43,46] in children. 

  Pseudomonas aeruginosa: it was in 

22.73% of positive cultures. This result may 

be overweighed to the ability of this 

bacterium to utilize a very wide range of 

carbon and energy sources and to grow over 

a wide temperature range. So, it is 

widespread in various areas, such as moist 

environments in hospitals. Patients usually 

become infected from the environmental 

sites. Pseudomonas aeruginosa produces 

some substances that act as an adhesins and 

cellular toxins, such as endotoxin, numerous 

exotoxins and exoenzymes [8,27]. This 



bacterium was isolated only from 4 years old 

children (5%) in [46], while it was 7.9% in [35] 

as it has predilection for the old and the very 

young age groups. The main cause of 

Pseudomonas aeruginosa UTIs in renal 

disease patients could be catheterization. It 

causes disease in humans with abnormal host 

defense and isolated mainly from patients 

with nosocomial UTI [8,45]. 

 Klebsiella pneumoniae: This 

bacterium formed 9.09% of total UTI 

pathogens similar to those were isolated in 

[46] ranked the third class. Unlike E. coli, this 

bacterium is rarely associated with infections 

except as opportunists in compromised 

patients (like CRF patients). It occasionally 

produces UTI and it is common in the 

recurrent UTIs in hospitalized patients as it is 

hospital-acquired [8,45]. 

 Proteus mirabilis: it was in 9.09% of 

UTIs. This was not similar to the result of (35, 

43, 46) because Proteus mirabilis was the third 

causative agent of UTI in children (17.3%, 

16.55%, 15% and 14.6% respectively) in these 

studies. The low incidence of Proteus UTI in 

our study could be attributed to the fact that 

this bacterium is rarely isolated from the 

faeces of children (8). This type might be 

hospital acquired. It has characterized 

virulence factors; such as endotoxins and 

urease, which have possible role in 

pathogenesis (45). The rapid motility may 

contribute to its invasion of the UT. It can 

produce UTIs in human only when it leaves 

the intestinal tract (8).  

 Morganella morganii: This bacterium 

was isolated from one case only (4.55%) only. 

This result was the same as that of (42) about 

UTIs in children with renal problem. Lewczyk 

et al. (2001) stated that this bacterium have 

been mainly raised from the urine of (1-18) 

years old children (47). It is an important 

nosocomial pathogen. Morganella morganii 

is commonly isolated from patients who are 

chronically catheterized (8). 

 

Table (6): Distribution of bacterial isolates 

according to the type of renal disease. 

Bacteria CRF 

group 

NS 

group 

Total Percentage  

E. coli 5 7 12 54.55% 

Pseudomonas 

aeruginosa 

5 0 5 22.73% 

Klebsiella 

pneumoniae 

2 0 2 9.09% 

Proteus 

mirabilis 

1 1 2 9.09% 

Morganella 

morganii 

0 1 1 4.55% 

Total of 

positive 

cultures 

13 9 22 35.5% 

No growth 13 27 40 64.5% 

Total 26 36 62 100% 

 

    The differences in the rates of infecting 

microorganisms probably due to 

multifactorial etiology of which different 

cultural habit, nutritional, socioeconomic and 

environmental factors and, also, might be 

due to age, gender or racial variations (46). 

These results are in agreement with those of 
(37) who isolated the same bacteria at the 

same classes from UTIs in patients with CRF. 

The primary reasons for E. coli and 

Pseudomonas aeruginosa predominance are 

their wide occurrence, ability to survive 

outside the human body for long periods and 

resistance to antibiotics (44). UTIs may result 

from ascension of pathogens via the urethra. 

Development of such an infection is also 

furthered by obstructive anomalies, 

instrumentation, neurogenic bladder or VUR 



(48). Nosocomial UTI has the higher rate in 

many Iraqi hospitals. This is significantly 

associated with the duration of 

hospitalization, urinary catheterization or 

urinary endoscopy (38). 

 

7. The antibacterial aspects: 

     As shown in table (7), it is obvious that the 

antibiotic discs varied in their effects on the 

five types of bacteria. The significance was 

also different between cases according to the 

bacterial isolates and the drug used. Multiple 

drug resistance is common and might be 

under the control of transmissible plasmids 
(8). 

 Nitrofurantoin, which had 0% of 

resistance, was the unique effective 

antibiotic on E. coli. Nitrofurantoin was the 

most active agent against this bacterium in 

the results of [40,42] in Iraq. Nitrofurantoin is 

only used in urinary tract infections, and it is 

effective against Gram-positive and Gram-

negative bacteria [48]. This bacterium was 

100% resistant to both of Ceftazidime and 

Cefteriaxone. This resistance could be due to 

lack of Penicillin binding proteins (PBPs), the 

target cells, or poor permeation of bacteria 

by the drug [8]. E. coli was also resistant to 

Gentamicin, Nalidixic acid and Trimethoprime 

at a percentage of 100% for each of them. 

This disagreed with the (40) finding in Iraq, in 

which E. coli resistance against each one of 

those antibiotics was low. However, E. coli 

had recorded a high resistance to 

Trimethoprime (94.9%) in [49]. High rates of 

resistance were reported in [39] towards 

Gentamicin (75%) and Nalidixic acid (70%). 

The incidence of resistance in E. coli was 

variable and often it was plasmid-mediated. 

Multiple-drug resistance is widely present in 

E. coli populations [45]. 

 

 Pseudomonas aeruginosa was 

resistant to all antibiotics in this study. This 

bacterium is difficult to control due to the 

presence of multiple drug-resistant strains. 

This is a therapeutic problem. These bacteria 

are often characterized by multiple 

resistance [48].  Antibiotic resistance has 

probably developed by the transfer of R 

plasmids from other drug-resistant enteric 

Gram-negative bacteria; or because of its 

propensity to develop resistance during 

therapy [45]. Pseudomonas aeruginosa 

isolates were the most potent ones against 

tested antibiotics in other references 

[4,41,49,50]. 

 

 Multiple antibiotic resistance, usually 

plasmid-mediated, is common in Klebsiella 

pneumoniae UTIs [45]. This may be related to 

highly resistance of Klebsiella spp to several 

types of antibiotic, and many reports have 

indicated the presence of multi-drug 

resistance in Klebsiella pneumoniae causing 

UTI [35,50]. The percentages of resistance 

against Nalidixic acid and Nitrofurantoin were 

the lowest (0%). The same resistance 

percentage against Nalidixic acid was 

reported in [39]. Nalidixic acid is very 

effective in Klebsiella pneumoniae UTIs [8]. 

Nitrofurantoin is only used in urinary tract 

infections, and it is effective against Gram-

positive and Gram-negative bacteria [48]. 

This bacterium had a percentage of 50% 

resistance against Gentamicin. That may be 

attributed to the production of modification 

enzymes of active groups (amine and 

carboxyl) in Gentamicin by Klebsiella 

pneumoniae; so, it would be inactive. The 

resistance was 50% against Trimethoprime.  

The moderate Trimethoprime resistant was 

recorded [49]. The Trimethoprime resistance 

might be as a result of plasmid R transfer. 

The highest resistance rates appeared 



towards Cefteriaxone and Ceftazidime (100% 

of each). The significant increase towards 

these two Cephalosporins was present in 

Saudi Arabia [4]. A percentage of resistance 

equals to 92.7% was recorded towards 

Cefteriaxone and 68.3% towards Ceftazidime. 

Cephalosporins are widely used. Therefore, 

they encountered significantly raising 

resistance by Klebsiella [51]. 

 

 The resistance percentage of Proteus 

mirabilis isolates was 100% towards each of 

Gentamicin, Cefteriaxone and Nitrofurantoin. 

While it was 0% against Ceftazidime and 

Trimethoprime. The Nalidixic acid resistance 

rate was 50%. The findings were not agreeing 

with those of [39]in Kirkuk to Gentamicin. 

The big difference between the mentioned 

results and ours may be due to the difference 

in residents. A moderate resistance was 

recorded towards Gentamicin [36,42,49]. The 

Cefteriaxone resistance rate was 0% in [42]in 

contrast with our study rate that was 100%, 

while [43]rate was 79.2%. The high 

susceptibility towards Ceftazidime was 

recorded by [42]in 85.7%. Strains of Proteus 

mirabilis vary greatly in antibiotic sensitivity 
(8). Strong resistance against Nitrofurantoin 

(100%) equals to this study rate was recorded 

in [49], while others [36,42,50]recorded 

lower resistance percentages (22%, 55% and 

21% respectively) towards it. As in other 

Gram-negative bacilli in nosocomial 

infections, multiple drug resistance was 

present. It may attribute to transmissible 

plasmids [8]. Trimethoprime resistance rate 

was 100% by [49]. The study result may 

indicate a higher affinity of isolates for 

sulfonamides than for ρ-amenobenzoic acid 

(PABA) [8]. The moderate susceptibility 

towards Nalidixic acid was shown [36]. 

Nalidixic acid is useful as urinary antiseptic 

with low resistance rates [8]. 

 

 Morganella morganii was isolated 

from one case only, so the resistance pattern 

could be related to this strain. The variation 

of antibiotic susceptibility in Morganella 

morganii may attribute to genetic variation 

between isolates. So, the isolate which has 

the greatest number of resistance genes 

against some antibiotics will resist them [8]. 

 

Table (7): The resistance percentage of each 

type of bacteria according to the antibiotics 

discs. 

Bacteria Antibiotics discs٭ 

CA

Z 

CR

O 

CN NA F Tr 

E. coli 100

% 

100

% 

100

% 

100

% 

0% 100

% 

Pseudom

onas 

aerugino

sa 

100

% 

100

% 

100

% 

100

% 

100

% 

100

% 

Klebsiella 

pneumon

iae 

100

% 

100

% 

50

% 

0% 0% 50

% 

Proteus 

mirabilis 

0% 100

% 

100

% 

50

% 

100

% 

0% 

Morgane

lla 

morganii 

100

% 

0% 100

% 

100

% 

0% 100

% 

p-value 0.0

01 

0.0

01 

0.0

63 

0.0

03 

0.0

01 

0.0

03 

 :CAZ: Ceftazidime, CRO: Cefteriaxone, CN٭

Gentamicin, NA:  Nalidixic acid, F: 

Nitrofurantoin, Tr: Trimethoprime. 

       There are many resistance mechanisms 

against antibiotics by different Gram-

negative isolates [8]. Plasmid controlled 

resistance is increasing in coliforms because 



they are growing nosocomial problem (30). 

Nitrofurantoin was the most effective 

antibiotic with less bacterial resistance. This 

result agreed with many findings [10,24,23]. 

Nitrofurantoin can be considered as the first 

line antibiotics for prophylaxis and or 

treatment of patients with recurrent UTI [4]. 

The highest resistance rates were recorded 

against Gentamicin. The same result was 

proved [21]. 



  

Conclusion 

1. E. coli had a predominance of more than half of UTIs in children with renal disease 
(54.55%), followed by Pseudomonas aeruginosa (22.73%). The other isolated bacteria 
were less frequent. 

2. The highest resistance rates were recorded against Gentamicin. 
3. GUE of both CRF and NS patients showed that casts presence in urine was not significant, 

while albuminuria was significant.  
4. UTIs showed a significant relation with the type of renal disease and with gender. 
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