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Abstract
In this present work, we look at the recorded urinary infections C.H.U microbiology laboratory Tlemcen through a prospective study: the determination of the percentage of patients with a urinary tract infection; the determining the prevalence of bacteria responsible for urinary tract infection; the evaluation of profiles of resistance to the most common antibiotics used.
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1. Introduction

Urinary tract infections are the second bacterial community infections after infection of the respiratory tree. They also concern men and women at any age. Their incidence is still ten times higher in women than in men between 15 and 65 years.

An estimated one third of women have urinary tract infection (UTI) in their lives. Among them, two peaks are observed: one at the beginning of sexual activity, the other during post menopause, however, in humans, the rate increases after 50 years due to prostate pathology (CMIT, 2015).

Urinary tract infection is defined by the presence of a significant number of bacteria in urine (bacteriuria) associated with urinary functional signs with optionally leukocyturia such as burning on urination, frequent urination (abnormally frequent urination and scanty), an urgency voiding needs, etc.

It brings together a heterogeneous group of infections of any component of the urinary tract or its annexes: kidney, bladder, urethra or prostate in men (Murray et Gimenez, 2008).

According to a new nosology urinary infection (UTI) is divided into two groups.

- Simple urinary infection (IUS): when the affected individual has no risk factor.

- Complicated urinary tract infection (IUC): when the subject reached with a urinary infection factor (Champetier, 1998).

Urinary tract infections whose incidence is high in hospitals and for which antibiotic therapy is the subject of recommendations in national and local repositories, are a tracer pathology to assess the quality of antibiotic prescribing in hospitals (Dupeyron, 1999).

2. Materiel & methods
2.1.  Study period
This is a prospective study in the laboratory of Microbiology C.H.U Tlemcen and on urine samples from different services of inpatient and outpatient samples. The work was conducted from February to April 2016.
2.2.  Targeted sick
2.2.1. Inpatient

All inpatient services send urine samples to the lab to perform the E.C.B.U without exception, with a predominance of other services, especially the urology services.
2.2.2. Outpatients
They come from:

- Emergency Health Centre;

- Versatile diagnostic center;

- Consultation of private doctors.
2.3.  Study methods
2.3.1. Sampling

The urine collection is done with great care because it determines the quality of the analysis and its results.

The urine is collected preferably in the morning or after staying at least 3 hours in the bladder. After careful washing with soap perineal, the first draft of urination is eliminated, then the patient collects his urine mid-stream (20 to 30 ml) in a sterile vial of 40 ml. The bottle is identified and immediately sent to the laboratory. When all the samples could not be analyzed immediately, they were stored at 4 ° C in refrigerator for 4-6 hours.
2.3.2. Macroscopic analysis
It involves urine homogenization by inverting the bottle and there is the appearance of urine, the appearance can be as clear urine, unclear, blurry, hematic.
2.3.3. Urine chemistry

[image: image1.emf]rapid screening method, the dipstick seeks bacteriuria, witnessed the presence of a bacterium by estimating the nitrate reductase activity (line 105 bacteria/mL) and leucocyturia, control of inflammation by estimating leukocyte esterase activity (threshold of 104 cells / mL) (C.M.I.T, 2015; Collignon, Poilane, 2013) (Figure 1).
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Figure 1:

2.3.4. Macroscopic analysis
Microscopic examination is performed with an optical microscope with a light background. It is cytology (leukocyte count altered or not, red blood cells, and crystals) and bacteriological.
A urine culture (urine culture) is indicated before any clinical suspicion of UTI. The presence of clinical information accompanying the prescription is essential for the realization of susceptibility testing. Easy to achieve, ECBU can characterize the pathogen and appreciate his sensitivity to different antibiotics (Collignon et Poilane, 2013; Spilf, 2014).
2.3.5. Bacterial isolates
The isolation was performed on various media including:

- Agar Bromo-cresol purple (BCP) is a selective medium for the isolation of Gram bacilli and coliform bacteria in water, food, pharmaceutical and biological products.

- Blood Agar: isolation is an enriched medium on which Streptococci (Gram positive) thrive. It enables playback of hemolytic character. It is a rich environment even more by the presence of blood.

The culture of these two media provides enough features to guide diagnosis colonies. Seeding of those compartments is achieved by the stripping method.
Enumeration of microorganisms
Bacterial counts on agar media is done after incubation at 37 ° C. Thus an estimate of the bacterial count is determined according to Figure 2.
interpretation:

Bacteriuria < 103 CFU/ml: no infection.

Bacteriuria > 105 CFU/ml: probable infection.

Between 103 and 104 CFU / ml: area of uncertainty.
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Figure 2: (Cherradi, 2015)

2.3.6. Identification
The identification has implemented conventional bacteriological techniques (Gram staining, oxidase, catalase) and biochemical characters using the controller microscan siemens (walk away 96 more).
2.3.7. Antimicrobial susceptibility

Antimicrobial susceptibility is a bacteriological analysis which assesses the in vitro susceptibility or resistance of the infectious agent to multiple antibiotics. The method consists in testing the efficacy of various antibiotics on colonies obtained. There are many methods to perform antimicrobial susceptibility testing, the most answered are: agar diffusion method and by diffusion in liquid medium (usually automated) (Squali, 2007).

Seeding should be done ideally within 20 minutes. The urine should never stay more than 2 hours at room temperature. However, they can be stored at 4 ° C for 24 hours (SPILF, 2014).

- Conventional method was determined by disk diffusion in Mueller-Hinton medium (Fluka BioChemika, Spain), in accordance with the CLSI 2014 guidelines;

- Method PLC microscan siemens (walk away 96 more) Figure 3.
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Figure 3: The controller microscan siemens (walk away 96 more)
3. Results

3.1. Prevalence of isolates

A total of 740 examinations cytobacteriological was collected for 75 days of training, from 222 hospital patients who account for 30% and 518 outpatients with a rate of 70%.

The distribution of samples by sex is as follows:

- 516 women (70%).

- 224 men (30%).
3.2. Frequency of positive cases
Of the 740 urine cultures analyzed we found:

- 103 positive urine culture to culture, which is 14%.

- 637 negative urine culture to culture, which represents 86%.

These results are consistent with the work of (Cherradi, 2015) in Morocco, where the percentages of positive cultures are 18.08% on a 1272 study population.

The positives rates represented the entire series seems a bit low and this can be explained by:

- ECBU requested an abusive way.

- Patients, especially external hurt their removal because some patients do not bring the first morning urine, but their 2nd or 3rd urination of the day, or they have compelling and repeated urination preventing the massive proliferation of bacteria in the bladder (hence must the urine of more than 4 hours at the bladder), which results in a negative Culture (Cherradi, 2015).

3.3. Positive cases by group and gender of patients
Comparing the number of groups inpatient and outpatient we note that there are shared (Table 1).
Table 1: Number of positivity by sex and group.
	
	Inpatient (%)
	Outpatient (%)
	Total (%)

	Women
	19 (70%)
	63 (83%)
	82 (80%)

	Men
	8 (30%)
	13 (17%)
	21 (20%)

	Total (%)
	27 (26%)
	76 (74%)
	103 (100%)


A female is classically described in urinary tract infections. This female is confirmed by the work of Fouad (2004) and Zerrouki (2010), it could be explained by:

- The anatomical features of the female urethra are short, broad, straight and close to the perianal region.

- The frequency of sexual intercourse that promote the opening of the urethral meatus and promoting access of germs in the bladder (Fouad, 2004).

Based on the work of Mambie (2013) made France the female sex predominated with 15 women (58%) for 11 men (42%).

The study of Zerrouki (2010) showed that the percentage of positive cases are 42.62% and 57.38% for inpatient and outpatient patients, respectively.
3.4. Positive cases by service

During the period of study of 103 patients, including 27 patients hospitalized at the University Hospital of Tlemcen in services at risk, our investigation has built the following histogram.
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Figure 4: Distribution of positive cases by service
Note that the most affected service of this type of infection that is infectious with a rate of 36% (9 patients), followed by the service nephrology 18% (5 patients) and Pediatric 14% (4 patients). While the emergency department has only 3% (1 patient) is the least affected by this work.

We confirm our results by the study conducted in 2009 by Kara Terki and shows that service resuscitation and internal medicine are affected by nosocomial urinary tract infections C.H.U Tlemcen.

Hospitalization in intensive care or intensive care unit remains a risky situation (Pavese, 2003). During hospitalization, patients are surveyed. Including a long-term survey increases the risk factor for developing a UTI on probe (Lucas, 2003).
3.5. Distribution of strains

After the cultivation, the different isolates were identified and their distribution is presented as a sector (Figure 5).
Our study revealed a predominance of Enterobacteriaceae (94%) whose most met germ is Escherichia coli with 65%, followed by Klebsiella pneumonae with 13%. Then, 6% of Proteus spp. and 5% for Enterobacter spp. and Pseudomonas aeruginosa.

E. coli is by far the most frequently isolated germ. This may be related to
pathophysiology of the urinary infection. Indeed, Enterobacteriaceae digestive origin, especially E. coli exhibit strong colonization of the perineum through adhesin they own. These last allow the bacteria to bind to the urinary epithelium and prevent its elimination by the
bladder emptying favoring colonization (Cherradi, 2015).

Similar results were found by Adonis-Koffi et al. (2003), Cherradi (2015) and
Garraffo et al. (2014). These authors have shown the presence of Enterobacteriaceae with percentages of 81.73% and 89.48, respectively. Binda et al. (1990) also reported the predominance of Enterobacteriaceae (88.3%).

According Cherradi (2015), among Enterobacteriaceae isolated in its study, Escherichia coli led with 62.61%, followed by Klebsiella spp. 18.26% and finally Proteus mirabilis 0.86%.
Gram-positive isolates do not exceed 10% and are Staphylococcus spp. and the
Streptococcus spp.
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Figure 5: Frequency of isolation

3.6. Antibiotic susceptibility of Escherichia coli
we notice a high sensitivity of E. coli strains. E. coli isolated most tested antibiotics of different classes. This observation is still valid for beta-lactam antibiotics except ampicillin and cephalothin which have a resistance of 66% and 47%.

In a study conducted at the Ain M'lila hospital in Constantine (Bouzenoune et al., 2009), it was reported that ampicillin antibiotic has become less active on E. coli but cephalosporins 3rd generation (C3G) cefepime, cefotaxime, ceftazidime and cefuroxime, however, are very active in this bacterium.
These results are different to those of the Study Mantadakis et al. (2015) which isolates E. coli are sensitive to ampicillin with a percentage of 49.1% (80/163).
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Figure 6: Antibiotic susceptibility of Escherichia coli

3.7. Antibiotic susceptibility of Klebseilla pneumoniae
Klebsiella pneumoniae is naturally resistant to amoxicillin. Regarding beta-lactams, isolated Klebsiella have shown a high percentage of sensitivity to imipenem, followed by cefoxitin and piperacillin / tazobactam combination. They have a sensitivity and resistance to cephalosporins almost équivaux.

Whereas for ampicillin, all strains are resistant. Against the results of Foua (2006) have shown that the strains of Klebsiella shows a cefoxitin of vis-a-vis resistance of the order of 20%.
There was also a significant sensitivity vis-à-vis the fluoroquinolones: ciprofloxacin, norfloxacin and nitrofurantoin. Compared to Aminoglycosides: gentamicin and tobramycin, we observed a very good high sensitivity. These results are similar to that of Foua (2006).
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Figure 6: Antibiotic susceptibility of Klebseilla pneumoniae
3.8. Antibiotic susceptibility of Proteus mirabilis
Proteus mirabilis has a natural resistance to colistin, and it is a very sensitive germ to various antibiotics used except ampécilline, cefazolin, cephalothin and nitrofurantoin.

We noted that the Proteus strains were resistant to ampicillin, cephalothin, cefazolin and nitrofurantoin. All strains exhibited good sensitivity to most other antibiotics.

Figure 6: Antibiotic susceptibility of Proteus mirabilis
3.9. Antibiotic susceptibility of Pseudomonas aeruginosa
The study of the sensitivity of Pseudomonas aeruginosa strains showed us:
- Resistance to colistin (40%);
- An intermediate susceptibility for gentamycin in the order of 60%;
- Good sensitivity to most other antibiotics tested.
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Figure 6: Antibiotic susceptibility of Pseudomonas aeruginosa
3.10. Antibiotic susceptibility of Enterobacter spp
Enterobacter, present in the environment, also are commensal gastrointestinal tract.

About cumulative strains of Enterobacter, all are susceptible to fosfomycin and imipenem. We noted a strong resistance (100%) to ampicillin, cefazolin and cephalothin.

Figure 6: Antibiotic susceptibility of Enterobacter spp
3.11. Antibiotic susceptibility of Staphylococcus spp
The results of the Antibiotic susceptibility of all of staphylococci isolated from patient urine clearly showing resistant to antibiotics: amoxicillin / clavulanic acid, cephalothin, cefazolin, cefepime, cefotaxime, cefoxitin, ceftazidime, imipenem and cefuroxine.

Figure 6: Antibiotic susceptibility of Staphylococcus spp
3.12. Antibiotic susceptibility of Streptococcus spp
Streptococcus sp. has a greater resistance to antibiotics ampicillin and tetracycline.

Streptococcus coagulase-negative is recognized by their sensitivity to antibiotics, unlike Staphylococcus aureus which are fearsome germs (Zerrouki. 2010). Antibiotic resistance is constantly changing, threatening the great families of antibiotics. For the majority of Enterobacteriaceae, which constitute the largest share of germs urinary infection, amoxicillin clavulanic acid, aminoglycosides, fluoroquinolones and third-generation cephalosporin may be further prescribe in first intention, when it does is not the case for amoxicillin, cotrimoxazole and second generation cephalosporin for which there's a rise in resistance (Marwan, 2010).

Figure 6: Antibiotic susceptibility of Streptococcus spp
Conclusion
In view of this work.
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		Pip/Tazo		S		S		S		S		S		S		S		S		S		S		S		S				I		I		S		S		S		R		S		S		S		S		S		S		S		S		S		S		I		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S				53		1		4				91.38		1.72		6.90

		Tobramycine		S		S		S		S		S		S		S		S		S		S		S		S				S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		S		R		S		S		S		S		S		R		S		S		S		S		S				56		2		0				96.55		3.45		0.00

		Triméth/sulfa		R		S		S		S		S		S		S		R		S		R		S		S				R		R		R		S		R		R		R		R		R		S		R		S		S		S		R		S		R		R		S		S		R		S		R		S		S		R		R		R		S		S		S		S		R		R		R		S		R		R		S		S		S		S		S		S		S		S				33		25		0				56.90		43.10		0.00

		Antibiotique

		Acide nalidixique

		Amox/ AC.clav

		Ampicilline

		Céfalotine

		Céfazoline

		Céfépime

		Céfotaxime

		Céfotaxime/Ac,Clavunlanique

		Céfoxitine

		Céftazidime

		Céftazidime /Ac, Clavulanique

		Céfuroxime

		Ciprofloxacine

		Ertapénéme

		Fosfomycine

		Gentamicine

		Imépénéme

		Nitrofurantoine

		Norfloxacine

		Pip/Tazo

		Tobramycine

		Triméth/sulfa





Feuil2

		

								Acide nalidixique		Amox/ AC.clav		Ampicilline		Céfalotine		Céfazoline		Céfépime		Céfotaxime		Céfoxitine		Céftazidime		Céfuroxime		Ciprofloxacine		Fosfomycine		Gentamicine		Imépénéme		Nitrofurantoine		Norfloxacine		Pip/Tazo		Tobramycine		Triméth/sulfa

						S		72.8813559322		66.1016949153		33.8983050847		42.3728813559		71.186440678		93.2203389831		89.8305084746		89.8305084746		72.8813559322		89.6551724138		82.7586206897		96.5517241379		96.5517241379		98.275862069		98.275862069		93.1034482759		91.3793103448		96.5517241379		56.8965517241

						R		27.1186440678		3.3898305085		66.1016949153		47.4576271186		25.4237288136		5.0847457627		8.4745762712		5.0847457627		8.4745762712		8.6206896552		15.5172413793		3.4482758621		3.4482758621		1.724137931		1.724137931		8.6206896552		1.724137931		3.4482758621		43.1034482759

						I		0		30.5084745763		0		10.1694915254		3.3898305085		1.6949152542		1.6949152542		5.0847457627		18.6440677966		1.724137931		1.724137931		0		0		0		0		0		6.8965517241		0		0
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				service				Pourcentage

				Infectieux				37

				Pédiatrie				14

				nephro				18

				Maternité				11

				Medcine.interne				11

				Reanimation				7

				Urgence				3
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Pourcentage
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Pourcentage



		



service

Pourcentage



		



Pourcentage



		

										AGE		POURCENTAGE %

										0 - 15		16

										16 - 30		26

										31 - 45		39

										46 - 60		6

										> 60		12

										TOTAL		100





		0



POURCENTAGE %



		

														69

						42.00								83

						37.00								15

						42.00								9

						63.00								38

						31.00								4

						24.00								9

						32.00								23

						63.00								0.67

						40.00								26

						45.00								35

						32.00								40

						30.00								44

						30.00								42

						59.00								26

						8.00								45

								578.00		38.53				37				2264.92		34.8449230769

														0.25

														28

														9

														25

														15

														26						35.54

														32

														53

														8

														45

														20

														26

														41

														13

														39

														52

														71

														58

														69

														20

														45

														26

														26

														44

														40

														39

														69

														48

														36

														82

														62

														34

														18

														38

														23

														32

														25

														32

														15

														74

														15

														25

														24

														30

														35

														31

														69

														32





		

				service		Pourcentage

				Infectieux		37%

				Pédiatrie		14%

				nephro		18%

				Maternité		11%

				Medcine.interne		11%

				Reanimation		7%

				Urgence		3%





		



Pourcentage

Répartition des cas positifs selon les services




_1532257649.xls
Graphique1

		E. coli

		Klebsiellla pneumonae

		Proteus sp

		Eterobacter sp

		Pseudomonas aeruginosa

		sp
Staphylococcus

		Streptococcus sp

		Enterococcus sp



total

64

14

6

5

5

3

2

1
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				1		1		1		1		1		1		1		1		1		1		1		1		1		13

		Antibiotique		bouafia fatima		ATTAR IKRAM		ATTAR IKRAM		BENSAID MED		ALALI AKRAM		ZAHOUANI IMANE		TAZARKOUNAT HOWARIA		KADDOUR FATIHA		MAMAD BADRO		BENTATOU LEILA		BENTATOU LEILA		MERABET SOUMIA				R		S		I				% DE S		% DE R		% DE I

		Amox/ AC.clav		I		R		R		R		S		S		R		S		S		I		I		S				4		5		3		12		33.33		41.6666666667		25

		Ampicilline		R		R		R		R		R		R		R		R		R		R		R		R				12		0		0		12		100.00		0		0

		Céfalotine		R		I		S				R		S		I		S		S		R		R						4		4		2		10		40.00		40		20

		Céfazoline		R		S		S		R		R		S		S		S		S		R		R		R				6		6		0		12		50.00		50		0

		Céfépime		R		R		S		R		R		S		S		S		S		R		R		R				7		5		0		12		58.33		41.6666666667		0

		Céfotaxime		R		I		S		R		R		S		S		S		S		R		R		R				6		5		1		12		50.00		41.6666666667		8.3333333333

		Céfoxitine		S		S		S		R		S		S		S		S		S		S		S		S				1		11		0		12		8.33		91.6666666667		0

		Céftazidime		R		S		S		R		R		S		S		S		S		R		R		R				6		6		0		12		50.00		50		0

		Céfuroxime		R		R		S		R		R		S		S		S		S		R		R		R				7		5		0		12		58.33		41.6666666667		0

		Ciprofloxacine		R		S		S		R		R		S		S		S		S		R		I		S				4		7		1		12		33.33		58.3333333333		8.3333333333

		Fosfomycine		S		S		S		R		S		R		S		R		S		S		S		S				3		9		0		12		25.00		75		0

		Gentamicine		R		S		S		R		S		S		S		S		S		R		R		R				5		7		0		12		41.67		58.3333333333		0

		Imépénéme		S		S		S		S		S		S		S		S		S		S		S		S				0		12		0		12		0.00		100		0

		Nitrofurantoine		R		R		S				R		I		S		S		S		I		S						3		5		2		10		30.00		50		20

		Norfloxacine		R		S		S				R		S		S		S		S		I		S		S				2		8		1		11		18.18		72.7272727273		9.0909090909

		Pip/Tazo		S		I		S		R		S		S		S		S		S		S		S		S				1		10		1		12		8.33		83.3333333333		8.3333333333

		Tobramycine		R		S		S		R		S		S		S		S		S		R		R		R				5		7		0		12		41.67		58.3333333333		0

		Triméth/sulfa		R		S		S		R		R		S		S		S		S		R		R		R				6		6		0		12		50.00		50		0

																														82		118		11		211
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								E. coli		Klebsiellla pneumonae		Proteus sp		Eterobacter sp		Pseudomonas aeruginosa		Staphylococcus		Streptococcus sp		Enterococcus sp

																		sp

						total		64		14		6		5		5		3		2		1

								66		14		6		5		5		3		2		1
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total

Répartition des bactéries isolées
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												Amox/ AC.clav		Ampicilline		Céfalotine		Céfazoline		Céfépime		Céfotaxime		Céfoxitine		Céftazidime		Céfuroxime		Ciprofloxacine		Fosfomycine		Gentamicine		Imépénéme		Nitrofurantoine		Norfloxacine		Pip/Tazo		Tobramycine		Triméth/sulfa

				% DE S		% DE R		% DE I		S		33.33		100.0		40.0		50.0		58.3		50.0		8.3		50.0		58.3		33.3		25.0		41.7		0.0		30.0		18.2		8.3		41.7		50.0

				33.33		41.67		25.00		R		41.67		0.0		40.0		50.0		41.7		41.7		91.7		50.0		41.7		58.3		75.0		58.3		100.0		50.0		72.7		83.3		58.3		50.0

				100.00		0.00		0.00		I		25.00		0.0		20.0		0.0		0.0		8.3		0.0		0.0		0.0		8.3		0.0		0.0		0.0		20.0		9.1		8.3		0.0		0.0

				40.00		40.00		20.00

				50.00		50.00		0.00

				58.33		41.67		0.00

				50.00		41.67		8.33

				8.33		91.67		0.00

				50.00		50.00		0.00

				58.33		41.67		0.00

				33.33		58.33		8.33

				25.00		75.00		0.00

				41.67		58.33		0.00

				0.00		100.00		0.00

				30.00		50.00		20.00

				18.18		72.73		9.09

				8.33		83.33		8.33

				41.67		58.33		0.00

				50.00		50.00		0.00

				Amox/ AC.clav

				Ampicilline

				Céfalotine

				Céfazoline

				Céfépime

				Céfotaxime

				Céfoxitine

				Céftazidime

				Céfuroxime

				Ciprofloxacine

				Fosfomycine

				Gentamicine

				Imépénéme

				Nitrofurantoine

				Norfloxacine

				Pip/Tazo

				Tobramycine

				Triméth/sulfa
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Titre draphique




