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Vancomycine resistant enterococci clinical isolates had been associated with outbreaks of nosocomial infections around the world; especialy in developing counteries including most of EMR counteries since the late 1980s. Objectives: Aims of this study were to estimate the prevalence of "VRE" in 2 hospitals of Upper Egypt, to iden​tify the probable risk correlates and to evaluate the significance of pulsed-filed gel electrophoresis as typing method for epidemiological investigation of the source of infection. Methods: This study was conducted during the period from  June 2007 to October 2009 by collection of sam​ples from nosocomially infected patients. For positive samples for enterococci, antibiotic re​sistance was studied and for "VRE" cases, samples from those patients and different sam​ples from related health care staff, from environmental surfaces and from different instruments were collected. Meanwhile, a comprehensive survey was conducted for all these items in the general Surgery Departments in Sohag and Qena District Hospitals"SDH & QDH". Phenotypic identification of "VRE" was done using Bile esculin azid agar (BEAA), followed by genotyping using pulsed-field gel electrophoresis (PFGE) technique which helped in relating the different strains for epidemiological investiga​tion of the source of infection. Additionally, some data about probable risk correlates were col​lected. Results: Vancomycin-resistant enterococci "VRE" was found to be a current problem in "SDH & QDH" with prevalence 9/10000 among the hospitalised patients. It constituted 1.13% of total nosocomial infection and about eighth of total enterococcal infection. "VRE" were most com​monly isolated from wounds (42.9%) and urine (35.7%). Gastro in​testinal colonization with VRE in the infected patient, prolonged hospital stay (>10 days) and antibiotic intake (namely vancomycin and 3rd generation cephalosporins were found to be im​portant risk correlates for infection with "VRE". Pulsed-field gel electrophoresis (PFGE) used for relating of the selected isolates was found to be highly accurate with no inter-observer varia​tion and revealed valuable information about the probable source of "VRE" infection. Results supported that most enterococcal infections were endogenous coming from the patients own bowel flora (92.9% GIT colonization rate among VRE infected patients). The role of health care staff, patient to patient contact and different environmental items in spread and maintenance of "VRE" could be confirmed. The outcome of contamination of patients instruments was found to depend on the early detection and proper management of the cases. Conclusion: "VRE" infection represented a current prob​lem at  both "SDH & QDH"; and some present risk correlates could be prevented. Surveillance measures to identify patients colonized or infected with VRE, cautious manipulation of urine, wound dis​charge, contaminated items, and proper measures for hospital environment and health care personnel are a must to stop the transmission of "VRE" among hospitalised patients and pre​vent the endemicity. The pulsed-field gel electrophoresis was found to be a very promising technique for epidemiological investigation.

The study recomended to follow the "Infection Control Guidelines" distributed by Egyptain MOH in order to minimize the nosocomial infections in the District Hospitals.
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Introduction

          Enterococci are part of the normal intestinal, urinary tract, wound and pelvic infecting flora of humans, but they can cause serious infections. Enterococci ranked from the 2nd – the 3rd as a cause of bacterial endocarditis, bacteraemia, and urinary tract infections; being the fourth most common cause of healthcare-associated infections reported to CDC; from Jan.2006 to October 2007 in the United States 1.

Enterococci resistant to glycopeptides were first reported in England and France 1-3. Since then, the prevalence of VRE colonisation and infection has increased markedly 2. In 2000, 26.3 % of all enterococci associated with hospital-acquired infec​tion in intensive care units in the USA were vancomycin-resistant with 31% increase compared to the mean rate for the previous five years 4.

The serious implication of VRE comes from the fact that there are often no effective therapeutic agents commercially available for them. Also, there is the danger of spread of vancomycin resistance to other organisms, particularly methicillin-resistant Staphylococcus aureus or penicillin-resistant pneumococci for which vancomycin is either the standard treatment or an increasingly alternative agent. 5-6
By definition; nosocomial infections (hospital acquired infection), is an infection that first appears between 48 hours to four days after a patient is admitted to a hospital or other health care facility 5 or within 30 days after discharge 6 
During the last years many nosocomial out​breaks due to VRE have been. described. Hospital environment and health care personnel served as an important vehicles for transmission of infection in these outbreaks.7-9
Investigations of the source and mechanism of spread of enterococci are usually hindered by the lack of reliable typing schemes that are able to iden​tify particular strains beyond the species level. Methodologies like antibiotic resistance patterns, biochemical reactions, bacteriocin typing, phage typing, total plasmid content and serological typing are not sufficiently sensitive to distinguish different strains and require considerable amount of time and materials to be performed.

Investigators have successfully used pulsed-field gel electrophoresis (PFGE) to make compara​tive chromosomal DNA analysis10. This technique seems to be helpful for epidemiological investiga​tion.

So, this work was conducted to achieve the following objectives:-

1- Estimate the prevalence of vancomycin-resistant enterococci (VRE) in two hospitals of Upper Egypt, serving a wide catchment area; Sohag and Qena Governorates. They were Sohag and Qena General Hospitals. 

2- Discribe its distribution and determinants.

3- Study the pheno-typic traits of the organism 

4- Evaluate the sig​nificance of pulsed-field gel electrophoresis as geno-typing method for epidemiological study in tracking the source of infection.

MATERIAL AND METHODS

Timing: Beginning at June 2007 to October 2009

Samples collection:

1-  Different clinical samples (urine, blood, sputum, wound exudate, burns, ascitic and pleural fluids, CSF, throat swab and ear wax) were collected from patients admitted at different departments of Qena and Sohag District (General) Hospitals. Additionally, fecal samples were obtained from those patients.

2- Health care personnel (nurses and physicians) who came in close contact with VRE-infected patients were submitted to swabbing from hands, nose and throat, as well as fecal samples were obtained, whenever possible. 
3- Swabbing was also done for environmental surfaces in relation to VRE infected patients includ​ing blood pressure cuffs, thermometers, gowns, masks, gloves, drains, cannulae, urinary catheters, ryles, dressing tables, bed-linens ..etc.

4- Extensive survey of one of the depart​ments which had VRE nosocomially infected pa​tients was done. It was randomly chosen; this was the General Surgery De​partment; chest compartments. All the wards, operating theater, nurses' station and different environmental items in addition to instruments and devices of this department in the two hospitals were screened every 2 weeks. Other patients sharing the same department were screened concurrently with the health care personnel in contact with patients.

Microbiological Methods: 
All samples and swabs which were collected under complete sterile circum​stances according to Koneman et al. 11, were exam​ined in Microbiology and Immunology Department, Ain-Shams Faculty of Medi​cine, with double check to avoid inter observer variation. Swabs and samples were processed and cultured on appropriate solid and fluid media under suitable incubation condition. Isolation and identifi​cation of enterococci were done by:

A – Studying the Phenotypic characters of isolates.
(1) Colonies morphology, all haemolytic pinpoint colonies on blood agar were identified by Gram-stained films, catalase test with hydrogen per​oxide, streptococcal grouping kit (Oxoid-England), bile esculin hydrolysis and sodium chloride test by brain  heart infusion broth alone and with 6.5% NaCl. Bile esculin azide agar (BEAA) was used to identify all enterococcal isolates. Enterococci were identified as Gram-positive diplococci of short chain, calalase -ve and hydrolyse esculin producing colonies with black halo on BEAA. Confirmation occurred when they produce visible agglutination with streptococcal group D antisera and can grow on brain-heart infu​sion broth in presence of 6.5% NaCl.

(2) Detection of antibiotic sensitivity of enterococci by 2 methods. 
     First, by using disc diffusion test on Bile esculin azide agar (BEAA) with 30 ug vancomycin disk 12-13. The isolated enterococci were considered vancomycin resistant when the zone size was < 14 mm, intermediate susceptibility when zone size was 15-16 mm, and vancomycin sensitive when zone size was > 17 mm .

     Second, by detection of minimal in​hibitory concentration of vancomycin using broth microdilulion susceptibility test with vancomycin pow​der 500 mg [Eli-lilly and Co-Indianapolis, USA] 14
B- Epidemiologic Investigation (Studying Genotypic characters of isolates); using pulsed-field gel electrophoresis technique): According to Endtz et al.,14 with materials provided commercially from (Sigma, Promega and Amersham Pharmacia Bioterh) as follows: 
     
Ten colonies of an overnight culture on 5% sheep blood agar were sus​pended in 100 ml of EET buffer (100 mM sodium EDTA, 10 mM EGTA, 10 mM Trios-HCL; "pH 8.0"). This suspension was mixed with 100 ml of 1% low melting point agarose (Incert agarose: FMC Bioproducts Corp, Rockland, Maine) , and the mix​ture was transferred into sample plug molds (final agarose concentration, 0.5%). The plugs were incu​bated for 4 h at 37° C in 1ml of EET buffer contain​ing 10 mg of lysozyme (Sigma Chemical Co, St Louis, Mo.). 
     
This Lysis solution was replaced by 1 ml EET buffer solution containing 1 mg of proteinase K and 1% sodium sulfate for a fur​ther overnight incubation at 37°C. The plugs were washed six times (30 min each time at room tem​perature) in TE solution (10 mM Tris-HCL "pH 8.0", 1 mM EDTA). To digest the DNA, a 5-mm slice of the sample pluge was placed in a TE solu​tion with 40 U of Sma 1 restriction enzyme (Boehringer GmbH), and the mixture was incubated overnight at 25°C. The plugs were loaded into a 1% agarose gel (Seaken GTG agarose; FMC) in 0.5 x TBE (Tris, borate, EDTA)15. Lambda DNA concatamers were used as a size standard marker. For every run, only 1/8th  slice of a block was loaded into the well.

Electrophoresis was then performed with a CHEF DRII apparatus (Bio-Rad, Richmond, Calif.) programmed in the auto-algorithm mode (block 1, run time of 8 h and switch time of 0.5 to 15 seconds; block 2, run time of 10 h and switch time of 15-30 seconds). The gels were stained with ethidium for 15 min and were destained in distilled water for 1 h before photogra​phy. All gels were inspected visually by two differ​ent investigators. Profiles were designated by a dif​ferent capital letter any time that a distinct pattern (difference of four or more bands) was obtained. Isolates with identical profiles were assigned the same letter. Isolates that differed by one to three bands, consistent with a single genetic event, were assigned to a subtype 16

Comparison was performed between the VRE strains recovered from clinical infection and that recovered from the stool of the same patient. Simi​larly, the isolate from the clinical specimen was compared with that isolated from the environment or the personnel in the same place.
In ordre to ablate the inter-observer variations; all the results were reviewed and interpreteded by one consultant, Dr Yehia Farghaly. 

For all included patients, data; age, sex, antibiotics used and the duration of hospital stay prior to the infection were obtained. 

Statistical handling: Data were coded, verified and analysed using an SPSS program version 10 and an Epi-INFO version 6 (WHO, 1994). 
Pre​valence of all nosocomial, of enterococcal and of VRE infections were calculated. Frequency distribution tables were used for de​scriptive data while assessment for various risk correlates was done using Odd's ratio. Pearson Uncorrected Chi-square and Fisher exact test were used to illucidate sig​nificant differences; if P value was < 0.05.

RESULTS

Results of this study can be portrayed under the following headings:
I- Pattern of nosocomial infections and of  VRE infection: During the period of study the total discharge of the two Hospitals was 15074 patients. From 5071 samples of patients with suspected nosocomial infection from different body sites only 1326 samples yielded different noso​comial pathogens with nosocomial infection rate 8.8% (positive/total discharge).
      A patient is considered to be nosocomialy infected if he / she developed infection as a result of treatment in a hospital; that occurred 48 hours or more after admission.
Enterococci (both vancomycin sensitive and re​sistant) were isolated from 108 samples representing 8.1% of all nosocomial isolates and comprising a prevalence rate of about 7/1000 among hospitalized patients.

Table (1) shows proportion of nosocomial enterococci among nosocomial isolates in different clinical samples during the study period. The highest percent of incrimination of enterococci was among cases of urinary tract infection (18.2%) of cases followed by wound sepsis (9.3%) and burn infection (7%) of cases. Vancomycin resistant en​terococci were recovered from 17 cases out of 108 enterococcal nosocomially infected patients repre​senting 15.7% of all enterococci and 1.2% of all noso​comial pathogens with a prevalence rate of 11/10000 among hospitalized patients.

Proportion of VRE among nosocomial isolates during the study period was shown in table (1) also. The highest percent of VRE among the nosocomial enterococci was among burn, urine, blood, sputum, then wound swabs.
II- Risk correlates for VRE infection: VRE infection was more among females and among those who aged above 40 years. However, this did not differ significantly when compared with the distribution among vancomysin-sensitive (VSE) infected cases (table 2).

Positive history of prior exposure to broad spectrum antibiotic, especially vancomycin or 3rd generation cephalosporins, and prolonged hospital stay for 10 days or more before the first appearance of VRE were highly significant compared to VSE in​fected cases (table 2)

Studying the presence of VRE in stools proved positive in 13 of the patients with nosocomial VRE while the stool cultures of the other patient with VRE were consistently negative. This distribu​tion is highly significant compared with the other studied 94 stool sample collected from other pa​tients without any evidence of clinical infection and from hospital personnel (table 2).
III. Epidemiological investigation of the source of infection including genotyping: In 12 patients (82.2%) the strain recovered from the clinical specimen and from stool of each patient; had similar band patterns denoting that they were most probably the same.

Other investigation of the possible sources of infection with pulsed-field gel electrophoresis (PFGE) revealed the following six situations:-

- In one patient whose central venous pressure (CVP) catheter was found to be contaminated with VRE, he developed polymicrobial bacteraemia in​cluding the same VRE strain few days later, then he died.

- In another patient, once VRE was isolated from intravenous catheter, it was replaced and the patient escaped developing any nosocomial infection or further carrying VRE at any body site.

- The VRE strain recovered from a gown of one nurse had similar band patterns to that recovered simultaneously from the wound of a patient in her ward.

- The restriction enonuclease digestion (RED) pattern of a strain recovered from the hand of one nurse was different from that recovered from the wound of a patient at the same time.

- After discharge of this patient, another patient who was admitted in the same ward developed wound infection with VRE having the same (RED) pattern of the previous patient.
- VRE strain recovered from bed-linen of a VRE bactraemic patient closely resembled that recovered from his blood and his stool. (Figure 1). number of enterococci were so small that it cannot be of significant importance.
DISCUSSION

The rapid emergence of vancomycin resistance in enterococci and the increasing prevalence of their colonization in hospitalized patients make it impor​tant for clinical laboratories to identify such isolates with great accuracy 8'19
Bile esculin azid agar (BEAA) used for iden​tification of enterococci in this study and the pulsed-field gel electrophoresis technique (PFGE) used for relating the selected isolates were found to by highly selective and accurate with no interobserver variation agreeing with other investigators 17'20.

During the period of this study, enterococci were found to represent 8.1% of all hospital acquired pathogens, agreeing with a report of National Nosocomial Infection Surveillance (NNIS) in U.S. Hospi​tals, where enterococci had been identified as the second to fourth most frequent nosocomial pathogen that played a causal role in 5-15% of infections 1. Consisting with the same report as regrard the distri​bution; urinary tract infections were by far the most common enterococcal infection in the present study, followed by wound infection.

The overall prevalence of vancomycin resis​tance among enterococci was 15.7% similar to other reports 9'21, while Safdar and Mak 21 reported that 26% of nosocomial infections with enterococci in U.S. Hospitals were vancomycin resistant. This is in support of the importance of VRE as nosocomial infection pathogen as detected in the present study.

Vancomycin-resistant enterococci were mostly isolated from wound and urine (42.9% and 35.7% of the total enterococci, respectively). This result go with those of other investigators 23 who isolated VRE most frequently from urine and wound (55% and 14%, respectively). The difference in order and percentage can be explained by the high frequency of wound infection among the total nosocomial in​fections in the present study (more than one third).

The vancomycin-resistant enterococci (VRE) were recovered more among old age patients (> 70% were over 40 years ) which may be attributed to less immunocompetence of these patients with more proneness to infections even with opportunistic pathogen. However, this did not reach statistical significance compared to vancomycin susceptible enterococci which were also more common among old age group 24 which is in concordance with other's reports 10'24. Similarly, the insignificance of differ​ence in the sex distribution could be explained. of much concern was the strong association, observed in this study, between the length of hospi​tal stay and the acquisition of VRE. The vast major​ity of VRE infected patients were hospitalized for a time range of 10-35 days before they were proved to be VRE positive. Also, the history of exposure to broad spectrum antibiotics namely third generation cephalosporins and vancomycin shortly before the occurance of VRE infection was highly significant. Several studies reported similar finding concerning the above mentioned risk correlates14'19'22'25'26
After screening the patients with VRE infection for the presence of VRE in their stool, (92.9%) colo​nization rate among them was found which is sig​nificantly much higher than (3.7%) found among all other examined faecal samples from other non-infected patients and health care personnel. This finding supports that GIT is the most common site of colonization with VRE and supports the original thoughts that most enterococcal infections are en​dogenous coming from the patients own bowel flora. This is in agreement with others 27
The comprehensive surveillance in the General Surgery Department for epidemiological investiga​tions of other possible sources of VRE nosocomial infections revealed very important informadoins.

Contamination of some patient-related instru​ments as intravenous catheter with VRE may pass with no impact on the patient if early detected and immediately changed as occurred in the case with IV catheter contamination. On the con​trary, such instruments contamination may contrib​ute to a very serious fate as death of the case with thoracentesis contamination which was not adequately managed. This can be also explained with the easily access of this instrument to blood. It is important to mention that this patient with venous catheter contamination didn't carry the organism in his GIT and VRE was not further isolated from any item in the ward.

Another important finding was that health care staff may play an important role as a source of VRE. Recovery of VRE from the gown of one nurse of the operating team and recovery of genotypically related strain VRE from the wound of a patient denotes that spread via staff members might occur, particularly that this patient didn't harbor the organism in his stool; excluding the role of endogenous infection. Evidence of nosocomial transmission by health care workers was also proved by other reports 8.
When VRE was isolated from hand of one nurse, concomitant with a case of wound sepsis due to VRE, the use of restriction endonuclease diges​tion (RED) patterns comparison proved the complete difference between the two strains. This agrees with several studies that proved that pulsed-field gel electrophoresis (PFGE) demonstrated a promise as an epidemiologic and investigational tool for typing of VRE 27'28'29,30. The PFGE helps to ascertain or exclude the similarity of strains, so, it is both good positive and good negative test. The use of restriction en​donuclease digestion pattern (RED) of chromosomal DNA is of great help.30                  
Also, this study revealed that acquisition of VRE by cross-colonization of the environment may play an important role in maintaince and transmis​sion of VRE. Bed-linens of a VRE-infected patient became a source of infection to a next patient due to its insufficient disinfection. In another situation, a patient in the ward attracted infection with the same strain of a previously discharged patient consisting with a previous study1'30. Although the exact mode was not clear, environment sites and surfaces or probably a staff member might be the source.

This is in agreement with the results of other studies 24 that some environmental sites and sur​faces may be potential high risk sources of environ​mental contamination and may contribute to an en​demic situation. Of these, urine containers and rectal instrumentation are particularly impor​tant, followed by others as dressing tables, bed lin​ens, fomits and shared instruments.

So, epidemiological investigation in the studied current 2 hospitals revealed that gastrointestinal colonization was mostly responsible for the majority of cases of VRE infection. Evidence of nosocomial spread by health care staff and patient to patient contact was also provided. In addition; multiple strains of VRE were found to be distributed in the hospital environment but the mode of trans​mission wasn't proven in some situations.

CONCLUSION the present study concluded that VRE infection represented current problem in Upper Egypt Hospitals. Gastrointestinal colonization, prolonged hospital stay together with prolonged antibiotic intake were important risk correlates. The VRE infection was most commonly en​countered in urine and wound specimens denoting their importance as a source for exogenous infection. Hospital environment and health care personnel might play an important role in transmission of VRE. The pulsed-field gel electrophoresis (PFGE) was proved to be an important  epidemiologic tool for typing of VRE.
Recommendations: Because of the rapidly progress​ing increase in vancomycin resistance in entero-cocci, this study recommends the following:

1- A comprehensive stuck to Ministry of Health guidelines for infection control and institute specific strategic plans for infection control measures; must be established and excuted.

2- Surveillance measures to identify patients who are colo​nized or infected with VRE.

3- Isolation measures to prevent person-to person transmission of VRE.

4- Instructions for wise use of vancomycin and other antibiotics.

5- Limitation of the length of hospital stays of the patient to be as short as possible.
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