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ABSTRACT- Nosocomial infections (NIs) are a noteworthy contributer of expanded diseases, mortality and
emergency clinic costs, in spite of the fact they are regularly preventable. Most Nis are related with an obtrusive
gadget amid hospitalization and excessively happen in older emergency unit patients. This study is concerned with
determining the percentage of nosocomial infections and identifying the bacteria involved and then estimating the
impact of different antibiotic disks on isolated bacteria in urine and stool samples. This study included 100 urine and
stool samples obtained from 50 patients staying for 3 days or more in Gastroenterology Surgical Center, Mansoura
University, Mansoura, Egypt. Different antibiotic disks selected from five families having different mode of action were
used. Our findings demonstrated that the highest prevalence rate of NI was detected in K. pneumoniae was found to
have the highest detection rate of 40.6% (n=13) followed by E. coli (31.25%, n=10), P. mirabilis (12.5%, n=4), MRSA
(6.25%, n=2), Ps. aeruginosa (6.25%, n=2) and finally Ps. putida (3.15%, n=1). The results showed variable effects of

various antibiotics on isolated bacteria.
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1 INTRODUCTION
osocomial infection (NI) is among the most
| \ | troublesome issues standing up to clinicians
who manage severally sick patients. They are
winding up all the more disturbing in 21t century as
antibiotic obstruction spreads. By drawing out the
healing facility remain of patients, NI adds essentially
to the financial weight. The occurrence of NI is assessed
at 5-10% in tertiary consideration doctor's facilities
coming to up to 28% in emergency unit). 90% of the Nls
are caused by microscopic organisms, while
mycobacterial, viral, parasitic or protozoal operators
are less regularly included (1). Nosocomial disease can
be characterized as: A contamination obtained in
healing center by a patient who was conceded for a
reason other than that disease (2). Disease happening in
a patient in a hospitals or other healing facility in
whom the contamination was absent or brooding at the
season  of  confirmation. @ This  incorporates
contaminations procured in the healing facility yet
showing up after release and furthermore word related
diseases among staff of the office (3).
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Nosocomial infection can be spread in the healing
center environment, nursing home environment,
restoration office, facility or other clinical settings.
Infection is spread to the vulnerable patient in the
clinical setting by various methods. Human services
staff can spread disease, notwithstanding debased gear,
bed materials or air beads(4). The infection can start
from the outside condition, another tainted patient,
staff that might be contaminated or at times, the
wellspring of the disease can't be resolved. Now and
again the microorganism starts from the patient's own
skin flora, getting to be entrepreneurial after medical
procedure or different systems that trade off the
defensive skin boundary(5). Notwithstanding the way
that the patient may have gotten the disease from their
own skin, the sullying is so far idea to be nosocomial
since it makes in the medical services setting. Find a
wide range of kinds of microorganisms like Escherichia
coli (E. coli), Pseudomonas aeruginosa (Ps. aeruginosa),
Acinetobacter baumannii, Staphylococcus aureus (S. aureus)
and Methicillin resistant S. aureus (MRSA)(6). This
study is concerned with determining the percentage of
nosocomial infections and identifying the bacteria
involved and then estimating the impact of different
antibiotic disks on isolated bacteria.

2 MATERIALS AND METHODS

Urine and stool samples were obtained from fifty
consecutive patients staying three days or more were
randomly recruited from the Gastroenterology Surgical
Center (GEC), Mansoura University, Mansoura, Egypt.
Informed consents were obtained from all participants
and they were fully informed concerning the diagnostic
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procedures involved and disease nature. The study
protocol conformed to ethical guide-lines of 1975
Helsinki Declaration. Urine and stool samples were
prepared for microbiological studies in order to
identify = nosocomial  infection.  Nutrient and
MacCkonkey agar were used for culturing urine and
stool samples. Finally, the isolated bacteria were
morphologically and biochemically identified and kept
for subsequent analysis for assessing the influence of
different antibiotics disks (OXOID, England) on them
according to agar disk-diffusion method(7).

3 STATISTICAL ANALYSES

Every single measurable investigation were performed
by Statistical Package for the Social Sciences (SPSS)
programming adaptation 15.0 (SPSS Inc., Chicago, IL)
and GraphPad Prism bundle; V. 5.0 (GraphPad
Software, San Diego, CA).

4 RESULTS

First of all, this work aimed to identify different
bacterial isolates related to nosocomial infections and
estimating their prevalence rates in urine and stool
samples. These samples were further classified based
on nosocomial infections into positive and negative
groups as shown in Figure 1.
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Figure 1. Detection rate of bacterial isolates associated
with nosocomial infections in urine and stool samples.

Our results showed that 18 out of 50 urine samples
were tested positive whereas 32 out of those were
tested negative for the presence of bacteria associated
with nosocomial infections. In addition, 14 out of 50 of
stool samples were tested positive whereas 36 out of
those were tested negative for the presence of bacteria
associated with nosocomial infections. Overall, 32 out
of 100 samples (32.0%) samples were tested positive for
the presence of nosocomial infections bacteria.
Interestingly, it was estimated that urine samples were
associated with a 1.29-fold increase (i.e. 29% increase)

over stool samples for the presence of bacteria
associated with nosocomial infections as depicted in
Figure 2.
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Figure 2. Distribution of the observed fold changes for
the presence of bacteria associated with nosocomial
infections in different samples.

The positive urine and stool samples were identified by
VITEK 2 compact 15 (Biomerieux, France). As a
consequence, different pathogenic bacteria were
appeared with variable prevalence rates in different
urine and stool samples as presented in Figure 3.
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Figure 3. Prevalence of different types of pathogenic
isolated bacteria associated with nosocomial infections
in urine and stool samples.

Interestingly, K. pneumoniae was found to have the
highest detection rate of 40.6% (n=13) followed by E.
coli (31.25%, n=10), P. mirabilis (12.5%, n=4), MRSA
(6.25%, n=2), Ps. aeruginosa (6.25%, n=2) and finally Ps.
putida (3.15%, n=1) as depicted in Figure 4.
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Figure 4. Overall infection rates of pathogenic bacteria
isolated from patient samples associated with
nosocomial infections.

The second part of this work was dedicated to
investigating the influence of different families of
antibiotic disks on nosocomial infections. Generally,
antibiotics were selected from five groups having
different mode of action. They are quinolones, p-
lactams, aminoglycosides, macrolides and
cephalosporines. Thus, the efficiency of different
families of antibiotic disks were measured against the
aforementioned bacteria associated with nosocomial
infections and the results were shown in Table 1.

Table 1. Impact of antibiotics against isolated bacteria

according to agar disk diffusion.

Clear zone (mm)

Name of Antibiotics X P. Ps.

E. coli MRSA Ps. putida
preumoniae  mirabilis qeruginosa
Ciprofloxacin (CIP) 27 R 33 31 29 14
Norfloxacin (NOR) 28 R 38 31 25 R
Imipenem (IPM) 29 R 23 40 25 24
Cefotaxime (CTX) 30 R 15 R R R
Amikacin (Ak) 22 9 21 27 24 20
Erythromycin (E) R R R R R R
Ceftriaxone (CRO) 27 R 14 R R R
(R)Resistant

5 DISCUSION

Nosocomial infection influences immense number of
patients universally, raising death rate and money
related misfortunes fundamentally. As indicated by
gauge revealed of WHO, around 15% of all hospitalized
patients  experience the ill effects of these
diseases(8).These infections are in charge of 4-56% of all
demise causes in neonates, with frequency rate of 75%
in South-East Asia and Sub-Saharan Africa(9). The

frequency is sufficiently high in high income nations
i.e. somewhere in the range of 3.5% and 12% while it
changes somewhere in the range of 5.7% and 19.1% in
center and low salary nations(10). The recurrence of in
general diseases in low income nations is multiple
times higher than in high pay nations though this
frequency is twenty multiple times higher in
neonates(11).

In the present study, our results showed that the
overall percentage of bacterial isolates associated with
nosocomial infections has been demonstrated in 32% of
urine and stool samples. Interestingly, our findings
showed that 28% of stool and 36% of urine samples
were tested positive for the presence of nosocomial
infections higher than that produced previously by
Custovic et al.,(12) who demonstrated that nosocomial
infections were found in only 9% and 16% of stool and
urine samples, respectively. It is noteworthy that
nosocomial infections are caused by many microbes.
However, bacteria are responsible for approximately
90% of nosocomial infections(13). In this study, the
agents that have been isolated from the included
samples were K. pneumoniae, E. coli, P. mirabilis, MRSA,
Ps. aeruginosa in addition to Ps. putida. Out of these
bacteria, K. pneumoniae and E. coli were found to have
the highest detection rates. The results showed that K.
pneumoniae had a prevalence rate in urine and stool
samples accounting for 38.9% and 42.9%, respectively.
On the other hand, Shaikh et al.,(14) reported E. coli as
the most frequent pathogen (26.3%) while Klebsiella spp.
was responsible for only 52% of all urinary tract
infections. Overall, the present study showed that K.
pneumoniae was found to have the highest detection
rate of 40.6% followed by E. coli (31.25%), P. mirabilis
(12.5%), MRSA (6.25%), Ps. aeruginosa (6.25%) and
finally Ps. putida (3.15%). However, Borg et al.(15)
reported that the highest levels of MRSA were
observed in Jordan, Egypt and Malta, which were all
above 50% higher than that provided in this study.
Custovic et al.,(12) reported that K. pneumoniae was the
most frequently isolated gram negative pathogen (51%
of all positive samples), followed by Ps. aeruginosa
(10%), P. mirabilis (7%) and E. coli (4%), respectively;
while MRSA was the most common among gram
positive bacteria (15%).

On the other hand, this work was also concerned with
estimating the impact of five families of antibiotics on
the isolated bacteria associated with nosocomial
infection. Interestingly, several studies have been
performed for investigating the impact of different
families of antibiotic on nosocomial bacteria. Among
these, the study that was reported by Lombardi et
al.,(16) who showed that Ps. putida was resistant to
quinolones but it was susceptible to aminoglycocides
except for amikacin. As well, Kim et al.,(17) reported
that Ps. putida was susceptible to ciprofloxacin,
levofloxacin, amikacin and meropenem. Another study
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was reported by Ayub et al.(18) showed that S. aureus
and P. mirabilis were resistant to amoxicillin but
susceptible to tetracycline. In addition, Mustafa et
al,,(19) reported that MRSA was resistant only to (-
lactams while S. aureus was resistant to penicillin and
susceptible to nitrofurantoin, vancomycin, levofloxacin,
tetracycline, and erythromycin. Mustafa et al.,(19) also
reported that the most potent antimicrobials on E. coli
were meropenem, levofloxacin and amikacin. It was
also reported that K. pneumonige was susceptible to
amikacin and moderately sensitive to ceftriaxone,
ciprofloxacin and tetracycline. Additionally, Mustafa et
al.,(19) reported that the most potent antimicrobials on
Ps. aeruginosa were meropenem and levofloxacin while
Ps.  aeruginosa was resistant to tetracycline,
erythromycin and vancomycin. This is comparable with
the rates reported by various authors Maehara et
al.,(20); Aga et al.,(21) and Baker et al.,(22). In this work,
all included antibiotic families have showed variable
activities when used. In case of E. coli, cefotaxime
antibiotic was found to have the maximum activity
followed by imipenem and norfloxacin whereas, on the
contrary, erythromycin showed no activity against E.
coli. With regard to K. pneumoniae, our results provided
that neomycin followed by amikacin were the most
efficient antibiotic that performed well. With respect to
P. mirabilis, norfloxacin was found to have the
maximum activity followed by ciprofloxacin. As well,
imipenem was found to have the maximum activity
against MRSA and Ps. putida. with regard to Ps.
aeruginosa, ciprofloxacin was found to have the
maximum activity followed by norfloxacin and
imipenem.

6 Conclusion:

In conclusion, the highest prevalence rate of NI was
detected in K. pneumoniae was found to have the
highest detection rate of 40.6%. In additionally, urine
samples were associated with a 1.29-fold increase (i.e.
29% increase) over stool samples for the presence of
bacteria associated with nosocomial infections.
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