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Abstract:

Staphylococcus Sp.is the most common type of bacteria found in contamination place, we design this
study to compare the contamination accident between two hospitals in Baghdad.One of them isthe Burns
Specialist Hospital in the Medical CityinRusafa and another one is Al-Karama Hospital in Karkh. The
samples were collected fromOperativeWard Nol (OW1), Operative Ward No2 (OW2), Consulting Pharmacy
(CP), Emergency Room (ER), Reception Room (RR), Women's Ward (WW) and Men's Ward (MW).The
samples were taken from inside each clinical unit, surfaces, food, and air. The results showed that the
number of samples containing Staphylococcus sp. bacteria is 81, including 45 belonging to Al-Karama Burns
Ward Hospital and 36 belonging to the Medical City Hospital, Burns Special Hospital. The results of
Medical City Hospital showed that Staphylococcus sp.isolates resist many antibiotics, 99.99% of the isolates
from patient samples were resistant to(CLR, P, AMP); 92.30% of the isolates from air samples were resistant
to(P, MET) and 85.71%of isolates from surfaces and food samples were resist for (AMP, MET). Also the
results of Al-KaramaHospital showed that the highest resistance in the staphylococcus sp.isolateswere in
patient samplesfor (AMP, SXT), in surface samples for (E), in food samples for (E,P) and in air samples for
(P) and the resistance rates were 100% to all these antibiotics.
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Introduction:

Surfaces, air,floors, and patients transmit
microorganisms to hospital environments, and this
is the main source of different pathogens that may
cause Nosocomial infections NIs . Infections
acquired in ahospital or health care service unit
appearing within 48 hours ormore
afterhospitalization or within three days are called
Nosocomial infections (NIs)2.Ventilation system,
ventilation community, crowded place,and dust,
help spreaddiseases and thus increase infections
through sneezing and coughing, high level of
movements, and optimal management of the
levelhospital environment®. Clean air is a basic
requirement of life*. Contaminated air can cause
many type of nosocomial infections such as
bacteria, fungi, and viruses NIs.

Many researchers have found that bacteria
are much moreimportant in this regard. The most
common microorganisms in the hospital preparation

or organisms commonly associated with NIs are
Staphylococcus aureus, Coagulase-negative
staphylococci CoNS, Pseudomonas aeruginosa, and
E. coli, and Klebsiella®>. The hospital service
environment contains most strains of multidrug-
resistant bacteria (MDR)®.

Indoor air pollution is a major problem in
people's daily life. Efficient corrective methods are
urgently needed to combat the problem of indoor air
quality: bacteria, pollen grains, smoke, humidity,
chemical substances, and gases released by
anthropogenic activity have adverse health effects
on humans. Methicillin-resistantStaphylococcus
aureus(MRSA) strainsin long-term care facilities
are often more associated with colonialism than
clinical infection ’.

Almost all beta-lactam antibiotics have no
match effect on methicillin-resistant S. aureus
(MRSA) strains, which have developed a gene that
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makes them resistant.Other antibiotic resistance is
also common, particularly in MRSA associated with
hospitals. The Staphylococcaceae family includes
Staphylococcus aureus, a Gram-positive, coagulase-
positive coccus found in healthcare settings. It has
been shown that S. aureus has acquired resistance to
the beta-lactam antibiotics methicillin and other
penicillins and cephalosporins through the mecA
and mecC genes®.

The aim of this study is investigating the
bacterial quality of indoor environment of hospital
to raise awareness and provide a reference point for
better service in hospitals.

Materials and Methods:
Sampling techniques:
Sampling procedures

Air samples were taken from seven selected
ward suites from the hospital (theBurns Specialist
Hospital, Medical City Department, Al Karama
Teaching Hospitalthese suites are: Operations ward
Nol(OW1), Operations ward No2 (OW2),
Consulting Pharmacy (CP), Emergency Room (ER),
Reception Room (RR), Women's ward (WW) and
Men's ward (MW). Bacterial measurements were
made by passive air sampling technique any way to
settle the plate using 9 cm Petri dishes. In each
suite, five Petri dishes were used for 30
minutes.Bacteria were collected on nutrient agar,
mannitol salt agar, MacConkey Agar, Sabouraud
Dextrose Agar, and Blood agar.

Air samples

The sampling height approaching the human
breathing area was 1 meter above the ground and in
the middle of the room. To reduce air pollutant
relief, openings such as doors and windows,
including the mechanical ventilators, were closed
during sampling. In addition, the movement of
people during sampling was limited to avoid air
disturbance. Analyses were performed using both
guantitative and qualitative methods. The main goal
of the quantitative analysis was to determine the
bacterial load, or the total number of bacteria
present in the interior air of the room. To determine
the load, exposed culture media/air samples were
taken to the laboratory and incubated at 37 °C for
twenty-four-hours. ~ After a  twenty-four-hour
incubation period, bacteria were enumerated as
colony-forming units (CFU) and CFU/m3 were
identified by the Formula®:

N=5a*10%b t)™!

Where N = microbial CFU/m3 of indoor
air; A = number of colonies per Petri dish; b =
surface of the dish (Cm?); and t = exposure time
(minutes). Besides, ANOVA and Chi-square
method were also conducted to get the average
concentration of bacteria from the wards.

The European  Commission  Report
established the following limits for bio-aerosols: 0
undetectable, 1-499 CFU/m?® low, 500-999 CFU/m?
medium and > 1000 CFU/m? high°.

Surface samples

Smear samples were collected from the seven
suites mentioned earlierinside thehospital. And from
eachward seven swabs were taken from different
sites depending on the type of ward and the devices
present in the suite.

Afterward, the samples were delivered to the
laboratory, each swab was immersed in liquid
nutrient broth (BHI) and incubated at 37 £ 1 °C for
24 h. Growth was observed, swabs were implanted
in nutrient agar, mannitol salt agar, MacConkey
Agar, Sabouraud Dextrose Agar, and Blood agar.

Then it was embraced at 37 + 1 °C for 24
hours. Characteristic colonies were isolated and
purified by sub-implantation in a fresh and
incubated medium at 37 £ 1 °C for 24 h to isolate
the pure strain in accordance with the
recommendations of Meunier et al ** modifying this
method by cultivating the swabs immediately after
placing them in the nutrient solution (BHI) to obtain
the true number of bacteria present on the surface.

Clinical samples

Eighteen clinical samples were collectedfrom
patients with burn injuries who were treated at the
Burns  Specialist  Hospital, Medical City
Department, and Al Karama  Teaching
Hospital Complex Burn specialized hospital.

Bacterial Diagnosis
-Microscopical and Morphological Diagnosis
Staphylococcus sp. was identified as
gram  positive  bacteria, which  appeared
microscopically as cocci with diploids, tetrads and
clusters like aggregation. The S. aurous was present
on blood agar as smooth, yellow or off - white
colonies, which showed varying degrees of growth
and exhibited p-hemolysis after 24-48 hour of
incubation as shown in Fig.1.
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Figure 1. A-Gram staining of Staphylococcus sp. Gram positive bacteria under componund
microscope(100X) and B-bacteria grown on mannitol salt agar, after incubation at 37°Cfor 24 hours.

-Biochemical Tests

Biochemically, Staphylococcus is shown
in Table.1 and the test included with the result of
Staphylococcus aureus, Staphylococcus
epidermidis,  Staphylococcus  hominis  and

Staphylococcus ~ saccharolyticus.  This  test
involved aerobic growth (thioglycolate), growth
on NaCl agar 10%(w/v) and 15%(w/v), urease,
coagulase (rabbit  plasma), hemolysis,
deoxyribonuclease (DNase agar)**.

Table 1. Characteristics differentiating the species of the genus Staphylococcus.

No.  Characteristics S.aureus S.epidermidis S.hominis S.saccharolyticus
1 Aerobic growth(thioglycolate) + + + -w
2 Growth on NaCl agar + w W ND
10%(w/v)
15%(w/v) w - - ND
3 Urease +w + + ND
4 Coagulase + - - -
(rabbit plasma)
5 Hemolysis + -w -w -
6 Deoxyribonuclease + -w -w ND
(DNase agar)

(-): Negative (+): Positive (w): weak reaction (-w): negative to weak reaction (+w): positive to weak reaction (ND): Not Detected.

Antimicrobial Susceptibility Testing

In order to isolate the antimicrobial
susceptibility profile, the Kirby—Bauer agar disc
diffusion method was used. The chosen suspension
of the test organism is made from similar colonies.
Comparisons with McFarland Barium choride
solutions 0.5'%. were used to estimate suspension
densities. It was dropped into the broth and then
accelerated throughout the entire Muller—Hinton
Agar plate, sterile swabs were used (Oxoid, LTD).
The antibiotic tablets were then incubated at 37°C
for 18-24 hours on inoculated agar. Tablet growth
inhibition and interpretation were assessed using
ICLSI-recommended methods, with results reported

as inhibition diameters (CLSI)®. The drugs tested
were ciprofloxacin 5 pg, gentamicin 10 pg,
tetracycline 30 ug, methicillin 5 g,
chloramphenicol 30 pg, ceftriaxone 30 pg,
noroxacillin 10 pg, agmentin 30 pg. Ampicillin 10
pg, penicillin 10 IU, erythromycin 15 pg,
trimethoprim 25 g, doxycyclin 30 g,
kalindamisin 2 pg, and clarithromycin 15 pg®.

Results:

The total samples were taken from both
hospital (Medical City, Karama) 81 sample for the
Staphylococcus sp. Samples represented by 36
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samples from the Medical City Hospital divided
between patient samples 9 and samples from
surfaces 7 and others from food 7 in addition to air
samples 13 and 45 samples from the
KaramaHospital divided between patient samples 9
and samples from surfaces 13and others from food
10in addition to air samples 13.

The results showed that there were differences
in antibiotic resistance. The highest resistance to
bacteria was isolated from the Medical City

Hospital for patient samples. The results showed
that the highest resistance to the following
antibiotics (AMP, P, CLR) where the resistance rate
was 99.99%, followed by samples isolated from the
air with a resistance rate of 92.30% to (P, MET),
followed by samples isolated from the surfaces with
a resistance rate of 85.71% to (CLR), and samples
isolated from the food with a resistance rate of
85.71% to (AMP, MET).

as shown in Table. 2 and Fig.2.

Table2. Resistance of Staphylococcus sp. isolated from Medical city Hospital of clinic, surface food and
air against various antibiotics, shown in %. And Chi-square analysis.

NO.  Type of Antibiotics Clinical () Surface (@) Food (00 Air (@)
1 E- R 7(77.77%) ** 2(28.57%) 0.00 1(14.28%) 0.3 9(69.23%) g**
Erythromycin(15m S 0(0.00%) 2(28.57%) 2(28.57%) 0(0.00%)

a)

2 CN- R 8(88.88%)  5.4** 2(2857%) 12  1(14.28%)  35%  2(15.38%) 6.2%*
Gentamicin(10mg) S 1(11.11%) 5(71.42%) 6(85.71%) 11(84.61%)

3 DXT- R 2(2222%) 000  2(2857%) 12  2(2857%) 1.2  4(40.00%) 13
Doxycylin S 2(22.22%) 5(71.42%) 5(71.42%) 8(61.53%)
(30mg)

4 Nor- R 8(88.88%)  5.4** 2(2857%) 12  2(2857%) 06  3(3.90%) 3
Norfloxacillin(lom S 1(11.11%) 5(71.42%) 4(57.14%) 9(69.23%)
a)

5 CLR - R 9(99.99%) Q** 6(85.71%) 6** 5(71.42%) 1.2 9(69.23%) 3
Clarithromycine(15 S 0(0.00%) 0(0.00%) 2(28.57%) 3(3.90%)
mg)

6 CD_ R 8(88.88%) 8** 2(28.57%) 0.3 1(14.28%) 0.3 2(15.38%) 0.00
Clindamycin S 0(0.00%) 1(14.28%) 2(28.57%) 2(15.38%)
(2mg)

7 CRO-Ceftriaxone R 8(88.88%)  8** 2(2857%) 12  1(14.28%) 1 2(15.38%) 2.7
(30mg) S 0(0.00%) 5(71.42%) 3(42.85%) 7(53.84%)

8 AMP- R 9(99.99%)  9** 7(71.42%)  7**  6(85.71%)  35*  11(84.61%)  6.2**
Ampicillin S 0(0.00%) 0(0.00%) 1(14.28%) 2(15.38%)
(10mg)

9 C R 9(90.00%)  9** 2(2857%) 12 2(2857%) 12  10(76.92%)  5.3**
Chloramphenicol(3 S 0(0.00%) 5(71.42%) 5(71.42%) 2(15.38%)
0mg)

10  TET- R  5(55.55%) 2.6 2(2857%) 12  2(2857%) 0.6  4(30.76%) 1.9

Tetracycline(30mg) S 1(11.11%)

11 P- R 9(99.99%) g**
Penicillin S 0(0.00%)
(101V)

12 MET- R 7(77.77%) 4.5%*

Methicillin (5mg) S 1(11.11%)

13 CIP- R 8(88.88%) 5.4%*
Ciprofloxacin(5mg) S 1(11.11%)

14 SXT R 8(88.88%) 5.4%*
Trimethoprim(25m S 1(11.11%)
9)

15 AUG-Augmentin R 8(88.88%) 5.4%**
(30mg) S 1(11.11%)

*(P<0.05)-sig., **(P<0.01)-H.sig., 0.00: non-significant
R: Resistant and S: Sensitive

5(71.42%)

6(85.71%)  3.5*
1(14.28%)

6(85.71%)  6**
0(0.00%)

2(2857%) 0.6
4(57.14%)

3(42.85%) 0.1
4(57.14%)

4(57.14%)3 0.1
(42.58%)

4(57.14%) 9(69.23%)

5(71.42%) 1.2
2(28.57%)

12(92.30%)  9.3**
1(7.69%)

6(85.71%)  3.5*
1(14.28%)

12(92.30%)  12%*
0(0.00%)

1(14.28%) 03
2(28.57%)

2(15.38%) 1.2
5(38.46%)

1(14.28%) 26
5(71.42%)

4(40.00%) 1.3
8(61.53%)

4(57.14%) 0.1
3(42.85%)

7(53.84%) 0.07
6(46.15%)

The results showed that there were
differences in antibiotic resistance, which was the
highest resistance to bacteria isolated from the

Karama Hospital for patient samples. The results
showed that the highest resistance to the following
antibiotics in a clinical sample (AMP, SXT), (E) for
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surface sample, (E, P) for food sample, and (P) for  the antibiotics mentioned above.
air sample where the resistance rate was 100.00%to as shown in Table.3, and Fig.3.

Table3.ResistanceofStaphylococcussp. Isolated from Karama Hospital of clinic, surface food and air
against various antibiotics, shown in %. And Chi-square analysis.

NO. Type of Antibiotics Clinical (7> Surface (y¥)  Food () Air ()
1 E- R  8(88.88%) 8*  13(100.00%) 13** 10(100.00% 10**  8(60.53%) 2.2
Erythromycin(16mg S 0(0.00%) * 0(0.00%) ) 3(23.07%)

0(0.00%)

2 CN- R 7(77.77%) 2.7 6(46.15%) 0.07 7(70.00%) 16 6(46.15%)  0.00
Gentamicin(10mg) S 2(22.22%) 7(53.84%) 3(30.00%) 6(46.15%)

3 DXT- R 5(55.55%) 0.5 5(38.46%) 0.6 6(60.00%) 0.4 5(38.46%) 0.6
Doxycylin S 3(33.33%) 8(61.53%) 4(40.00%) 8(60.53%)
(30mg)

4 Nor- R 7(77.77%) 2.7  6(46.15%) 0.07  3(30.00%) 1.6 7(53.84%) 0.07
Norfloxacillin(l0m S 2(22.22%) 7(53.84%) 7(70.00%) 6(46.15%)

a)

5 CLR - R 5(55.55%) 0.1 3(23.07%) 0.5 7(70.00%) 1.6 12(92.30%)  12**
Clarithromycin(15m S 4(44.44%) 5(38.46%) 3(30.00%) 0(0.00%)

9)

6 CD_ R 7(77.77%) Vel 1(7.69%) 6.4*  4(40.00%) 0 7(53.84%) 2.7
Clindamycin S 0(0.00%) * 9(69.23%) * 4(40.00%) 2(15.38%)
(2mg)

7 CRO-Ceftriaxone R 7(77.77%) 7% 2(15.38%) 2.7  5(50.00%) 0.1 3(23.07%)  0.00
(30mg) S 0(0.00%) * 7(53.84%) 4(40.00%) 3(23.07%)

8 AMP- R 9(100.00%)  9*  3(23.07%) 3**  8(80.00%) 3.6*  10(76.92%) 3.7
Ampicillin S 0(0.00%) * 0(0.00%) 2(20.00%) 3(23.07%)
(10mg)

9 C R 8(88.88%) 8*  7(53.84%) 0.07  9(90.00%) g 7(53.84%) 0.8
Chloramphenicol(3 S 0(0.00%) * 6(46.15%) 0(0.00%) 4(30.76%)
0mg)

10 TET- R 6(66.66%) 1.2 4(30.76%) 19 5(50.00%) 0.1 1(7.69%) 6.4
Tetracycline(30mg) S 2(22.22%) 9(69.23%) 4(40.00%) 9(69.23%)

11 P- R 6(66.66%) 1.2 9(69.23%) 19 10(100.00% 10**  13(100.00%  13**
Penicillin S 2(22.22%) 4(30.76%) ) )

(101V) 0(0.00%) 0(0.00%)

12 MET- R  8(88.88%) 8*  12(92.30%) 9.3 8(80.00%) 5.4** 11(84.61%) 6.2*
Methicillin (5mg) S 0(0.00%) * 1(7.69%) 1(10.00%) 2(15.38%) *

13 CIP- R  6(66.66%) 1.2 6(46.15%) 0.00  3(30.00%) 0.1 3(23.07%) 1.6
Ciprofloxacin(5mg) S  2(22.22%) 6(46.15%) 4(40.00%) 7(53.84%)

14  SXT R 9(100.00%) 9*  6(46.15%) 0.00 6(60.00%) 1 7(53.84%) 0.8
Trimethoprim(25mg S 0(0.00%) *  6(46.15%) 3(30.00%) 4(30.76%)

)

15 AUG-Augmentin R 5(55.55%) 0.1 6(46.15%) 0.00  5(50.00%) 0.00  7(53.84%) 0.07

(30mg) S 4(44.44%) 6(46.15%) 5(50.00%) 6(46.15%)

*(P<0.05)-sig., **(P<0.01)-H.sig., 0.00: non-significant
R: Resistant and S: Sensitive
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Figure2. Percentages of Staphylococcus sp. resistance isolates from Medical city hospital.
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Figure3. Percentages of Staphylococcus sp .resistance isolates from Karama hospital.

Discussion:

Antibiotics  susceptibility of bacterial
isolates was performed on fifteen antibiotics
represented by ciprofloxacin 5 pg, gentamicin 10
pgtetracycline 30 pg, methicillin 5 pg,
chloramphenicol 30 pg, ceftriaxone 30 pg,
noroxacillin 10 pg, agmentin 30 pg. Ampicillin 10
pg, penicillin 10 IU, erythromycin 15 pg,
trimethoprim 25 pg, doxycyclin 30 pg, kalindamisin
2 pg, and clarithromycin 15 pg'as described in
Table 2,3and Figure 2,3.Staphylococcus sp. was
resistant to CLR, P, AMP, MET, SXT and
E.Moreover, the resistance of local bacterial isolates
may be due to the production of beta-lactamase
enzymes such as ESBL enzymes, which degrade
penicillin and cephalosporins Because physicians
and the general public frequently misuse

antimicrobial drugs, the antimicrobial susceptibility
test has become an essential part of routine practice.
The results showed that there were
differences in antibiotic resistance (AMP, P, CLR)
where the resistance rate was 99.99% for clinical
sample. While the results showed that the highest
resistance to the following antibiotics in a clinical
sample (AMP, SXT), (E) for surface sample, (E, P)
for food sample, and (P) for air sample where the
resistance rate was 100.00%to the antibiotics
mentioned anabove. This result represents the
antibiotic resisting to bacteria isolated from clinical
sample for sample isolated from Medical City while
the sample isolated from AL-Karama Hospital has
high resistant for all types of the samples isolated.
Under certain test conditions, an antibiotic
that inhibits the visible growth of the bacterium
being studied can be used. Disk diffusion, well
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diffusion, Stokes diffusion, and gradient diffusion
are all examples of manual diffusion methods that
can be used with a variety of experimental setups
and save time and money. The development of
more advanced, reproducible, automated, and
dependable testing methods for antimicrobial
resistance is certainly attracting researchers even
though currently available methods accurately
detect common antimicrobial resistance
mechanisms®.

Antibiotic-resistant Staphylococci, particularly
MRSA, are now the most common cause of
hospital-acquired infections worldwide despite
extensive efforts to control resistant organisms
through aggressive infection control methods *°.
Staphylococcus sp.infections have been documented
in Karama and Medical City, two of Baghdad's
most well-known hospitals, according to this study.
This study uses fifteen types of antibiotics and
represents the percentage of the sample and chi-
square. Other research on burn wound swabs
revealed growth of one, two, or three bacterial
pathogens (Bacterial isolates and their antibiograms
of burn wound infections in a burns specialist
hospital in  Baghdad). P.  aeruginosa, K.
pneumoniae , S. aureus, A. baumanii, E. coli, and
Citrobacterfreundii, Providenciastuartii,
Enterobactercloacaeall of the bacterial isolates
tested positive for drug resistance to at least ten of
the 19 antibiotics tested'3. Staphylococcus bacteria
are present in the burn hospital, and they are
resistant to a wide range of antibiotics, according to
this study.

The rates of antibiotics resistance rising
when broad-spectrum antibiotics are used to treat
infections. Bacterial resistant to antibiotics are also
common®®. As a result, chemotherapy should be
tailored to the sensitivity of the most likely
pathogen. Staphylococcus sp. should be accurately
detected by clinical laboratories, the path of
transmission in the community, and the risk factors
for infection, such as the use of antimicrobials and
parental medications. There will be a problem with
Staphylococcus sp. in the future because of their
ability to change over time, as they have been in the
past and still are, at this time. 1617,

Conclusion:

Staphylococcus sp. bacteria is contaminates
most part of the hospitals under study, and it is
found in all types of samples taken from
the Medical City Department Hospital, (Burns
Specialized Hospital) and Al-Karama (Burn Halls)
Hospital from the air, patients, food, and surfaces
samples.

Antibiotic resistance to this type of bacteria
reaches a high rate about 99.9% and 100.00%.
Advanced antibiotics must be used to combat the
bacteria spread in burn hospitals and not rely on old
antibiotics because of high antibiotics resistance in
this type of bacteria.
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