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Abstract 

Background: Staphylococcus aureus is a significant and widespread human bacterial pathogen that is associated with both hospital- 
and community-acquired illnesses globally. Objectives: The purpose of  the study was to characterize the sequences of  the SCCmecA 
type IV and pvl genes in community-acquired methicillin-resistant Staphylococcus aureus (CA-MRSA) isolates from various 
cutaneous infections. Materials and Methods: Intensive care unit burns, private clinics, and Al-Hilla Teaching Hospital provided 
samples from 100 different skin infections for our study. S. aureus was recognized using normal culture media and microscopic 
inspection. Utilizing the Vitek-2 susceptibility system, the antibiotic sensitivity test was conducted. Polymerase chain reaction (PCR) 
screening of  the 16sRNA, mecA, SCCmecA type IV, and pvl genes was carried out. Results: Phenotypic detection of  MRSA was 
detected by cefoxitin and oxacillin screening test using the Vitek2 system. The results of  this study demonstrated that all of  the 
isolates 20 (100%) were resistant to cefoxitin and oxacillin. Conventional PCR showed that 83.33%, 80%, 50%, 55% of S. aureus 
were positive for the16sRNA, mecA, SCCmecA type IV, and pvl genes, respectively. Conclusion: The current study revealed high S. 
aureus isolates in burns, followed by impetigo, wounds, and boils, respectively. In contrast, there were no bacterial isolates in acne or 
folliculitis. In addition, the genotypic method is more accurate than the phenotypic one for detecting MRSA and is considered the 
gold standard method. Previously. This extremely important CA-MRSA, hitherto believed to be exclusive to the hospital setting, is 
now also being isolated from community settings. The majority of  CA-MRSA carry the pvl gene and have the easily transferable tiny 
mobile SCCmec elements IV. 
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Introduction
Globally, hospital—acquired (HA) and community-
acquired illnesses have been related to Staphylococcus 
aureus, a significant and widespread human pathogen.[1] S. 
aureus can be found on the skin and mucous membranes 
of healthy persons, most frequently in the nasal area. It 
can also cause infections of different severity, from minor 
illnesses to potentially fatal situations. S. aureus most 
frequently manifests clinically as skin and soft tissue 
infections (SSTI).[2]

Nearly half  of all deaths attributed to antibiotic-resistant 
organisms are caused by the most hazardous microbe, 
methicillin-resistant S. aureus (MRSA).[3] The two main 
causes are the frequent use of broad-spectrum antibiotics 
and prior nasal surgeries.[4]

Penicillin-binding protein, a modified protein that confers 
resistance, is encoded by the mecA gene and is found in 
mobile genetic elements on the staphylococcal cassette 
chromosome (SCC).[3]

A range of virulence factors and resistance determinants 
are encoded on this cassette (SCC). Characteristic DR 
sequences that characterize the transferable unit are 
located on either side of this cassette. SCC composite 
islands (SCC-CIs) are created when two or more SCCs are 
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introduced side by side in specific strains.[5] The cassette 
chromosomal recombinase gene (CCR), which is present 
on each SCC, catalyzes the excision and integration of 
both individual SCCs and/or SCC-CIs.

The best SCC to describe is SCCmec. It has β-lactam 
antibiotic resistance and carries the mecA gene. The 
SCCmec components are very different. There are 
presently 13 recognized SCCmec types (I–XIII), according 
to the International Working Group on the Classification 
of Staphylococcal Cassette Chromosome Elements, based 
on the combinations of five mec complexes (A, B, C1, C2, 
and E) and nine CCR gene complexes (types 1–9).[6]

Additionally, S. aureus is capable of producing a variety 
of virulence factors, such as toxins like panton–valentine 
leucocidin (PVL), a pore-forming toxin consisting of 
two components that cause leukocyte destruction, 
tissue necrosis, and apoptosis.[7] This gene is carried by a 
temperate bacteriophage, and it can spread horizontally 
and from one isolate to another through phage 
transduction. These isolates typically contain this toxin, 
which is a persistent hallmark of community-acquired 
MRSA and infrequently appears in hospital isolates.[8]

The diagnosis was made in the outpatient setting or by a 
positive culture within 48 h of admission to the hospital/ 
clinic, as per the Centers for Disease Control and 
Prevention.[9,10] These community isolates were separated 
from hospital strains. The patient has neither a previous 
history of MRSA infection nor colonization, nor has 
there been any hospitalization within the last year.

Materials and Methods

Specimen collections
A total of 100 samples were collected from different skin 
infections, burns, wounds, impetigo, boils, acne, abscesses, 
folliculitis, and infected atopic dermatitis, from patients 
who attended Al-Imam Al-Sadiq Hospital, Al-Hilla 
Teaching Hospital, and a private clinic during the period 
from July to November 2022. The collected swabs were 
streaked on mannitol salt agar and then incubated at 
37C°for 24 h. The suspected colonies, depending on the 
morphological bases, were selected for identification by 
conventional methods and the Vitek 2 system.

Phenotypic detection of methicillin-resistant S. aureus
Before testing, all isolates (24) were grown on blood agar. 
After 18–24 h of incubation on a blood agar plate, a 
bacterial suspension equal to a 0.5 McFarland standard 
was created. As directed by the manufacturer, Vitek 
2-AST-P592 cards (bioMe′rieux, Marcy l’Etoile, France) 
were inoculated. The VITEK-2 system software was used 
to interpret the isolates’ antibiotic susceptibility pattern, 
screening for isolates with cefoxitin and oxacillin was 
carried out, and MIC for oxacillin ≥4 μg/mL was regarded 
as MRSA Clinical and Laboratory Standards Institute 

(CLSI) 2022 Guidelines.[11] If  cefoxitin screening was 
negative and oxacillin MIC ≤2 μg/mL, it was regarded as 
MSSA CLSI 2022.[11]

Molecular Detection of Community-Acquired 
Methicillin-Resistant Staphylococcus Aureus 
Isolates

Identification of SCCmecIV gene by polymerase chain 
reaction
Molecular identification of S .aureus and MRSA isolates 
by polymerase chain reaction (PCR) using 16sRNA and 
mecA was described previously.[12] In this research, the 
SCCmec type IV gene of MRSA was detected to confirm 
community-acquired methicillin-resistant S. aureus 
(CA-MRSA) isolates using a rapid PCR technique. The 
GoTaq® Green master Mix (2×) Promega, 12.5 µL, 7 µL 
of DNA template, 2 µL from forward and reverse primers, 
and 1.5 µL of nuclease-free water were added to create the 
PCR mixture. The gene pvl and SCCmec type IV genes 
were used for molecular verification as CA-MRSA[13] with 
the primer F-TTTGAATGCCCTCCATGAATAAAAT 
and R-AGAAAAGATAGAAGTTCGAAAGA, which 
amplify at 458 base pairs. The thermocycler programme 
conditions, initial denaturation at 94°C for 5 min; 35 cycles 
of amplification, denaturation at 94°C for 1 min; annealing 
at 55°C for 1 min; extension at 72°C for 1.5 min; and a final 
extension at 72°C for 1.5 min. Gel electrophoresis was 
utilized to identify the product by running a 100 bp ladder 
in 1% agarose gel for 1 h at 50 V.

Sequence analysis
For DNA sequencing, next-generation sequencing has 
been used. Specific pvl and SCCmecA genes PCR products 
were confirmed by sequencing. Specimens were sent to 
Macrogen Company in Korea for DNA sequencing.

Ethical approval
The Declaration of Helsinki’s ethical guidelines, which 
guided the study’s conduct, were followed. Before the 
sample was taken, it was done with the patient’s verbal and 
written consent. According to the document number, a 
local ethics commission evaluated and approved the study 
protocol, subject information, and permission form on 
June 22, 2022.

Results
A total of  100 MRSA isolates from various skin 
infections were included in this study. Twenty (100%) 
recovered S. aureus isolates, of  which 6 (30%) isolates 
came from impetigo, 9 (45%) isolates from burn, 4 
(20%) isolates from wound, 1 (5%) isolate from boil, 0 
(0%) isolate from acne, 0 (0%) isolates from secondary 
infection, 0 (0%) isolate from folliculitis, 0 (0%) isolate 
from abscess, and 0 (0%) isolate from infected atopic 
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dermatitis. The percentage of  bacterial growth, which 
was isolated [Table 1].

Detection of methicillin-resistant S. aureus 
phenotypically
Phenotypic detection of MRSA was performed using the 
cefoxitin and oxacillin screening test through the Viteck2 

system. The results of this study demonstrated that all 
of the isolates, 20 (100%), were resistant to cefoxitin and 
oxacillin.

Polymerase chain reaction assay for detection of the 16s 
rRNA gene
From the total of 24 S. aureus isolates of the patients, 
only 20 isolates (83.33%) were found to be positive for the 
16sRNA gene is shown in Figure 1.

Detection of mecA and SCCmec type IV genes by 
polymerase chain reaction
In this study, monoplex PCR was used for the mecA gene 
determination from a total of 20 S. aureus isolates of the 
patient. The results showed that 16 isolates were MRSA 
(80%) and 4 isolates were MSSA (20%), as shown in 
Figure 2.

According to SCCmec type IV genes in this 
study, the results showed that 11 (55%) out of 20 
isolates harbored SCCmec type IV genes, as shown  
in Figure 3.

Table 1: Number and percentage of Staphylococcus aureus 
isolated from skin infection

Sample 
source

Total 
no.

S. aureus 
isolates no.

Percentage 
(%)

Impetigo 25 6 30

Burn 30 9 45

Wound 21 4 20

Boil 12 1 5

Acne 2 0 0

Abscess 2 0 0

Secondary 
infection

2 0 0

Infected atopic 
dermatitis

3 0 0

Folliculitis 3 0 0

Total number 100 20 100

Figure 1: Agarose gel electrophoresis (1% agarose, 50 V/cm, for 1 h) 
for 16sRNA gene (amplified size 756 bp) compared with (100 bp) DNA 
ladder. Lanes 1–13 and 15–20 gave positive results for the 16sRNA 
gene, whereas lanes 2 and 14 gave negative results for the 16sRNA gene

Figure 2: Agarose gel electrophoresis (1% agarose, 50 V/cm, for 1 h) 
for the mecA gene (amplified size 1333 bp) compared with a 100 bp 
DNA ladder. Lanes 3–11, 13, and 15–20 gave positive results for the 
mecA gene, whereas lanes 1, 2, 14, 19, and 20 gave negative results 
for the mecA gene.

Figure 3: Gel electrophoresis of PCR of SCCmec IV amplicon product: Lane L: Ladder (3000-bp ladder), Lane (22, 23, 26, 28, 29, 31) no. of positive 
isolates from skin, Lane (S32) shows negative result
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Molecular identification of the pvl gene in MRSA using 
polymerase chain reaction
All 20 MRSA isolates were tested, and the leukocidin pvl 
gene was identified. However, 11 (55%) isolates showed the 
pvl gene. About 9 (45%) isolates lacked this gene, as shown 
in Figure 4.

Sequence analysis of pvl and SCCmecA type IV genes of 
community-acquired methicillin-resistant S. aureus isolates
The results of PCR were subjected to DNA sequencing, 
and the nucleotide sequences and their close relations with 
other worldwide strains were analyzed. The test castoff  
to approve was using National Center for Biotechnology 
Information (NCBI)-Blast-query nucleotide-online, which 
was a program that produced the exact percentage of 
identified results, extended from 98% to 99%. In this study, 

genotypic variations in pvl and SCCmecA type IV within 
10 isolates [Figures 5 and 6] were studied for the first time 
in Iraq. CA-MRSA evolutionary genetic relationships 
were examined by comparative sequence analysis using the 
NCBI database.

Discussion
By using culture traits, colony morphology, Gram’s stain, 
and the Vitek2 method (cefoxitin and oxacillin screening 
test) of study results, 20 out of 100 isolates were identified 
as S. aureus. Modern molecular detection offers good 
MRSA detection results. The presence of 16sRNA in 20 
isolates with genotypically verified MRSA status. The 
previous study showed approximately the same resistance 
results at 95.4%, 77.1%, and 92.7%, respectively, according 
to Hasan and Ismael.[11] The study by Fayyadh[14] reported 
low resistance rates toward cefoxitin (57%) and oxacillin 
(59.1), respectively, but Ahrabi et al.[15] reported a low 
resistance rate (18.3%) against cefoxitin. Regarding the 
resistance to oxacillin result, it was consistent with a 
study conducted by Al-Musawi et al.[16] who reported that 
100% resistance to oxacillin by S. aureus clinical isolates 
from hospitals in Babylon, Iraq, but more than the result 
obtained by Al-khudheiri[17] and Iqbal et al.[13] determined 
that the oxacillin resistance was 32.2% and 22.5%, 
respectively.

MRSA strains are no longer just found in hospitals; they 
can also be found in apparently healthy communities. 
This new pathogen, community-acquired MRSA, mostly 

Figure 5: Multiple sequence alignment analysis of SCCmecA type IV gene partial sequence for local S. aureus (Guangzhou-SAU071). With NCBI-Blast 
of S. aureus isolates. The Clustalw alignment tool in MEGA 6.0 version was used to show that the nucleotide alignment similarity was * with different 
S. aureus isolates

Figure 4: 1% Agarose gel electrophoresis (50 V/cm, for 1 h) for the pvl 
gene (433 bp) compared with 100 bp DNA ladder. Lanes 3, 4, 5, 6, 8, 
9, 13, and 15 gave positive results for the pvl gene, whereas lanes 5, 7, 
10, 11, 14, 16, 17, 18, 19, and 20 gave negative results for the pvl gene.
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causes SSTI. According to the report, 25.0% of urinary 
tract infections were caused by CA-MRSA, which was 
found in the community.[18]

Molecular detection pattern revealed from a total of 20 S. 
aureus isolates of patients, the results showed 16 isolates 
were MRSA (80%), whereas 4 isolates were MSSA 
(20%). The results of this study are contradictory to 
those of Sawsan et al.[19] found that 21.62% of S. aureus 
isolates in the local investigation were MRSA isolates; 
these findings were consistent with Al-Hassnawi,[20] who 
found that 74.32% of S. aureus isolates were MRSA. The 
high frequency of MRSA among Iraqi hospital patients 
showed a growth in the prevalence and outbreak of MRSA 
isolates, which is one of the key factors contributing to the 
number of patients exceeding the hospital’s capacity.

Out of the 20 isolates, the SCCmec type IV element was 
detected in 11 (55%) isolates. The results of this study is 
low the results obtained by Milheiriço et al.[21] revealed that 
the percentage of SCCmec type IV is 95%. The smallest 
structural kind of SCCmec type IV is thought to be the 
most migratory type and is connected to CA-MRSA 
infections.[2,22] Many researchers have made the PVL toxin’s 
involvement in S. aureus’ virulence famous, as one of the 
causes of the strains’ high pathogenicity in the population 
is one of the key traits of CA-MRSA and a clinically 
practical virulence marker.[23] In recent years, nosocomial 
PVL-positive MRSA transmissions and outbreaks have 
become more frequent in Europe,[24,25] showing that the 
boundary between MRSA associated with hospitals and 
the community has already been crossed. Despite the 
association between PVL presence and illness severity. 
Explain the origin of the high pvl gene rate due to the 
inclusion of purulent skin infections (boils and abscesses) 
in the current study, given the strong link between this 

gene and suppurative infections. The present discovery 
(55%) was consistent with findings of Al-Mohana et al.,[26] 
who found the pvl gene in 27.2%26 of CA-MRSA isolates. 
However, there is a significant association (85%) between 
the pvl gene and cutaneous infections, as disclosed in a 
study by Lina et al.[27]

S. aureus (including drug-resistant strains such as MRSA) 
is found on the skin and mucous membranes, and 
humans are the major reservoir for these organisms. It 
is estimated that up to half  of all adults are colonized, 
and approximately 15% of the population persistently 
carry S. aureus in the anterior nares.[28] Some populations 
tend to have higher rates of S. aureus colonization (up 
to 80%), such as healthcare workers, persons who use 
needles regularly (i.e., diabetics and intravenous [IV] drug 
users), hospitalized patients, and immunocompromised 
individuals. S. aureus can be transmitted person-to-person 
by direct contact or by fomites.[29]

Conclusion
This study revealed high S. aureus isolates in burns, 
followed by impetigo, wounds, and boils, respectively. 
This extremely important virus, CA-MRSA, hitherto 
believed to be exclusive to the hospital setting, is now also 
being isolated from community settings. The majority 
of the CA-MRSA carry the pvl gene and have the easily 
transferable tiny mobile SCCmec elements IV. This 
study emphasizes mecA, pvl, and SCCmecA type IV of 
S. aureus isolated from skin infection appropriate PCR-
based strategy (identification of pvl, mecA, and SCCmec 
elements) to be used in epidemiology, is necessary for 
determining MRSA isolates and controlling HA-MRSA 
and CA-MRSA infections.

Figure 6: Multiple sequence alignment analysis of the pvl gene partial sequence for local S. aureus (Dresden-275757), with NCBI-Blast of S. aureus 
(isolates NCBI BLAST Online). The multiple alignment analysis was constructed using the Clustalw alignment tool in MEGA 6.0 version, which showed 
that the nucleotide alignment similarity was * with different S. aureus isolates



Al-Hassnawi and Al-Ghazal: CA-MRSA isolates from clinical infections

         Medical Journal of Babylon ¦ Volume 23 ¦ Issue 1 ¦ January-March 2026� 391  

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Samsudin S, Al-Talib H, Zain ZM. Distribution of Panton-

Valentine Leukocidin Positive Staphylococcus aureus nasal 
carriers among patients and nurses in tertiary hospital-Malaysia: 
Staphylococcus aureus nasal carriers among patients and nurses. 
ILKKM J Med Health Sci 2021;3:1-4.

2.	 Dayan GH, Mohamed N, Scully IL, Cooper D, Begier E, Eiden J, et al. 
Staphylococcus aureus: The current state of disease, pathophysiology 
and strategies for prevention. Expert Rev Vaccines 2016;15:1373-92.

3.	 Gaire U, Thapa Shrestha U, Adhikari S, Adhikari N, Bastola A, 
Rijal KR, et al. Antibiotic susceptibility, biofilm production, and 
detection of mecA gene among Staphylococcus aureus isolates from 
different clinical specimens. Diseases 2021;9:80.

4.	 El-Bouseary MM, El-Banna TE, Sonbol FI. Prevalence of MRSA 
among Staphylococcus aureus isolates recovered from patients with 
otitis media. Nat Sci 2018;16:48-55.

5.	 International Working Group on the Classification of 
Staphylococcal Cassette Chromosome Elements (IWG-SCC). 
Classification of staphylococcal cassette chromosome mec 
(SCCmec): Guidelines for reporting novel SCCmec elements. 
Antimicrob Agents Chemother 2009;53:4961-7.

6.	 Wu Z, Li F, Liu D, Xue H, Zhao X. Novel type XII staphylococcal 
cassette chromosome mec harboring a new cassette chromosome 
recombinase, CcrC2. Antimicrob Agents Chemother 
2015;59:7597-601.

7.	 Abdulrazaq RA, AL-Marjani MF, Othman SH. Prevalence of 
genes encoding exfoliatin toxin A and panton-valentine leukocidin 
among methicillin resistant Staphylococcus aureus in Baghdad. Int 
J Curr Microbiol App Sci 2014;3:595-600.

8.	 Bhatta DR, Cavaco LM, Nath G, Kumar K, Gaur A, Gokhale 
S, Bhatta DR, et al. Association of panton valentine leukocidin 
(PVL) genes with methicillin resistant Staphylococcus aureus 
(MRSA) in Western Nepal: A matter of concern for community 
infections (a hospital based prospective study). BMC Infect 
Diseases 2016;16:1-6.

9.	 Siegel JD, Rhinehart E, Jackson M, Chiarello L. The Healthcare 
Infection Control Practices Advisory Committee (CDC). Guideline 
for isolation precautions: Preventing Transmission of Infectious 
Agents in Healthcare Settings; 2007. Available from: http://
wwwcdcgov/ncidod/dhqp/pdf/isolation2007pdf. [Last accessed on 
10 Mar 2026].

10.	 Okuma K, Iwakawa K, Turnidge JD. Dissemination of new 
methicillin-resistant i clones in the community. J Clin Microbiol 
2002;40:4289-94.

11.	 Hasan AY, Ismael TK. Antimicrobial activity of Loranthus 
europaeus L. and Lawsonia inermis L extracts against clinical 
methicillin-resistant Staphylococcus aureus isolated from boil 
infections. Tikrit J Pure Sci 2018;23:24-30.

12.	 Al-Ghazal AS, Al-Hassnawi HH. Molecular detection of pore 
forming leuko toxin (PVL) in Staphylococcus aureus that is resistant 
to methicillin (MRSA) isolated from skin infection. Med J Babylon 
2023;21:186-90.

13.	 Iqbal J, Rahman M, Kabir M. Ciprofloxacin resistance among 
community derived methicillin-resistant Staphylococcus aureus 
(MRSA) strains. Southeast Asian J Tropic Med Public Health 
1999;30:779-80.

14.	 Fayyadh SA. Synergistic Effect of Some Plant Active Compounds 
with the Antibiotic as Antibiofilm of Some Clinical Pathogenic 
Bacteria. M.Sc. Thesis. College of Science, University of Baghdad, 
Baghdad, Iraq; 2019.

15.	 Ahrabi SZ, Rahbarnia L, Dehnad A, Naghili B, Agdam MHG, 
Nazari A, et al. Incidence of oxacillin-susceptible mecA-positive 
Staphylococcus aureus (OS-MRSA) isolates and TSST-1 virulence 
factor among high school students in Tabriz, Northwest of Iran. 
Archi Clin Infect Dis 2019;14:e85341.

16.	 Al-Fu’adi AHH. Phenotypic and Genotypic (mecA Gene) of 
Methicillin Resistant Staphylococcus aureus (MRSA) Isolates 
in Dewaniya City. M.Sc. Thesis, Babylon University, College of 
Medicine, Babylon, Iraq; 2010.

17.	 Al-khudheiri MK. Bacteriological and Genetic Study of 
Methicillin-Resistant Staphylococcus Aureus Isolated from 
Hospitals of Najaf City. M.Sc. Thesis. College of Education for 
Girls. Kufa University, Najaf, Iraq; 2008.

18.	 Al-azawi HA. Detection of Vancomycin Resistance among 
Methicillin-Resistant Staphylococcus aureus and their Effect on 
Autolysis. Ph.D Thesis. College of Medicine/Babylon University, 
Babylon, Iraq; 2014.

19.	 Sawsan MK, Sawsan SA-J, Munim RA. Prevalence of pvl gene 
among methicillin resistance S. aureus isolates in Baghdad City. 
World J Pharm Res 2015;4:455-71.

20.	 Al-Hassnawi HH. Molecular Characterization of Antibiotic 
Resistance and Virulence Factors of Methicillin Resistance 
Staphylococcus aureus (MRSA) Isolated from Clinical Cases in 
Babylon Province. Ph.D Thesis. College of Medicine/Babylon 
University, Babylon, Iraq; 2012.

21.	 Milheiriço C, Oliveira DC, de Lencastre H. Multiplex PCR 
strategy for subtyping the staphylococcal cassette chromosome mec 
type IV in methicillin-resistant Staphylococcus aureus: ‘SCCmec IV 
multiplex’. J Antimicrob Chemother 2007;60:42-8.

22.	 Abbas EC, Al-Mohana AM, Al-Dhalimi MA, Al-Charrakh AH. 
Cytokine serum level association with superantigen production by 
Staphylococcus aureus in psoriasis vulgaris. Res J Pharmaceut Biol 
Chem Scie 2016;7:172-80.

23.	 Nurjadi D, Friedrich-Jänicke B, Schäfer J, Van Genderen PJ, Goorhuis 
A, Perignon A, et al. Skin and soft tissue infections in intercontinental 
travellers and the import of multi-resistant Staphylococcus aureus to 
Europe. Clin Microbiol Infect 2015;21:567.e1-10.

24.	 Kairet K, Ho E, Van Kerkhoven D, Boes J, Van Calenbergh 
S, Pattyn L, et al. USA300, A strain of community-associated 
methicillin-resistant Staphylococcus aureus, crossing Belgium’s 
borders: Outbreak of skin and soft tissue infections in a hospital in 
Belgium. Euro J Clin Microbiol Infect Diseases 2017;36:905-9.

25.	 Kossow A, Kampmeier S, Schaumburg F, Knaack D, Moellers M, 
Mellmann A, et al. Whole genome sequencing reveals a prolonged 
and spatially spread nosocomial outbreak of panton–valentine 
leucocidin-positive meticillin-resistant Staphylococcus aureus 
(USA300). J Hosp Infect 2019;101:327-32.

26.	 Al-Mohana AM, Al-Charrakh AH, Nasir FH, Al-Kudhairy 
MK. Community acquired methicillin-resistant Staphylococcus 
aureus carrying mecA and panton-valentine leukocidin (PVL) 
genes isolated from the holy shrine in Najaf, Iraq. J Bacteriol Res 
2012;4:15-23.

27.	L ina G, Piémont Y, Godail-Gamot F, Bes M, Peter M-O, 
Gauduchon V, et al. Involvement of panton-valentine leukocidin—
Producing Staphylococcus aureus in primary skin infections and 
pneumonia. Clin Infect Diseases 1999;29:1128-32.

28.	 Mahros MA, Abd-Elghany SM, Sallam KI. Multidrug- methicillin-
and vancomycin-resistant Staphylococcus aureus isolated from 
ready-to-eat meat sandwiches: An ongoing food and public health 
concern. Int J Food Microbiol 2021;346:109165.

29.	 Taylor TA, Unakal CG. Staphylococcus aureus. Treasure Island, 
FL: StatPearls Publishing; 2021.

http://wwwcdcgov/ncidod/dhqp/pdf/isolation2007pdf
http://wwwcdcgov/ncidod/dhqp/pdf/isolation2007pdf

