
ISSN-1996-918X

Pak. J. Anal. Environ. Chem. Vol. 18, No. 1 (2017) 84 – 90

http://doi.org/10.21743/pjaec/2017.06.08

Frequency of the Occurence of Methicilin Resistant
Staphylococcus aureus Infections in Hyderabad,

Pakistan

Nazir Ahmed Brohi* and Agha Asad Noor
Institute of Microbiology, University of Sindh, Jamshoro, Sindh, Pakistan-76080. Pakistan

*Corresponding author E-mail: ahmednazeerbrohi@gmail.com
Received 12 April 2017, Revised 09 June 2017, Accepted 23 June 2017

--------------------------------------------------------------------------------------------------------------------------------------------
Abstract
Staphylococcus aureus is a potential pathogen of hospital and community related infections. It
secretes toxins or the enzymes as virulence factor of mild to severe infections and show resistance to
beta-lactam antibiotic including penicillin, methicillin, oxacillin and now vancomycin that could
alarm of equal risk factors of Methicillin Resistant Staphylococcus aureus (MRSA) infections in the
patients. The survey report of 381 patients of Hyderabad, Pakistan was collected from March 2013
to June 2014 in which 176 cases were reported for Staphylococcus aureus in both genders of
different age groups of 3-15 y kids, 16-45 y adults and 45-70 y olds, which showed 208 and 132
specimens Staphylococcus infection and 16 and 4 cases of MRSA infections in male and female
patients, respectively whereas other 31 cases showed no infection. The laboratory diagnosis of the
200 samples from various hospitalized patients revealed the highest percentage of Methicillin
Resistant Staphylococcus aureus MRSA in pus and post-operative wounds (17%) followed by skin
swabs (10%), sputum (7%) and blood (0%). The observations revealed greater prevalence of
MRSA infection in elderly age 16-45 years males than the females and other age groups.
Antibiotic susceptibility test of 26 antibiotics revealed resistance (R-53%), sensitive (S-39) and
variable (V-7%) sensitivity zones (mm). Amplification of mecA gene was done using PCR
reaction that revealed mecA gene bands up to 150-200 base pairs by test resistant strains.

Keywords: Staphylococcus aureus, Nosocomial infection, Antibiogram of MRSA, Methicillin
resistance.
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Introduction

The environment has many chemical impurities,

which may affect the whole environment including

the unicellular to multicellular organisms e.g.

chlorinated dibenzodioxins and chlorinated

dibenzofurans [1] and other biological impurities

that include the presence of dead plants, dead

animals and the minute microorganisms. These

include the presence of Gram negative and Gram

positive bacteria, fungi, viruses, protozoa in more

or fewer numbers respectively. These biological

pollutants causes very lethal to fatal diseases in

humans and animals. Among these bacteria, Gram

positive Staphylococci are potent pathogen that

causes mild to fatal diseases.

Staphylococci are the main source of
hospital acquired and community-acquired
infections. These are resistant to many drugs and
are known as multidrug-resistant staphylococci,
which are being isolated from different
environments such as water, food, mucosal surface
of humans, domestic animals and hospital
environments. These are environmentally universal
and are the normal residents. In aquatic
environments, staphylococci are found inhuman
consumption and recreational water and also in the
food manufacturing environment; more frequently
those, which colonize the skin and the interior
nares of food handlers [2]. The home environment
exposes the Staphylococcus aureus and Methicillin
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Resistant Staphylococcus aureus (MRSA) from
indoor bio-aerosols [3]. One more significant
source of the home environment is the domestic
animals [4-5]. In hospital environments these
bacteria are also isolated from the surfaces of
patients and healthcare personnel, hospital dust
aerosols [6-8].

Staphylococcus aureus is a potent
pathogen for a human [9] that is known to cause
hospital-acquired infections and community-
acquired infections [10]. MRSA infections are the
major problems of the public health and known as
a main cause of hospital acquired infections.
Microscopic appearance is berry like round and
arranged in the form of bunches. Their main
habitats are nasal mucosa and skin and also
colonize skin folds, hairline, perineum and navel
[11-12].

They cause various mild to severe,
complicated infections by secreting various
virulent factors and recently show resistance to
methicillin. Beside the resistance to methicillin, the
MRSA is also resistant to other antibiotics.
Vancomycin as a substitute of methicillin
was also found resistant with vanA gene
that was detected for vancomycin resistant strains
[10, 13-15]. The prevalence of antimicrobial
resistance have alarmed in MRSA pathogens in
serious infections. After the introduction of
penicillin in the treatment the diseases frequency
reduced till the production of beta-lactamase in
Staphylococcus aureus that destroy the effect of
penicillin, which led to the development of
methicillin, but in 1961 the first strain of
MRSA was reported [16]. The aim of the
present study was to determine the frequency
of MRSA infection and the antibiotic
sensitivity of the clinical isolates against test
antibiotics.

Materials and Methods
Epidemiological survey

A data of more than 381 patients with
Staphylococcal infections in both genders of
different age groups was obtained by visiting
various hospitals.

Collection of samples

Two hundred (200) samples of skin
swabs and sloughs (78), blood (12) and pus and
post-operative wounds (82) and sputum (28).
Blood was collected by sterile syringes, inoculated
into the Bec-Tec blood bottles. Pus and burns
specimens were collected by sterile swabs and
transported. Sputum was collected in a sterile wide
mouthed bottle. All samples were inoculated
separately in various media including blood in
Bac-Tec bottles, kept for 5-7 days in Bac-Tec
machine at 37°C. Pus and burns specimens and
sputum were inoculated on blood agar, chocolate
agar, mannitol salt agar. One set of all plates were
incubated aerobically at 37°C and the other set was
incubated for partial anaerobic incubation at 10%
CO2 incubatory for 24-48 hours.

Characterization

Cultural and microscopic observations
were made from all specimens followed by
biochemical studies by API 20 Staph system [17].
Antibiotic susceptibility test was performed by disc
diffusion method as per CLSI standards.

Polymerase chain reaction (PCR)

Three step technique was used denaturing
by high temperatures by a modified method in
which heat 95°C was given for 4 min and later for
1 minute. The crude lysate mixture (3.0 µl) was
used as DNA template for subsequent PCR assays.
Second annealing of the primers present in the
reaction mixture to their complementary region in
the template DNA and the third step includes
polymerization by means of a DNA polymerase;
also called Taq DNA polymerase. Amplification of
mecA gene was done by PCR reaction in a
thermal cycler (BioRed) [18]. Two primers were
used such as
TGGCCAATACAGGAACAGCATA (forward),
GGATAGCAGTACCTGAGCCA (reverse),
GGCTCAGGTACTGCTATCCA (forward) and
TGTAACGTTGTAACCACCCCA (reverse).

(a)-Preparation of 50µl reaction mixture

Two sets of the primer pairs were
used. The following recipe was used for reaction
mixture.



Pak. J. Anal. Environ. Chem. Vol. 18, No. 1 (2017)86

Primer 1 Master Mix 25 µl, template 4µl, primer
forward 2µl (0.4µM), primer reverse 2µl (0.4µM),
water 17µl, total volume 50µl. Master Mix
contains PCR buffer, MgCl2, dNTPS, Taq DNA
polymerase.

Primer 2 Master Mix 25 µl, template 4µl, primer
forward 2µl, primer reverse 2µl, water 17µl, total
volume 50µl. In 25µl reaction mixture 12.5µl of
master mix (Thermo Scientific), 0.4 µM of each
forward and reverse primer was used. The thermal
cycling conditions for amplifications were pre-
denaturation 95°C for 4 minutes, denaturation
95°C 1minute, annealing 53°C for 40 seconds,
extension 72°C for 1 minute, GOTO step 2 34X,
final extension 72°C for 5 minutes, hold at 4°C.
1.5% agarose gel was run at 60 volts for 90
minutes.

Results and Discussion

Environmental pathogens normally spend
their life largely outside the host including the
human beings after invasion and cause disease at
greater incidence [19]. Data of 381 patients was
collected from March 2013 to June 2014 in which
176 cases were reported by Staphylococcus aureus
in both genders different age groups such as kids
(3-15Y), adults (16-45Y) and old aged (45-70Y).
The prevalence of Staphylococcus aureus infection
was reported in 208 males and 132 in females. The
frequency of Staphylococcus aureus infection in
male and female kids; adults and old aged persons
was 62 and 42, 106 and 73, 36 and 21 (Fig. 1-2)
including 16 and 4 cases of MRSA infection in
both genders, respectively (Fig.3).

Figure 1. Percentage of Staphylococcus aureus infection in male
and females

Figure 2. Determination of the percentage of Staphylococcus
aureus infection in various age groups

Figure 3. Determination of the percentage of MRSA infection in
various age groups

Specimens of skin swabs and sloughs (78),
blood (12) and pus and post-operative wounds (82)
and sputum (28) of emerging patients including
the specimens of hospitalized patients were
collected for laboratory diagnosis. The highest
percentage of MRSA was reported in pus and post-
operative wounds 17% followed by skin swabs
10%, sputum 7% and blood 0% from total 200
specimens (Fig. 4). The observations revealed
that males of elderly age 16-45 years have the
greater prevalence of MRSA infection as
compared to the females and other age groups
(Fig. 5).

aged
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Figure 4. Total percentage of emerging MRSA

Figure 5. Determination of the percentage of MRSA in various
age groups

The observation of colonial,
morphological and biochemical characters of
Staphylococcus aureus revealed medium to large
colonies, large, convex, white colonies with a
narrow zone of beta hemolysis on blood agar.
Coagulase positive MRSA produced large,
glistening, yellowish colonies with light yellowish
zone around the colony on mannitol salt agar
plate. Microscopically, they are Gram-positive
Staphylococcus aureus ferment in glucose, lactose,
sucrose, arabinose, maltose, mannose, galactose,
urease, coagulase, oxidase, citrase whereas
negative reactions in indole, methyl red, Vogus
Proskauer, gel liquefaction and hydrogen sulfide
production.

Antibiotic susceptibility test of 21
antibiotics revealed resistance (R-19%), sensitive
(S-81) zones in millimeters by different isolates on
Mueller-Hinton agar plates (Table-1, Fig. 6-7).
Amplification of mecA gene was determined
by PCR reaction in a thermal cycler

(BioRed). Two primers were used such as
TGGCCAATACAGGAACAGCATA (forward),
GGATAGCAGTACCTGAGCCA (reverse),
GGCTCAGGTACTGCTATCCA (forward) and
TGTAACGTTGTAACCACCCCA (reverse). The
observation revealed that the test resistant strains
showed mecA gene bands up to100-150 base pairs
on agarose gel electrophoresis (plate 1-2).

Table 1. Antibiotic sensitivity test of MRSA isolates.

Figure 6. Determination of antibiotic pattern of MRSA isolates (a)

Susceptibility Pattern
Name of the
Antibiotic

Content
µg

Resistance
%

Sensitivity
%

Intermediate
%

Cefoxitine 30 87 11 2

Vancomycin 30 11 89 0

Methicillin 5 100 00 0

Oxacillin 00 100 00 1

Lenizolid 30 08 91 1

Teicoplanin 30 01 97 2

Minocycline 30 02 90 8

Clindamycin 2 05 95 0

Rifampin 5 07 91 2

Quinupristin-
dalfopristin

15 00 99 1

Ofloxacin 5 16 84 0

Levofloxacin 5 03 93 0

Ciprofloxacin 5 36 62 2

Chloramphenicol 30 03 96 1

Fusidic acid 10 12 79 9

Moxifloxacin 5 27 73 0

Erythromycin 15 99 00 1

Tetracycline 30 36 58 5

Gentamycin 10 01 98 1

Kanamycin 30 02 93 5

Tobramycin 10 00 98 2
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Figure 7. Determination of antibiotic pattern of MRSA isolates (b)

Plate 1. PCR amplification of mecA gene in MRSA isolates.
Agarose gel electrophoresis of mecA gene: shows the amplified
gene product (about 150 bp)

Plate 2. PCR amplification of mecA gene in MRSA isolates.
Agarose gel electrophoresis of mecA gene: shows the amplified gene
product (about 150 bp)

Since 1961, MRSA is worldwide pathogen
with more incidence and death rates [20]. The
strains of nosocomial infections were observed in
1980 [21]. According to the studies, the percentage
of methicillin resistant Staphylococcus aureus
prevalence is due to different plans of hospitals and
the less capability of coupling with penicillin
binding proteins for antibiotics with beta-lactam
ring and the excess of penicillinase production
[22]. The survey showed MRSA infections in

males 60% in different age groups in the
Hyderabad and around 40% in females of various
age groups, respectively. This incidence rate may
be due to the unhygienic measures in hospitals,
more use of intravenous drugs, immune-
compromised patients having hyperglycemia, lack
of proper immune response. Our results are
conferred with [23].

Staphylococcus aureus is a main G+ve
with mortality rate. This death rate may be due to
the attack of pathogenic strains with thehigh level
of pathogenicity [24]. Staphylococcus aureus
colonizes with the variation of age factor
especially in kids of 10-12 years [21, 25]. The
present study showed the increased percentage of
MRSA in hospital-acquired, ICUs, burn wards.
The results are accorded with reference to Rahman
et al., and Scerri et al., [26-27]. The increased
resistance could be due to insignificant self-
medication, untimely and arbitrary use of
antibiotics. Staphylococcus aureus shows
increasing resistance too many antibiotics and
recently, the frequent use of antibiotics developed
resistance among MRSA, which acquire genes of
multiple resistances [28] against penicillin,
methicillin, and cloxacillin due to the resistant
genes [29].

In this study, the highest level of
antimicrobial resistance in Staphylococcus aureus
isolates were found in ampicillin, cloxacillin and
penicillin, which may be due to the strain as
observed by Okwu [30], whereas methicillin
resistance and resistance to other beta lactam
antibiotics is due to mecA gene and its expression
[31]. Resistance to the other antibacterial agents
may be due to discrete plasmids, transposable
genetic elements and genomic islands. Methicillin
resistance in Staphylococcus aureus endorses
cross-resistance to other beta-lactum antibiotics
[29]. Our observations from April 2013 to June
2014 showed 19% resistance and 81% sensitivity.
This may be due to the strain to strain, abuse of
antibiotics place to place and time factor. Our
results are in accordance of [32-34]. In the present
study, the aim was to identify risk factors of
MRSA infections with community onset as studied
by Boucher and Corey [35]. The observations
showed that the increased close relationship
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relatives and discrete communities, lower level of
social and economic conditions are high risk factor
of antibiotic resistant Staphylococcus aureus.
Animal contacts in both genders may also account
for greater incidence of MRSA infections. These
observations are in accordance of [36, 37].

Conclusion

It is concluded that MRSA infection
specially reported in kids with greater incidence
without mortality rate whereas the diagnosis of in-
patients reported increased morbidity with less
mortality rate showing 19% resistance, 81%
sensitive zones pattern. It is also concluded that the
test isolates were mainly resistant to methicillin,
erythromycin, cefoxitine, oxacillin and highly
sensitive to lenizolid, teicoplanin, minocycline,
kanamycin, clindamycin, rifampin, gentamycin,
quinupristin-dalfopristin, showing the sensitivity
range from 90-99% whereas vancomycin 89%.
PCR observations concluded that the test strains
have resistant mecA gene.
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