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Abstract

Staphylococcus may be evaluated to be a serious microorganism to colonizes and contaminate both the
healthy and immuno-competent people in the community along with the hospitalized patients with
decreased immunity. This bacterium has been commonly present on the skin and in the nasal cavity
of the human body. In the particular sites the organisms may give rise to local diseases of the nose,
urethra, vagina and gastrointestinal tract, skin however most of them are minor and not associated with
any mortality. S. aureus as well as coagulase negative staphylococcus which are gram- positive bacteria
that lives on the upper respiratory, mouth and skin structure creation, are the possible element for
nosocomial and opportunistic disease in humans as well as in animals. Major complications involved
with staphylococcus involved SSI, bullous impetigo, skin & soft tissues infection, bacteremia, pulmonary
infections etc. The situation is further complicated by metbhicillin resistance in staphylococcus. MRSA/
MRCoNS are considered as the emerging cause of hospital acquired infections. it is very necessary to
quantify the load of infections in order to achieve good hospital infection control policies. Furthermore,
the morbidity and mortality rate may also be reduced in the same manner.
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INTRODUCTION

Staphylococcus which are gram- positive
bacteria live on the upper respiratory, mouth
and skin structure creation, are possible element
for nosocomial and opportunistic disease. Firstly
isolated in purulent fluid from an abscessed
leg by Ogston in the 1880s, further retreat by
Rosenbach.!

S. aureus and coagulase negative
staphylococcus (CoNS) are ubiquitous in nature
as well as found on the skin and mucous
membranes (most often the nasal area) of the
healthy individuals as normal human flora. Nasal
epithelium is one the most ordinary locations for
S. aureus colonization, while transfer on the axilla,
perineum and other skin sites appears less often.?
Under normal circumstances S. aureus and
CoNS does not cause any infection in the human
subjects; yet, if they are permitted to go into an
internal tissue & bloodstream, these organisms
might be a causative agent for variety of potentially
critical ailments.?

Staphylococcus are most frequently
associated with antimicrobial resistance towards
different classes of antibiotics which are commonly
used to cure such infections. In 1960s Methicillin-
resistant staphylococcus (MRS) or multidrug-
resistant staphylococcus strains were initially
isolated.*

Origin of hospital acquired infections has
been found the major responsible cause for quickly
progression of various potentially fatal diseases
including severe sepsis, necrotizing fasciitis,
osteomyelitis, life-threatening pneumonia,
endocarditis, and toxinoses such as toxic shock
syndrome in the last decade.®

Surgical site infection (SSI), folliculitis,
staphylococcal food poisoning, bullous impetigo,
skin & soft tissue infections, osteoarticular,
bacteremia, Pneumonia, infective endocarditis
and catheter associated infections are the major
complications associated with staphylococcus.®

Healthcare-associated methicillin-
resistantS. aureus (HA-MRSA) has been significantly
related to morbidity & mortality (longer hospital
stays) and may impose significant sustainable
responsibility on the healthcare system globally.” In
addition the dissemination of metbhicillin resistance
have a great impact on both community and health
care settings.®

The present study was undertaken to see
the disease burden with staphylococcus in a peri
urban tertiary care hospital so that the policies can
be made for the management of illnesses due to
staphylococcus.

MATERIAL AND METHODS
Place of study

The present prospective Study was
conducted in the Department of Microbiology, SGT
Medical College, Hospital and Research Institute,
Gurugram.
Duration of the study

6 Months.
Data collection

All the clinical samples received in
Microbiology lab in between the period of
February, March and April were collected or
involved suggestive growth of S. aureus/ CONS.
Inclusion Criteria

All clinical samples received in the
Microbiology laboratory from in and out-patients
with suspected Staphylococcus growth were
involved in the study.
Specimens

All the samples received in the
microbiology laboratory for routine processing
i.e, Urine, blood, pus, CSF, sputum, swabs (skin,
conjunctival, wound, throat) were processed for
the present study.
Processing of the specimen

All the samples were processed according
to the standard bacteriologically methods i.e,
all the samples were inoculated on blood agar
followed by incubation at 37°C. The presumptive
colonies were further subjected to biochemical
tests in order to identify staphylococci.
Identification of staphylococcus

Staphylococcus was identified by
standard methods i.e, gram staining, culture,
catalase test, coagulase test (slide coagulase and
tube coagulase). Staphylococcus were further
confirmed by novobiocin susceptibility test and
culture on Mannitol salt agar (MSA). In addition
the staphylococcus isolated from the blood culture
of pediatric department were processed with Vi-
Tek 2cidentification method as per manufacturers
direction.®
Antibiotic susceptibility testing

Antibiotic susceptibility testing (AST)
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was done by using disc diffusion method with
Mueller-Hinton agar (MHA) as per CLSI 2020
guidelines. Following antibiotics disc containing
specific absolute concentration were used:
Cefotaxime (30pug), Penicillin (10 units), Ampicillin
(30ug), Gentamicin (10ug), Erythromycin (15ug),
Tetracycline (30ug), Levofloxacin (5ug),Vancomycin
(10ug), Linezolid (30ug), Clindamycin (2ugm),
Ciprofloxacin (30pgm).%°

All the samples were discarded according
to the latest biomedical norms after completion
of the research work.
Statistical analysis

All the collected data was analyzed
by means of Chi-square test which is a suitable
analytical method for categorical analysis.

RESULTS

The present study was designed to be
conducted in a peri urban located SGT Hospital,
Gurugram Haryana which is a multispecialty
tertiary care majorly serving to the rural population.
Among the total 270 samples, 142 (52.6%) were
from male patients however 128 (47.4%) were
contributed from female patients.

Samples were received from various
departments of the hospital. Highest no of
samples were acknowledged from the department
of general medicine followed by pediatrics,
obstetrics & gynecology, NICU, general surgery
and pulmonary medicine although dermatology
and ENT department contributed the same no
samples. (Table 1)

30% 35 (28%)
25%
20% 23(18%)
15%
10%

5%

0%
S. aureus

S. epidermidis

Table 1. Samples distribution among all the departments

Department Total Percentage
General surgery 8 2%
General medicine 79 29%
Pediatrics 68 25%
Obstetrics & gynecology 51 18%
ENT 14 5.1%
Pulmonary medicine 2 0.7%
NICU 34 12%
Dermatology 14 5.1%

Different species of staphylococcus
were isolated from all the clinical samples. All
the species were categorized on the basis of their
ability to produce coagulase enzyme as coagulase
positive and coagulase negative staphylococcus.
S. aureus was observed as the chief coagulase
positive staphylococcus species. In addition
S. epidermidis was the commonest coagulase
negative staphylococcus species followed by S.
hominis and S. hemolyticus. (Fig. 1)

Staphylococcus isolation rate was found
varies according to the clinical illnesses in the
present study. Highest staphylococcus isolation
rate was observed from the department of general
medicine followed by pediatrics, obstetrics &
gynae. Lowest rate of staphylococcus isolation
was observed in the department of pulmonary
medicine and ENT. (Table 2)

Highest isolation of staphylococcus was
observed from bacterial sepsis (42%) followed
by blood stream infections (38%), skin and soft
tissues infections (10%). Lowest isolation of

No.(%)

8 (6.4%)

6 (4.8%)
S. homins S. hemolyticus

Fig. 1. Species differentiation of all the staphylococcus isolates.
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Table 2. Clinical spectrums of Staphylococcus infections according to departments

Department Clinical Staphylococcus
diagnosis isolation rate No (%)

General surgery Ssl 4(1)
General medicine Bacterial sepsis 31(11)
Pediatrics Bacteremia 28 (10)
Obstetrics & gynecology Bacterial sepsis 22 (8)

ENT Ocular infections 7(2)
Pulmonary medicine Pulmonary infections 1(0.3)

NICU Blood stream infection 20(7)
Dermatology Skin & soft tissue infection 12 (4)

staphylococcus infections was observed from
pulmonary diseases (1%). (Fig. 2)

Highest resistance was observed for
penicillin by all the staphylococcus isolates.
Coagulase negative staphylococcus showed high
resistance towards tetracycline compared to S.
aureus. Resistance rate towards methicillin were
observed high among coagulase negative strains
than S. aureus stains. However no significant
statistical difference was found in the overall
resistance pattern of S. aureus and coagulase
negative strains. (Table 3)

DISCUSSION

S. aureus along with other staphylococcus
species has been reported as an essential
pathogenic organism responsible for several

ailments including nosocomial infections. S. aureus
has been reported as a specific organism found in
pus and blood culture.!

The above condition becomes worse
with development of multidrug resistance
in such pathogenic microorganisms. Many
instances of nosocomial infections are associated
with opportunistic microorganisms. In case of
staphylococcus (S. aureus and CoNS) the situation
becomes more difficult with resistance towards
methicillin (methicillin-resistant S. aureus, MRSA
and metbhicillin resistant CoNS, MRCoNS).1?

The present study was an attempt to
evaluate the antimicrobial susceptibility pattern
of staphylococcus from clinical specimens at SGT
Medical College, Hospital and Research Institute,
Gurugram.

Staphylococcus isolation rate from various

diseases

Fig. 2. Staphylococcus isolation from various diseases

| SSI

M Bacterial sepsis

M Blood stream infections
B Ocular infections

B Pulmonary infections

m Skin and soft tissues infections
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Table 3. Antibiotic resistance pattern of all the Staphylococcus isolates

Antibiotics S. aureus CONS Statistical
(n=49) (n=76) analysis
Gentamycin 4 (8.1%) 7 (14.2%) x*= 0.041, p>0.001
Tetracycline 19 (38.7%) 23 (46%) x*=0.968, p >0.001
Penicillin 35 (71.4%) 46 (93.8%) x?=1.55,p >0.001
Levofloxacin 1 (0%) 0 (0%) NC*
Ciprofloxacin 5(10.2%) 3(6.1%) NC
Vancomycin 0 (0%) 0 (0 %) NC
Erythromycin 9 (18.3%) 15 (30.6%) x?=0.036, p>0.001
Clindamycin 3(6.1%) 8(16.3%) NC
Cefoxitin 12 (24.4%) 17 (34.6%) x2= 0.07,p >0.001

*NC= not calculated

Blood, pus and urine sample were
collected or received in the microbiology lab as
per the standard microbiological guidelines. Most
common type of sample was blood and most of
the blood culture sample of staphylococcus species
were isolated from casualty department followed
by general surgery, general medicine, pediatrics,
gynecology, casualty, obstetrics, pulmonary
medicine. Casualty department showed the
highest positivity rate than others since in casualty
department there is overburden because of
patients, in addition there are very low infection
control policies which are followed. However, the
lowest positivity rate was observed in the ENT
department. On the basis of biochemical tests and
automated method of speciation we have isolated
different staphylococcus species, among them S.
epidermidis was the commonest species followed
by S. aureus, S. hemolyticus and S.hominis. When
we compare our findings with the armed force
medical college, they concluded S. aureus as
the commonest organism isolated from all the
specimens which is a discordant result with the
present study.®

Sex wise distribution of samples or the
M:F ratio was not found as significant (>0.001).
High number of samples collected/ received
form males compared to females which is a
concordant finding with another study conducted
at Karnataka, India reported high number of
samples from male 51 (73%) compared to
females19 (27%). They showed male have a
more infection rate than females. Authors have
demonstrated various type of infections as skin

and soft tissue infections, respiratory infections,
intravascular catheter infections, central nervous
system infections. Major complications were
reported as sepsis and endocarditis which is again
a similar complication observed in our study. On
the other hand, this finding does not agree with
several other studies who have reported high
positivity rate in females as compared to males.
In the present study the major isolation rate of
staphylococcus was from bacterial sepsis (Fig.2)
However further clarifications are still needed
in the same direction with large samples as the
reason for this difference is unclear.**
Methicillin-resistant Staphylococcus
aureus (MRSA) is one of the most necessary
nosocomial pathogens globally and has been
a serious cause of morbidity and mortality in
elevated risk wards such as intensive care units.*
In some countries, nosocomial S. aureus isolates
of MRSA account for more than 70% in Asia.
Although, there remains a paucity of details
about the MRSA from some of the areas in Asia.
In India, there are studies demonstrating that the
prevalence of MRSA in the healthcare system is
going to increase furthermore MRSA now accounts
for a matter of concern nationally.*¢*#
Staphylococcus species showed varied
degrees of resistance towards different classes
of antibiotics (Table 3). Highest resistance was
observed for penicillin followed by tetracycline
and erythromycin compared to other classes of
antibiotics in S. aureus. Furthermore the least
resistance was observed for vancomycin and
levofloxacin. However CoNS showed markedly
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resistance towards penicillin and tetracycline.
Similar resistance pattern was revealed by a study
i.e, higher resistance towards penicillin (79%)
followed by oxacillin (58%). In the present study
we observed comparable methicillin resistance
in S. aureus and CoNS. As a result, it seems that
three antibiotics are showing higher degree of
resistance (penicillin, tetracycline and cefoxitin)
which is found as a major concern for human
health in treating various ailments caused by
staphylococcus.***°

MRSA strains which are found resistant to
multiple classes of drugs, are called as multidrug
resistant staphylococcus which is responsible
for high mortality & morbidity specifically in the
ICU’s and in immuno-compromised persons.?
Metbhicillin resistance is specifically the change in
Penicillin-binding protein to PBP2a. Staphylococcus
has been resistance to penicillin/methicillin, which
is encoded by the mecA gene. This penicillin-
binding protein has been stuck to beta-lactams
with lower avidity, that seek difference in the
resistance to this group of antimicrobial agents.?
Staphylococcus has been reported as a high
human pathogen. The virulence of Staphylococcus
is due to its ability to produce several virulence
factors i.e, a- toxins, penton-valentine leucocidin,
enterotoxins, toxic shock syndrome toxins etc.”
In this context further studies are needed to
elaborate the estimation of infections due to
particular virulence factor. In addition there should
be a limited use of antibiotics instead irrational
use in order to combat the situation of high
antimicrobial resistance in India.

CONCLUSION

Antibiotic resistance is one of the
important concerns these days. Some organisms
which are considered as commensals but may be
associated with serious complications like surgical
site infections, bullous impetigo, pneumonia and
empyema, infective endocarditis, osteoarticular
infections etc.

Among them S. aureus is one of the
organisms which may be a commensal flora but is
associated with many serious complications. The
situation is further complicated by antimicrobial
resistance in the given organism. Methicillin
resistance is the most common resistance

encountered in S. aureus. Methicillin resistant
strains are very hard to treat as it’s a drug of choice
for the infections caused by S. aureus.

In healthcare system there are many
factors for acquisition of hospital associated
infections. However among all the pathogens S.
aureus is one of the most important organisms
associated with various hospital acquired
infections. MRSA transmission may occur from
one patient to another patient in the healthcare
system by means of MRSA carriage on the hands
of healthcare personnel’s.

In order to reduce the chances of such
infections its very necessary to take adequate
hand hygiene steps along the modified antibiotic
stewardship programs to follow the proper
hospital infections control policies.
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