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Abstract

Introduction: Staphylococcus aureus is the frequently isolated from patients with serious healthcare-associated
infections (HAI). Methicillin & Vancomycin Resistant Staphylococcus aureus infections are a tremendous, and
growing, burden for healthcare systems and hospitals, and are associated with significant healthcare costs. So
there is need to continuous monitoring of dewlopment of resistant to avoid fall in pre antibiotic era. The main
objectives of this study was to find out the antibiogram patterns of S.aureus, the prevalence of methicillin
resistant S.aureus and demonstration of Vancomycin resistance among MRSA strains at the tribal region
Gadchiroli (M.S.), India. Method: From Government district hospitals, Gadchiroli the total 234 clinical samples
were collected from different source and 114 samples were positive for S. aureus. Out of these 78 clinical samples
were positive for coagulase test. The pure isolates of coagulase positive S.aureus were screened on Oxacillin
resistant screen agar and tested for antimicrobial susceptibility by using standard methods. Results: Out of 78
clinical specimens samples were found to be coagulase positive S.aureus. The antibiotics oxacillin, penicillin,
erythromycin, gentamycin and tetracyclin had shown maximum resistance on disc diffusion. Amikacin,
chloramphenicol and vancomycin antibiotics had showed high sensitivity to all resistant strains of MRSA. The
noticeable result in this region was nitrofurantoin had shown around 50% resistance. Of the isolates 50 isolates
were methicillin resistant S.aureus (MRSA). According to Disc Diffusion method the Prevalence rate of MRSA was
found 64.10 % and Vancomycin resistant among MRSA isolates was found 16%. MIC By Etest method had shown
MRSA (48.71%) and VRSA(13.15%). Conclusion: Our study emphasizes the need for continuous monitoring of the
antimicrobial susce ptibility pattern of S.aureus isolates including MRSA for the selection of appropriate therapy.
Gadchiroli is the backward tribal region of Vidarbha, from the present findings it appears that the spread of MRSA
in community is very high and the vancomycin which is the last choice for the treatment MRSA strains also shown
resistant. So there is need of high alert in hospital settings and need of continuous monitoring and surveillance to
control resistance.
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1 Introduction

Healthcare-associated methicillin-resistant S. (MRSA) is a major cause of nosocomial inf ction
aureus (MRSA) is a major cause of nosocomial with significant attribut morbidity and
infe ctions worldwide,  with  significant mortality in addition to pronounced healthcare
attributable morbidity and mortality in addition costl. Many hospital struggles with increasing
to pronounced healthcare costs. Many hospitals amount of MRSA which are multi-resistant
struggle with increasing amounts of MRSA, against all beta-lactum antibiotics. Gadchiroli
which are ‘"multi-resistant” against all beta- city is a Tribal region of Maharashtra state,
lactam antibiotics. Often, applicable antibiotics limited reports were available on development of
for treatment are only glycopeptides like Methicilin and other antibiotics resistant

vancomycin and teicoplanin®. Methicillin- Staphylococcus aureus form this part of India.
resistance in S.aureus occurs when an isolate

Methicillin-resistant ~ Staphylococcus  aureus

The purpose of present study was to evaluate
current antimicrobial susceptibility patterns of
Staphylococcus aureus and prevalence of
vancomycin resistant Staphylococcus aureus

carries an altered penicillin binding protein,
PBP2a, which is encoded by a 50 kb piece of
DNA-mecA gene which generates the production
of an altered cell wall component (PBP2a) to
which penicillins and cephalosporins cannot
attach. Methicillin resistant Staphylococcus 2 Materials and Methods

among MRSA isolates.

aureus (MRSA) strains have become endemic in The present study was conducted on the clinical
hospitals  worldwide.  Antibiotic  resistant specimens collected from Govemment district
pathogen constitutes an important and growing hospitals, Gadchiroli the total 234 clinical
threat to public health. Healthcare associated samples were collected from different source and
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114 samples were positive for S. aureus. Out of
which specimen was found to be coagulase
positive Staphylococcus aureus. Of the 78
clinical specimens, 48 specimens were from pus,
18 were from bum patient and 12 from sputum
sample. Standard procedure was followed for
isolation and identification of S.aureus and to
perform antimicrobial activity?.In brief the
specimen was collected in sterile container and
transport to the laboratory. The specimens were
then immediately inoculated nutrient broth tube
and incubate overnight at 370C for enrichment.
Then the loop full of sample transfer to the
Blood agar and the Mannitol Salt Agar and were
incubated at 379C for 18-24 hours. The
suspected isolated colonies were exposed to
Gram’s staining and other biochemical test.
Staphylococcus aureus organisms were
confirmed mainly by positive DNase test and
coagulase tests. Confirmed coagulase positive
S.aureus isolates were screened for methicillin
resistant on Oxacillin resistant screen agar.
Methicillin resistant S. aureus were further
subjected to antimicrobial sensitivity testing by
standard disk diffusion method and minimum
inhibitory concentration by E-test method as per
NCCLS standards23.7.10, All the culture media,
antibiotics discs and E-test strips were obtained
from Hi media laboratory.

3 Results

From Government district hospitals,
Gadchiroli the total 234 clinical samples were
collected from different source and 114 samples
were positive for S. aureus. Out of these 78
clinical samples were positive for coagulase test
(Table 1) [figure 1]. Out of total, 42 (53.84 %)
and 36 (46.16 %) of Staphylococcus aureus
isolates were isolated from males and fmales,
respectively. The age wise distribution of total
patients with Coagulase positive S. aureus
infection were as follows; the age group 0-10
years included 19(24.36%), 11-20 years
02(02.56 %); 21-30 years 03(03.85 %); 31-40
years 05(06.41%); 41-50 years 22(28.21 %); 51-
60 years 19(24.36 %); 61-70 years 08(10.26 %);
and 71-80 years 00 (0.00 %). In this region 41-
50 and 51-60 age groups population were
extremely affected with Staphylococcus aureus
infection.
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3.1 Overall resistant patterns of S. aureus

A total of 78 viable strains of S. aureus from
Gadchiroli region were tested for antimicrobial
susceptibility by disc diffusion. The antibiotic
susceptibility test by disc diffusion was done on
each isolate by using 12 antibiotics; Oxacillin
(0X), Amikacin (AK), Tetracycline (TE),
Erythromycin (E), Gentamycin (GN), Me thicillin
(MET), Chloramphenicol (C), ),
Tobramycin (TB), Norfloxacin (NX),
Nitrofurantoin (NF) and Vancomycin (V).

The overall resistance pattern of each antibiotic
tested was as follows; oxacillin 50 (64.10%),
Amikacin 17 (21.79%), Tetracycline 42 (53.85%),

Penicillin

Erythromycin 62 (79.49%), Gentamycin 46
(58.97%), Me thicillin 50 (64.10%),
Chloramphenicol 12 (15.38%), Penicillin 78

(100.00%), Tobramycin 59 (75.64%), Norfloxacin
53 (67.95%), Nitrofurantoin 44 (5641%) and
Vancomycin 08 (10.26%) (Table 2) [Figure 2].
3.3 MIC of Methicillin and Vancomycin by E-
test method

All methicillin resistant S. aureus strains found
on Disc Diffusion method and ORSAB were

further tested for Minimum  Inhibitory
Concentration (MIC) by Etest method for
me thicillin and vancomycin antibiotics.

Moreover, the result of susceptible strains has
MIC's to oxacillin of <4 mg/L. Oxacillin Etest
were read after 24 hours and after 48 hours.
After that, if the reading is negative, the sample
was considered as MSSA strain.

The pattern of antimicrobial susceptibility using
MIC’s on two antibiotics was as follows; oxacillin
was resistant to 38 (76.00%) and 12 (24.00%)
sensitive; vancomycin was resistant to 05
(62.50%) and sensitive to 03 (37.50%) (Table 3).

3.4 Incidence of MRSA and VRSA in
Gadchiroli region
The incidence rate of methicillin

resistance among 78 coagulase positive S.
aureus isolates on disc diffusion and MIC was
64.10% and 48.71 % respectively as shown in
Table 4. Antimicrobial susceptibility test by MIC
is considered as gold standard; therefore the
prevalence rate of MRSA in Gadchiroli region
was 48.71%. According to MIC test the
incidence rate of VRSA among MRSA isolates
was found 13.15%.

Table 1: Coagulase positive & negative with number of samples of S. aureusin Gadchiroli

Sample CoPSA CoNSA Total
Pus 48 14 62
Sputum 12 12 24
Bumed Wound 18 10 28
Total 78 36 114
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Table 2: Over all distribution of antimicrobial susceptibility of S. aureus on disc diffusion in
Gadchiroli (Total No. 78)

Sr. Resistant Sensitive
No. Name of Antibiotic
No. % No. %

1. Oxacillin (Ox) 50 64.10% 28 35.90%
2. Amikacin (Ak) 17 21.79% 61 78.21%
3. Tetracycline (Te) 42 53.85% 36 46.15%
4. Erythromycin (E) 62 79.49% 16 20.51%
5. Gentamycin (GN) 46 58.97% 32 41.03%
6. Methicillin (MET) 50 64.10% 28 35.90%
7. Chloramphenicol (C) 12 15.38% 66 84.62%
8. Penicillin (P) 78 100.00% 0 0.00%
9. Tobramycin (TB) 59 75.64% 19 24.36%
1C Norfloxacin (NX) 53 67.95% 25 32.05%
11 Nitrofurantoin (NF) 44 56.41% 34 43.59%
12 Vancomycin (V) 8 10.26% 70 89.74%

Table 3: Antimicrobial susceptibility by MIC on methicillin resistant strains of S. aureus found on
disc diffusion in Gadchiroli

Antimicrobial Susceptibility test

Sr MIC
- Name of Antibiotic
No. Resistant Sensitive
No. % No. %

Oxacillin (OX)

1 38 76.00 12 24.00
(Total-50)
Vancomycin (V)

2 (Total-08) 05 62.50 03 37.50

Table 4: Comparison of antimicrobial susceptibility pattern of MRSA strains identified on disc
diffusion with MIC in Gadchiroli

Antimicrobial Susceptibility Test

Sr. Name of
No Antibiotics Disc Diffusion MIC
Resistant Sensitivity Resistant Sensitivity
1 Oxacillin 50  64.10% 28  34.90% 38 48.71% 40  51.29%
(Total-78) e FY7e A 17 29%
2 Vancomycin 08 16.00% 42 84.00% 05  13.15% 33  86.85%
(Total-50)
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CoNSA

Figure 1: Sample wise Percentage of Coagulase positive S. aureusin Gadchiroli

100.00% 1
90.00% -
80.00% -
70.00% -
60.00% -
50.00% -
40.00% -
30.00% -
20.00% -
10.00% -

Percentage

M Resistant

M Sensitive

0.00% T
& ¥

&

C eSS s

Antibiotic

Figure 2 Overall distribution of antimicrobial susceptibility of S. aureus on disc diffusion in

Gadchiroli

Discussion

This study was conducted at Gadchiroli
district Hospital which is declared as tribal
region. Very few reports are available on MRSA
from this region. According to antimicrobial
susceptibility by MIC Etest method, 38
methicillin resistant isolates were and the
prevalence rate of MRSA is 48.71%. The result
were shown that significant rise in antimicrobial
resistance in this region as compare to other
part of India. In other country the prevalence
rate of MRSA was found different, in India (31-
39%), Pakistan (84%), Malaysia (40%), USA
(52%)14-15, The emergence Vancomycin
resistance against MRSA strains are great
concern. First case of VRSA resistance was
reported in 2002(USA)!5, Then some other
countries also reported VRSA resistance . In
India Ashdulla et al have reported Vancomycin
intermediate S.aureus (VISA) and many reports
from north India also recorded the emergence of
low level and intermediate vancomycin

resistancel4+15 Venubabu et al reported VRSA
strain from Hyderabad in 200916, In our Study
out of 38 MRSA strains 05 strains(13.50%) had
shown vancomycin resistance. So it is quite
alarming situation to the community and
clinicians. The development of antibiotics
resistance may be due to misused and
uncontrolled used of drugs without proper
diagnosis.

Conclusion

The present study first time exposed the
vancomycin resistance in this part of India.
Prevalence rate of MRSA and VRSA was found
48.71% and 13.15%. These findings are
suggesting the need of regularly monitoring the
antibiotic resistance patterns of MRSA and
implementation of strict rules and regulation on
antibiotic usages otherwise; we are supposed to
be entering again into pre-antibiotic era. The
most effective way to prevent emergence of
antibiotic = resistance is by continuous
surveillance of antibiotic resistance profile,
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reduce misused of antimicrobial drug by proper
diagnostic procedure, development of significant
new antimicrobial agents and also need of
effective education.
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