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METHICILLIN RESISTANT STAPHYLOCOCCUS AUREUS (MRSA)

IN SKIN ISOLATES FROM HOSPITAL ACQUIRED I

FECTIONS

AM Sajna, Maria Kuruvilla, Shalini Shenoy, Gopal Krishna Bhat

Eighty-four isolates of Staphylococcus aureus (S.aureus) obtained from nosocomial infections were screened for methicillin

resistance, which was found to be about 40.47%. This indicates a rising trend in the incidence of MRSA over the previous

years. Early detection of resistant strains as well as prudent use of antibiotics can help to combat the global problem of

resistance.

Introduction

Staphylococcus aureus (S. aureus) is a versatile
microorganism, an important nosocomial and community
pathogen." MRSA is notorious in causing serious
infections among hospitalised patients.? Subsequent to the
introduction of methicillin, epidemic strains of methicillin
resistant staphylococcus aureus (EMRSA) emerged,’and
outbreaks of methicillin resistance in hospitals became a
major problem in therapy and infection control.** Limiting
nosocomial transmission of these organisms, once they
have become well established in a hospital has proven

very difficult.

This work was stimulated by the on going impact
of infections due to MRSA and the difficulties in
preventing and treating them. The aim of this study was
to evaluate the incidence of MRSA among staphylococcal

isolates from nosocomial infections.
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Materials and Methods

Eighty-four isolates of S.aureus obtained from
various sources (Table I) of nosocomial infections were
screened for methicillin resistance. Standard definitions
were used for defining nosocomial infections.® Antibiotic
sensitivity patterns of S. aureus were delermined using
Kirby Bauer disc diffusion method.” MRSA werc
identified by employing Img oxacillin disc.* Resistance
to a selected number of antibacterial agents are shown in
Table JL.Methicillin and erythromycin showed a resistance
of 40.47%. Netilmicin resistance was exhibited by 3.57%

isolates.
Discussion

Staphylococcus aureus is renowned for posing a
challenge to antibiotics. Methicillin resistance is
phenotypically associated with the presence of altered
penicillin binding protein PBP 2a, (PBP 2').%'% Penicillin
group of antibiotics do not bind to this altered receptor
and hence bacteria become resistant to methicillin. PBP

2a is encoded by the chromosomal mec A gene."

Methicillin resistance may also be associated with




mechanisms independent of mec A, resulting in border-
line methicillin resistance.'> These mechanisms include
b lactamase hyper production, acquisition of structurally

Tabel 1. Sources of staphylococcus aureus

Sources Number | Percentage

Hospital acquired pyodermas 22 26.19
(Abscesses, furunculosis, leg ulcers etc.)

Canula tip infections 13 ' 15.47
Post operative wounds 28 3333
Decubitus ulcers 3 3.57
MTR)phiC ulcers with underlying osteomyelitis| 7 833 |
Malignancy with secondary ulceration 11 13.09
Total 84

modified normal PBP’s and the appearance of small colony
variants of S.aureus.”® Most methicillin resistant strains
are multidrug resistant and mec A region may harbour
several resistant determinants, resulting in clustering of

resistance genes in this region.

Resistant strains arc not only a major obstacle in
treatment, but once established, infections are also likely
to ratchet up the possibility of further transmission. In
1982,an American hospital outbreak reported an incidence
of 30% MRSA."* Other studies conducted in Japan re-

Tabel 11. Drug resistance patterns of s. aureus
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Antibiotic Number (%) of strains resistant
Methicillin 34 (40.47)

Penicillin 66 (78.57) N
Erythromycin 34 (40.47) '
Netilmicin 3{3.57)

Roxithromycin 18 (21.42)

ported an incidence of about 41.5% by 1992."" There are
many reports of increasing resistance of S.aureus from

our country.'s!’

Our study depicts a rising trend in the incidence
of MRSA, which may be accounted for by the

indiscriminate and injudicious use of antibiotics. Antibi-

otics like erythromycin which are a first line weapon
against many infections are becoming increasingly
ineffective showing a resistance as high as 40.47%.
Netilmicin is one of the drugs to combat MRSA infections.
It is preferred to vancomycin because of its low cost and
relatively few side effects. However, this study shows an
emerging resistance pattern with netilmicin which

emphasises restriction on its use.

In order to reduce the problem of antibiotic
resistance, it is mandatory to survey and screen all clinical
isolates for resistance. Our efforts should be concentrated
not only on antibiotic use, but also on other confounding
factors that contribute to resistance such as infection
control practices. Contactisolation and strict asepsis should
be enforced. This area warrants further studies on a larger
number of isolates from various parts of the country in
order to develop and apply evidence based guidelines on

countering resistance.
References

1. Sheargren JN. Staphylococcus aureus, the persistent pathogen.
New Engl J Med 1984; 310 : 1368-1373.

2. Mulligan ME, Murray Leisure KA, Ribner BS, et al. Methicillin
resistant Staphylococcus aureus : A consensus review of the
microbiology, pathogenesis and epidemiology with implications
for prevention and management. Am J Med 1993; 94: 313-328.

3. Combined Working Party of the Hospital Infection Society
and British Society for Antimicrobial Therapy. Guidclines for
the control of epidemic methicillin resistant Staphylococcus
aurcus. J Hosp Infect 1986; 7: 193-201.

4. Duckworth GJ, Lothian JLE, Williams JD. Methicillin resistant
Staphylococcus aureus: Report of an outbreak in a London

teaching hospital. J Hosp Infect 1988; 11 : 1-15.

5. Bradley JM, Noone P, Townsend DE, et al. MRSA in a L.ondon
Hospital. Lancet 1985; 1 : 1493-1495.

6. John M Boyce, Steven M Opal,Gall Potter-Bynoe. Spread of

MRSA in a hospital aflter exposure to a health care worker with

#



Yudian ) Dermatol Yeneneol Leprol

sinusitis. Clinical Infectious Diseases 1993; 17: 496-564.

7. National Committee for Clinical Laboratory Standards. Per-
formance standards for antimicrobial susceptibility testing. Fourth

International Supplement 1993; M2-T4 ; Pennsylvania, U.S.A.

8.Barry AL, Thronsberry C. Susceptibility test; Diffusion test
procedures. In: The Manual of Clinical Microbiology. 5th ed.,
Editors, Balows A, Hausler Jr. WI, Hermann KL. Washington:
American Society for Microbioloy, 1991; 1117-1125.

9. Hackbarth CJ, Chambers HF. Methicillin resistant
Staphylococcus aureus: genetics and mechanism of resistance.
Antimicrob Agents Chemother 1989; 33: 991-994,

10. Utsui Y, Yakota T. Role of an altered penicillin binding protein
in methicillin resistant Staphylococcus aureus. Antimicrob Agents
Chemother 1985; 28:387-403.

11. Ubukata K, Nonoguchi R, Matsuhashi M, et al. Expression
and inducibility in S. aureus of the mec A gene which cncodes a
methicillin resistant S.aureus specific penicillin binding protein.
J Bacteriol 1989; 171: 2882-2885.

12. McDougal LK, Thornsberry C. The role of b lactamase in
Staphylococcal resistance to penicillinase resistant penicillins and
cephalosoporins. J Clin Microbiol 1986; 23: 832-839.

13. Murakami K, Tomaz A. Involvement of multiple genetic
determinants in high level methicillin resistance in S. aureus. J
Bacteriol 1989 ; 171 : 874 - 879.

14. Myers JR, Linnemann CC. Bacteremia due to Methicillin

resistant Staphylococcus aureus. ] Infect Dis 1982; 145: 532-536.

15. Nishijima S, Namura S, Mitsuya K, ct al. The incidence of
isolation of MRSA strains from skin infections during 1989-1991.
J Dermatol 1993; 20 : 193-197.

16. Mathur SK, Singhal S, Prasad KN, et al. Prevalence of
Methicillin resistant Staphylococcus aureus (MRSA) in a tertiary
care hospital. Indian J Med Microbio 1994; 12: 96-101.

17. Bhat KG, Bhat MG. Prevalence of nosocomial infections due
to methicillin resistant Staphylococcus aureus in Mangalore, India.
Biomedicine 1997; 17 : 17-20.

Moving soon ?

Inform us at least two months before you move, what your new address

will be. Include your old as well as your new address.

Chief editor




