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The isolation rate of MRSA from different specimens was determined. Between January 1999 and June 2002, 448 out of 1322
(35.67%) isolates were found to be MRSA. A detailed study of these isolates showed a high prevalence of MRSA in patients
in ICU’s and special care wards. The yield of MRSA was highest from endotracheal secretions (100%), bronchial washings
(70%), and catheter tips (51.85%) followed by sputum (40.54%), ear swabs (40%), fluids (37.25%), pus/wound swabs
(34.83%) and blood cultures (28.07%). Vancomycin remains the drug of choice with no resistance detected. The resistance to
ciprofloxacin was 86.61%, to erythromycin 85.5% and to gentamicin 81.03%. After vancomycin, fusidic acid was the most
sensitive drug with only 21.21% of the isolates exhibiting resistance. In view of the high prevalence of MRSA in our
community, authorities must introduce more effective measures to control its spread, otherwise it may seriously disrupt the
efficient delivery of the health system in the country.
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Introduction widespread and durable nosocomial pathogens of the
late 20th century.®

Staphylococcus aureus is perhaps the most . . .
Data from the National Nosocomial Infection

notorious of all the bacterial pathogens associated with .
human infection. The adaptive potential of this highly ~ SUrveillance System reveals MRSA accounts for upto

virulent and ubiquitous pathogen is unique. In 1942, 40% of nosocomial Staphylococcus aureus infections in
the year penicillin G was introduced, some resistant  1arge hospitals and 25-30% in smaller hospitals. The
strains of staphylococcus aureus were found.! prevalence of MRSA varies considerably from one
However the period between 1946 and 1950 was the  region to another and among hospitals in the same
golden age for the treatment of staphylococcus city. In some hospitals MRSA accounts for <10% of all
infections with penicillin. As the problem of staphylococcus aureus isolates whereas in other
drug resistance to penici”ins, mediated by the facilities they account for upto 65%.7. 8 Richet et al
production of beta-lactamase, became prevalent, reported an incidence of 1.25% in 27 hospitals of
effective first line therapies were compromised. By  France whereas Berardi et al® 10 reported 31.8% from
1950, approximately 80%  hospital acquired other hospitals in the same area. The vast majority of
staphylococcal infections were untreatable using  infections are acquired in hospitals, however,
penicillins.2 3 The introduction of beta-lactamase  outbreaks of community acquired MRSA have also
resistant semi-synthetic penicillins in the early 1960’s  been reported.1!.12
provided temporary respite which ended with the The most common infections caused by MRSA
emergence of Methicillin  (oxacillin)  Resistant include surgical site infections, bacteraemia, lower
Staphylococcus aureus (MRSA), discovered shortly respiratory tract infections and urinary tract infections.
after methicillin became available for clinical use. = However, variable incidence has been reported by
Subsequently these resistant Staphylococcus aureus different researchers.3 9.13-18
organisms established themselves in hospitals and Most MRSA strains are multi-drug resistant.
communities, spreading throughout the world.45 Resistance to erythromycin and clindamycin is
MRSA has proven to be one of the more  very common and many strains are resistant to
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gentamicin, tobramycin and ciprofloxacin as well.
Recently, strains resistant to methicillin but susceptible
to gentamicin have been recovered. Herve et al have
reported that the incidence of isolation of Gentamicin
sensitive MRSA (GS-MRSA) has steadily increased
over a 7 year period to represent in 1998, 46.8% to
94.4 of all strains.1®

The aim of the present study was to determine
the prevalence of MRSA and its antibiotic
susceptibility pattern by retrieving data from the past
three and a half years and additionally, the percentage
of multi-drug resistant isolates was determined for
MRSA and MSSA isolates.

Patients and Methods

Source of Bacterial Strains: The prevalence of MRSA
was determined retrospectively by studying the data
collected over a three and a half year period-from
January 1999 to June 2002-from the clinical isolates
submitted for culture to Chughtai’s Lahore Lab.
Specimens were received from different hospitals and
included samples from various body sites. Both sexes
and all age groups were included.

Specimen Collection: Specimens were collected using
standard collection techniques.20

Isolation of Pathogens:  Standard commercially

available media were used including Blood,
MacConkey’s & Cled agars. Specimens were
inoculated on the required media, incubated

aerobically at 37°C for 24 hours and then inspected for
growth. Staphylococcus were identified by colonial
morphology, catalase testing, tube coagulase testing,
DNase reaction and mannitol fermentation.

Antibiotic Susceptibility Test: The in-vitro activity of
various  antibiotic compounds was  tested.
Susceptibility testing was performed on Meullar-
Hinton Agar by Kirby Bauer method (disk diffusion
method) according to the National Committee for
Clinical Laboratory Standard (NCCLS) guidelines
using standard antibiotic disks (oxoid). Strains were
considered resistant to oxacillin if there was a diameter
of inhibition around a1 disk of <10mm dia.2t

Control and Comparator Strains: Control strains used
were Staphylococcus epidermidis ATCC
12228,Staphylococcus aureus ATCC 29213 and MRSA
ATCC 49476.
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Results

Results over the past three and a half years-
from January 1999 to June 2002-were studied
retrospectively. Total specimens received for culture
were 5821, 5259, 2494, and 3931 for the years 1999,
2000, 2001 and 2002 till June 30th respectively.

Staphylococcus aureus was isolated from 1322
of the specimens. Out of these MRSA was the
causative agent in 133 (36.14%), 147 (39.09%), 114
(31.93%) and 54 (24.43%) (Table 1) during the year
1999, 2000, 2001 and 2002 respectively. The overall
prevalence over the past years was 36.67% for MRSA
and 63.33% for MSSA.

Table I: MRSA Isolation for the
Years 1999-2002
1999 2000 2001 2002
Total 5821 5259 2494 3931
Cultures
Staph. 368 376 357 221
aureus
MSSA 235 229 243 167
MRSA 133 147 114 54
36.14 39.09 31.93 24.43
0,
HMRSA " % " %
Isolation rates of MSSA and MRSA

from different specimens is highlighted in Table 2.
All the specimens isolated from the endotracheal
tubes were MRSA. The next highest isolation rate
was from bronchial washings (70%) and the
catheter tips (51.85%), followed by sputum (40.54%),
ear swabs (40%), fluids (37.25%) and wound
samples (34.83%).

With the exception of Vancomycin to which
MRSA is still 100% susceptible all the other antibiotic
compounds showed a variable drug susceptibility
pattern (Table 3). Susceptibility of MSSA to these same
antibiotics showed a better in vitro activity as
compared to MRSA (Table 4).

Discussion
Staphylococcus aureus, in particular MRSA,
has been one of the more problematic nosocomial
pathogens encountered by the medical profession-
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repeatedly acquiring resistance to overcome the
challenges presented by the new anti-staphylococcal
antibiotics. MRSA infections are of particular concern
due to their association with prolonged hospital stays

with resultant increased hospital costs. Also , fewer
are becoming
available to treat the affected people. The single

therapeutic

options

increasingly

Table 2: Isolation Rates of MSSA And MRSA From Different Specimens

Specimen ?n'i‘ijg;l; (nhiSSS? 4) %MSSA (rI:/I:R;ZAé) %MRSA
Pus/Wound swabs 686 447 65.16 239 34.83
Urine 191 127 66.49 64 33.50
HVS 65 49 75.38 16 24.61
Blood 57 41 71.92 16 28.07
Semen 55 43 78.88 12 21.81
Ear Swabs 55 33 60.00 22 40.00
Fluids * 51 32 62.74 19 37.25
Sputum 37 22 59.45 15 40.54
Nasal Swabs 31 26 83.87 5 16.12
Catheter Tips 27 13 48.14 14 51.85
CSF 17 15 88.23 2 11.76
B. Washings 10 03 30.00 7 70
Tissue 10 07 70.00 3 30.00
Urethral Discharge 9 06 66.66 3 33.33
Endo. Trach, Sec. 8 00 00 8 100

* Includes Pleural, pericardial peritoneal fluids.

Table 3: MRSA Antibiotic Susceptibility Pattern

Antibiotic LS g 200, (NZS)E’L % (i%%i -
Ciprofloxacin 23 12'2 21 1?3'2 14 1%'2 2 3.7
Clindamycin 71 5%8 43 295'2 28 24('3'5 11 20.37
Doxycycline 42 3:;'5 27 1%3 17 1‘}['9 6 11.11
Erythromycin 32 362'2 22 1%'9 10 8.77 3 5.55
Fusidic acid 112 %%t 123 %30 g5 97 43 7962
Gentamicin 12 902 23 5% 27 20 43 2407

12



International Journal of Pathology; 2004; 2(1):10-15

Ofloxacin o7 2% 76 SLT a1 2Lt s o777
Su_lphamethoxazole/Trlmetho 34 25.5 29 19.7 14 12.2 8 14.81
prim 6 2 8
Vancomycin 133 100 147 100 114 100 54 100
Table 4: MSSA Antibiotic Susceptibility Pattern.

1999 2000 2001 2002 %

Antibiotic (n=235 % (n=229 % (n=243 % (n=167 y
Suscept.
) ) ) )

Ciprofloxacin 162 6%9 153 6?'8 144 595'2 152 91.01
Clindmycin 119 %% 96 L% 160 5% 136 8143
Doxycycline 78 3%1 59 2%7 80 3%9 76 45.50
Erythromycin 88 31'4 79 3?3'4 144 595'2 118 70.65
Fusidic acid 154 62'5 111 48;'4 163 677'0 152 91.01
Gentamicin 73 316-0 62 277'0 59 2‘;'2 67 40.11
Ofloxacin 165 9% 99 3% 170 %99 150 8082
Su_lphamethozole/Trlmetho 66 28.0 55 24.0 58 23.8 64 38.32
prim 8 1 6
Vancomycin 235 100 229 100 243 100 167 100

Table V: Cumulative Percentage
Susceptibility /Resistance of MRSA to
Various Antibiotics (n=448)

Antibiotic

%

%

Susceptibility Resistance

Ciprofloxacin
Clindamycin
Doxycycline
Erythromycin
Fusidic acid
Gentamicin

Ofloxacin

Sulphamethozole
/ Trimethoprim

Vancomycin

13.39
34.15
20.53
14.95
78.79
16.74

47.32

18.97

100

86.61
65.85
79.47
85.05
21.21
83.26

52.68

81.03

00
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notable exception to resistance development are the
glycopeptides-teicoplanin and vancomycin. Although,
at present, vancomycin remains the only drug of
choice for treating multi-drug resistant MRSA,
occasional reports of intermediate resistance emerging
are making headlines.2 In our study, 36.67% of the
isolates were methicillin resistant. The prevalence
of MRSA is comparable to that found in recent
studies.’s 2326 The percentage of MRSA isolates is less
than half of the percentage reported from that of a
Japanese and an American study.?”- 2 The reason for
the low prevalence in these studies may be related to
the rapid identification and strict policies of isolation
of patients with MRSA colonization or infection,
combined with the restricted use of antibiotics.

The distributions of both MSSA and MRSA
among different age groups were similar. However,
with the exception of newborns, S: aureus infections
were more often found with increasing age, but their
prevalence declined after 75 years of age. Compared to
the age distribution for all infections with other
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organisms, no significant differences in the age
distributions of individuals with MRSA infections
were observed.

Considerable differences were observed when
the distributions of MRSA isolates in different
specimens were compared (Table 2). The prevalence of
methicillin resistance was highest among S. aureus
isolates responsible for endotracheal intubation
associated nosocomial pneumonias-100%; fluids gave
a yield of 70% and indwelling catheters 51.85%;
sputum and ear swabs showed a similar positivity rate
of approximately 40% each; the prevalence of
methicillin resistance associated with skin and soft
tissue infections was 34.83%, 33.5% among urinary
tract infection isolates and 28.07% among blood
isolates. These differences might be due to prolonged
antibiotic treatment of severely sick patients, who
generally have longer hospital stays, resulting in
enhanced selection pressure. This reflects the fact that
critically ill patients have a greater chance of becoming
colonized or infected. The results of our study are
similar to those seen in other studies.29-31

(Table 6): Cumulative Percentage
Susceptibility/Resistance of MSSA to
Various Antibiotics (n=874)

% %

Antibiotic Susceptibility Resistance
Ciprofloxacin 69.91 30.09
Clindamycin 58.46 41.54
Doxycycline 33.52 66.48
Erythromycin 49.08 50.92
Fusidic acid 66.36 33.64
Gentamicin 29.86 70.14
Ofloxacin 66.82 33.18
Sulphametoxazo

le/ 27.80 72.20
Trimethoprim

Vancomycin 100 00

The comparative in vitro activities of the
antimicrobial agents tested against MSSA and MRSA
isolates are listed in Tables 3 and 4 respectively. 89.3%
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of the MSSA isolates tested were resistant to penicillin,
The percentage of MSSA isolates which were sensitive
to erythromycin (49.08%) (Table 6) was considerably
higher than the percentage of MRSA isolates
susceptible to erythromycin (14.95%-Table 5). While
58.46% of the MSSA isolates were susceptible to
clindamycin, only 34.15% of the MRSA isolates
exhibited susceptibility. The percentage of MRSA
isolates showing susceptibility to gentamicin (16.74%)
was lower than that of MSSA isolates (29.86%).
Susceptibility to doxycycline fell from 33.52% among
MSSA isolates to 20.53% among MRSA isolates. About
70% of all MSSA isolates were susceptible whereas less
than 15% of all MRSA isolates tested were susceptible
to ciprofloxacin.

Vancocomycin was the only antibiotic which
showed a 100% susceptibility to all the isolates tested.
70.14% of the MRSA and 83.26% of MSSA isolates
were gentamicin resistant. Erythromycin resistance
was seen in 85.05% of MRSA and 50.92% of the MSSA
isolates. The resistance seen with gentamicin and
erythromycin in our study is higher than the
incidences reported by Nishijima and Kurokawa and
in other studies.3234 |solates were considered to be
multidrug resistant when they displayed resistance to
five (or more) of the following antibiotics representing
different antibiotic classes: oxacillin, penicillin,
erythromycin, clindamycin, gentamicin, ciprofloxacin,
doxycycline, and fusidic acid. MRSA is by definition,
also resistant to penicillin.3 Thus , all MRSA isolates
were resistant to at least two classes of antibiotics. The
results are shown in Fig 1. The percentage of MRSA
and MSSA isolates which were resistant to all the
antibiotics with the exception of vancomycin was
3.34% and 3.20% respectively.

Vancomycin is still the only glycopeptide
which is the drug of choice for life threatening
infections caused by multi drug resistant MRSA.
However, reports of intermediate resistance to
this drug nessecitates careful monitoring of the
prevalence of MRSA and its antibiotic susceptibility
pattern.22 34,35
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Figure 1: No Of Drugs To Which Staph.
Aureus Isolates Were Resistant

The links between antimicrobial use and
MRSA are complex; interventions aimed at eradicating
MRSA should be aimed to promote more rational
prescribing patterns, supported by adequate
experimental and epidemiological evidence. This
study shows a high prevalence of MRSA in our
community with 66% of these isolates being multi-
drug resistance. Although this percentage is lower
than that reported by Fluit et al (87%), it reflects the
need for more prudent use of antibiotics, in addition to
the implementation of better infection control and
hygiene measures for reducing infections.?

An urgent need exists for more appropriate
selection and use of antimicrobial drugs in the
developed as well as in developing countries. The
focus in developing countries should be on the
availability of safe and effective drugs and on the
enforcement of more responsible national drug
policies. These issues must be addressed by the
collective action of governments, the pharmaceutical
industry, health care providers, and consumers. The
developed countries have an important stake in the
ways in which antibiotics are used in developing
countries because resistant microorganisms do not
recognize national boundaries.
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