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The objective of this' study is to determine the characteristics of nosocomial methicillin-resistant and sensitive
Staphylococcus aureus (MRSA & MSSA) and their minimum inhibitory concentration (MIC) to mcomycln and
‘omacillin. Over a six-month period a study of Staphylococcus aureus isolates from clinical specimens of patlonil with
nosocomial infections in Assir Central Hospital (ACH), Abha, Saudi Arabia, between September 2003 and February
2004, was carried out. Isolation and identification of Staphylococcus aureus was performed using standard
" microbiological methods. MIC to vancomycin and oxacillin was carried out using the E-test strips. Eighty-five
Staphylococcus aureus isolates were identified. These were made up of 39 (45. 9%) MRSA and 46 (54.1%) MSSA. The
MIC to oxacillin showed that 37/39 (94.9%) MRSA had MIC >256 ug/ml and only 2/39 (5.1%) had MIC of 4 and 33
ug/ml. Thirty of forty six (65.2%) of the MSSA had MIC < 0.50 ng/ml and 16/46 (34.8%) had MIC of between 0.50 -2

ug/mi. All the 85 isolates were fully sensitive to vancomycin (MIC breakpoint < 4 pug/ml). There is cven distribution

of sensitivity pattern to vancomycin among MRSA and MSSA isolates. 31/39 {79.5%) of MRSA had MIC of 2 ug/ml
while 34/46(74.0%) of MSSA had MIC of 2 pg/mi. The prevalence of MRSA in nosocomial infections in ACH is43.9%.
‘Thirty-seven out of thirty-nine (94.9%) of the MRSA strains show high resistance to oxacillin (MIC > 256 ug/m]l). The
‘use of axacillin-related drugs to treat nosocomial Staphylococcal infections in ACH should be reviewed and infection
control practices shouid be intensified 50 as to stem any future increase in MRSA prevalence in the hospital.
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INTRODUCTION infections, particularly those caused by
Staphylococcus aureus is one of the MRSA [4].
most common causes of both hospital and Accurate detection of methicillin and
community acquired infections worldwide vancomyciﬁ }esistance can be difficult using
[1]. Methicillin resistant Staphylococcus the routine disc-diffusion technique due to
dureus [MRSA) and methicillin resistant the presence of two sub-populations (one
Staphylococcus epidermidis (MRSE) levels susceptible and the other resistant to
vary from 5-75% world-wide [2]. Strains of oxacillin) that may coexist within a culture.
Sldphylococcus aureus which are oxacillin Although, all cells in a culture may carry the
and methicillin resistant (historically termed genetic information for resistance, only a
methicillin resistant S. aureus or MRSA), are small number can express the resistance ,in |
traditionally resistant to all beta-lactam vitro. Tﬁis phenomienon is  termed
agents including cephalosporins and ‘heteroresistance’ and accurs in
carbapenems as well as commonly used staphylococci resistant to penicillinase-
antimicrobial - -agents wused as treatment stable penicilli;ns, such as oxacillin,
options on patients infected with such Heteroresistance frequently presents
strains |3]. Vancomycin has been used to - diagnostic probiems to clinical laboratories,
treat  many Staprhylococeus aureus because cells expressing resistance may
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grow more slowly than the "susceptible
population. One of the simplest and reliable
methods of dectecting heteroresistance in
staphylococci is by using the Epsilon (E)-test
(AB Biodisc, Solna, Sweden).

Conscious of the limitations of our

routine disc-diffusion methoed to detect

heteroresistance in  Staphylococcus aureus

isolates in our hospital, we decided to carry
out E-test MIC determinations to oxacillin
on S aureus from

and vancomycin

nosocomial infections over a six-month
period, September 2003 to February 2004.
OQur findings are presented and discussed in
this communication. e

MATERIALS AND METHOD

Staphylococcus aureus isolates were

obtained from clinical specimens of patients
with nosocomial infections in Assir Central
Hospital (ACH), Abha, between September
2003 and February, 2004. The isolation and
identilication of Staphylococcus aureus were
performed using standard microbiological
methods [3|. Routine sensitivity testing to
Gram positive antibiotics were carried out
on Mueller Hinton agar according to NCCLS
guidelines [6]. Strains with zone diameter =
12 mm to 1pg oxacillin disc were regarded
as methicillin resistant.
E-test method
E-test
vancomycin {0.016-256 pg/mi)," from AB
Biodisc, Solna, Sweden, were used for the

strips for oxacillin and

study. Mueller Hinton agar plus 2% sodium
chloride was used as the test medium. The
Staphylococcus aureus isolates were sub
cultured on 5% sheep Blood agar and
incubated at 35C in ambient air for 18-24
hours. Direct colony suspension was made
in normal saline to 0.5 McFarland turbidity.
The resulting suspension was inoculated on
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to Mueller Hinton agar containing 2% NacCl,
using steri]é cotton-tipped swabs. The E-test
strips were placed on the ineculated plates
aseptically;., The .plates were then: incubated
in ambient air at 350C for 24 hours before
reading. Quality control strains were’
included in every batch of tests.

Isolated colonies in the inhibition
ellipse and fine hazes growing beyond the
breakpoint are indicative of resistance.
Staphylococcus  aureus were  considered
oxacillin gusceptible when the MIC is s 2
ng/ml and resistant when oxacillin MIC is 2 -
4 ug/ml (Qualit& control 8. aureus strain,

ATCC 25923, MIC range 0.25-0.50- ug/ml)

i ) .. .
and vancomycin sensitive when vancomycin

MIC is £ 4 ug/ml or resistant when MIC is 2
8 upg/ml {quality_-’control S. aureus strain,
ATCC 25923, MIC range 1.5-3 ug/ml). \
RESULTS 7

Out of the 85 Staphylococcus aureus
isolates, 39 (45.9%] were MRSA while 46
(54.1%)  were
Staphylococcus aureus (MSSA). The MSSA
strains had very low MIC to oxacillin, 30.
(65.2%) had MIC less than 0.50 pg/ml. In
contrast, the MRSA were highly resistant to
oxaciliin; 37 (94.8%) had MIC > 256 pg/ml

{Table 1). The MIC to vancomycin was more

mcthicillin sensitive

evenly distributed between the MRSA' and
MSSA strains; 31/39 (79.5%) and 34/46
(73.9%} respectively, had MIC of 2 pg/ml
(Tabie 1).

Table 1 also shows the antibiogram
to some commonly used antibacterial drugs
for wealing Gram-positive _cocci infections.
Apart from penicillin G, these relatively
cheap drugs are still effective against MSSA
strains. On the contrary, c;x'gly “vancomycin

was effective against the MRSA strains.



Table 1: E-Test MIC and Antibiogram of MRSA and MSSA isolates to some routine antibiotics

E-TEST MIC ANTIBIOGRAM

Vancomyein Oxacillin VA oxX PG KF CcD E TS oT GM

MIC (pg/ml) MIC (pg/ml) n n n n n n n n a

2 3 24 <2 4-32 | >2%6 (%) (%) | (%) | (%) (%) (%) (%) (%) (%)
MRSA 32 7 0 0 2 37 39 0 0 0 4 0 1 6 6
n =39 (82.1) (17.9) 0.0 | (00 [ (51 | (94.9) (100 (0.0) | (0.0) | {0.0) (10.3) (0.0) (2.6) (15.4) (15.4)
MSSA 39 7 0 46 0 0 46 0 0 43 41 36 42 37 45
n =46 (84.8) (15.2) (0.0) | (100 | (0.0) | (0.0) (100 (0.0]1 | (0.0) (93“5] (89.1) (78.3 | (91.3) | (80.4) {97.8)

Percentages susceptible are shown in brackets ()
Abbreviations: VA=Vancomycin; OX=~Oxacillin; PG=Penicillin G; KF= Cephaiothin; CD= Clindamycin; E=Erythromycin; TS =
Co-trimoxazole; OT = Oxytetracycline; GM=Gentamicin

DISCUSSION
" Methicillin resistant Staphylococcus

aureus (MRSA) has become a global concern.

“They are common causes of both hospital

~and community-acquired infections [7, 8].

Both forms of infections have been reported
from the Kingdom of Saudi Arabia [9, 10].
Detection of MRSA has been problematic

when using different antimicrobial
susceptibility testing methods (11].
Consequently, NCCLS recommended

incubating isolates being tested against
oxacillin at 35°C--for a full 24hours before
reading [6]. Similar problem is encountered
when testing S. aureus for vancomycin
susceptibility. One way ofl getting round this

problem is by using the E-test method (AB

, Biodisc, Solna, Sweden).

The S.
breakpoirit-,ais 4ug/ml. Most susceptible

aureus vancomycin MIC

strains have MIC between 0.5-2 ug/ml. In

contrast, S. aqureus isolates for which

vancomycin MICs arc¢ 8-16 ug/ml are
classified as vancomycin-intermediate and
isolates for which vancomycin MICs are >32
ug/ml are classified as vancomycin
resistant. Strains of staphylococci for which
vancomycin MICs are 4-8 ug/ml are not
reliably. detected using the disc-diffusion
method even when these tests are incubated

a full 24 hours. .~

165

. vancomycin resistant S. aureus

If disc diffusion is the primary
method ‘used in a laboratory for testing
vancomycin, laboratories should also use a
supplemental testing method such as
vancomycin screen plate or MIC method. In
our study, 76.5% of all our isolates (79.5%
of MRSA and 74% of MSSA),

vancomycin MIC of 2 ug/ml while 16.5%

have

have MIC of 3 ug/ml. This is a welcome
the

confirming the absence of

development . from therapeutic
perspective,
in our
hospital. It however calls for caution and
constant vigilance especially when
vancomycin-resistant enterococci have been

reported from this hospital [12].

The results of the oxacillin MIC
however are not as cheering as those for
vancomycin. The MIC susceptibility

‘breakpoi:nt for S. aureus is 2ug/ml’ for
‘oxacillin. The majority of the MSSA (65.2%)
. have MIC <0.5 ug/ml, while about 95% of

the MRSA have MIC > 256 ug/ml. An earlier
report [rom this hospital [13] reported 61%
MRSA colonization in hospital personnel
(not ‘noso\vt:'omial infections). Although at that
time = MIC determinations ‘were not
performed, nd isolate was resistant to
vancomyqi}) by fhé disc 'difﬁfsion method.
Thé Fésulis of the dptibiogram of our
isolates‘”‘%howmit,pa\,t‘ MRSP: are completely
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tesistant  to  all  antibiotics
vancomycin. The MSSA on the other hand,
show appreciable susceptibility to all the
antibiotics tested except penicillin G. The
greatest danger posed by MRSA lies in their
multiple antibiotic resistance and their
ability to enter the blood stream causing
bacteraemia, thus, clinicians are left with
few trcatment options for infections caused
by these organisms and the use of relatively
toxic agents. While infection control efforts
are being made to identi(y and control those
factors that facilitate the acquisition and
spread of MRSA at hospital and community
levels, therc is an urgent need to source for
alternative effective drugs besides the
glycopeptides, which currently are over-used
in many hospitals, in view of the looming
threat of the advent of vancomycin resistant
S. aureus.

‘ Fortunately, some new agents such
as linezolid, quinu/dalfo
dapiomycin and oritavancin are coming into
clinical practice, but these are still in the
investigational stage. Since the prevalence
rate of MRSA is almost 50%, it is only
reasonable to suggest that clinicians should

use oxacillin and related drugs to treat

infections caused by S. aureus in our -

hospital, only aner""i"l’ie”'s‘uséeptibility t

 oxacillin has been determined.

ACKNOWLEDGEMENT

We wish to thank the staff of the -
Microbiology Laboratory, = Assir Central
Hospital, Abha, for their technical
assistance.
REFERENCES
1. flukharie HA, Abdelhadi MS, Saced IA,

Rubaish AM, Larbi 3. Emcrgence of
‘methicillin-resistant Staphiylococeus
aureus as a community pathogen. Diagn.
Micrabiol. Infect. Dis. 2001 ; 40{1-2): 1-4

2. Organism Fact Sheet (OFS 014}, AB
Biodisc, Solna, Sweden, 2000,

except ’

(Synercid},

168

10.

1.

Visit our website: http;//w

Wootton M, Howe RA, Walsh TR, Bennett
PM, MuacGowan AP, Care 13, Protocol for
detection of hetero-vamecomyein-
intermediate  Staphylococcus  aureus in
diagnostic  laboratories.  Abstr. 39th
ICAAC, abstr, C-HE 2000

Baker CN, Huang M3,
Optimizing  tesling  of
resistant Staphylococcus

Diagn. Microbiol. Infect Dis.
167-170

Patrick R Murray.  [Fl.

Tenover 1O
“methicillin-

species.

1994; 19:.

Manual ol

" Clinical Microbiology. Seventh Edition,

ASM Press, Washingion  DC, 1999:
264-282 '

National Committee for Clinical
Laboratory Standards. Performance
Standards for Antimicrobial

Susceptibility Testing. NCCLS approved
Standard M100-59. National Committce
for Clinical Laboratory Standards,
Wayne, PA, 1999

Embil J, Almuneel M, Nicoll D, et al
Methicillin-resistant Staphylococcus
aureus. profiles gceans apart:
Canada and Saudi Arabiait experiences.
J. Chemother. 2001 13 (Suppl. 1) 28-34
Zaman R, Dibb WL, Methicilhn-reststant
Staphylococcus aurcus {MRSA] isolated
in  Saudi  Arabia:  epidemiology  and

-antiniicrobial resistance pattern. /. Hosp.

Infect. 1994; 26 (4). 297-300

Bukharie HA, Abdelhadi MS. The
epidemiology of mcthicillin-resistant
Staphylococcus cureus in a
Saudi University hospital. Microb. Drug
Resist. 2001; 7(4). 413-416

Austin . TW, Austin MA, McAtear DI,
Coleman BT, Osoba AQ, Thagafi AO,

Lamfon: MA. MRSA prevalence in a
teaching  hospital in western  Saudi
Arabia. Saudi Med. J. 2003, 24 (12):

1313-13106

Tenover FC, Lancaster MV, Hill BC, ef al.
Characterization of staphylococci with
reduced susceptibilities to vancomycin
and other glycopeptides. J. Clin.
Microbiol. 1998; 36 {4): 1020-1027
Al-Azragi T, Bello CSS. Vancomycin
resistant enterococct (VRE) colonization
in Assir Central  hospital, Abhc.
Enurates Med. ). 2004; 22(1): 75-78
Alghaithy AA, Bilal NI, Gedebou M,
Weily AH. Nasal carriage and antibiotic
resistance of Staphylococcus aureus
isolates from hospital and non-hospital
personnel in Abha, Saudi Arabia. Trans.
R. Soc. Trop. Med. Hyg. 2000; 94 (S)
§04-507

ajol.info/journals/ajcem




