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Abstract

Vancomycin, a glycopeptide antibiotic with in-vitro activity against all staphylococci and clinical response to methicillin
resistant staphylococcus aureus (MRSA) infection, became the backbone of treatment due to MRSA’s universal
resistance to the antimicrobial agents belonging to beta-lactams and There are no other viable options. In patients with
staphylococcal infections, this study demonstrated a significant conflict of minimum inhibitory concentrations (MICs) of
vancomycin for MRSA strains between an automated system, Vitek 2, and the method. test E-strip. In the Microbiology
laboratory of JSS hospital which is a tertiary care center situated in Mysuru, 90 isolates were acquired from various
clinical samples to analyse Vancomycin MIC. Out of 90 isolates, 2.2% MRSA isolates showed highest vancomycin MIC
2pg/ml by Vitek-2 method, where no isolates showed MIC up-to 2pg/ml by E-strip method. But the higher vancomycin
MIC 1pg/ml was observed in 82.2% by vancomycin E-strip method compared to 37.7% by Vitek-2 method. Lowest MIC
0.5ng/ml showed by Vitek-2 method in 58.8% compared to 4.4% by E-strip method. The study concludes that all S. aureus
isolates were resistant to methicillin by both Vitek-2 system and cefoxitin disc diffusion method and also identified as
VSSA (vancomycin susceptible Staphylococcus aureus) by Vitek-2 and E-test method. Higher vancomycin MIC 21pg/ml
in 93.3% may be due to using of vancomycin improperly and infrequently in MRSA infection with lowest MIC value.
Therefore, this method can also be used as routine laboratory practice or as alternative method where Vitek 2 system or
other methods are not available.
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Introduction

Staphylococcus aureus normally found as normal
flora in human beings. For more than a centrury,
S. aureus has been identified as a major source of
human diseases. It has been associated with various
infections which cover minor skin infections and
osteomyelitis to urinary tract infection and severe
bloodstream infection. MRSA strains, also known as
multidrug-resistant Staphylococcus aureus (earlier it is

mentioned in 1960s) appeared in the previous decade
as a cause infection linked to healthcare accountable
for mortal diseases as well as serious life-threatening
pneumonia, osteomyelitis, severe sepsis, necrotizing
fasciitis, endocarditis, and toxicoses such as toxic
shock syndrome. ™

In 1960, MRSA emerged and spread throughout
the world after the implementation of methicillin
for the treatment of S. aureus diseases that produce
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penicillinase. S. aureus strains which are resistant to
antibiotics, specially to methicillin, are uniformly
adapted to hospitals and external territory, developed

as a universal pathogen of communal health concern.
2

MRSA  strains are mainly mediated by mecA
gene, and resistant to other higher -lactam group
of antibiotics including cephalosporins. To treat
MRSA infection other antibiotics also used such as,
Cotrimoxazole, aminoglycosides, erythromycin,
clindamycin etc. The glycopeptide antibiotic,
Vancomycin was once thought to be the best option
for treatment. Apart from vancomycin, other efficient
medications such as linezolid and teicoplanin are
extensively utilised.B!

Vancomycin has been used in clinical practice
for more than 50 years and is remain the gold
standard for treating MRSA infections. ¥ In MRSA
infection with lowest MIC value, indiscriminate and
sporadic administration of vancomycin has led in
the establishment of isolates with higher vancomycin
MIC values. Only VISA (Vancomycin intermediate
S. aureus) strains were known in the early 1920s,
however S. aureus strains with higher vancomycin
MIC are now appearing in India. P! Vancomycin acts
especially by suppressing the cell-wall synthesis.
It functions against gram positive cell walls by
preventing N-acetyle glucosamine from being
incorporated into the peptidoglycan matrix. I The
isolate was designated as VISA because of slightly
higher vancomycin MIC, in the range of 4-8pg/ml. ™

Recently,  vancomycin-resistant S.  aureus
(VRSA) has been discovered. This larger MIC of
vancomycin in VRSA is associated with mutations
due to excessive peptidoglycan accumulation and
cell wall thickening. The vancomycin MIC test is the
gold standard for determining whether a strain is
susceptible, intermediate, or resistant to vancomycin.
[3] According to CLSI criteria, S. aureus is sensitive
to vancomycin if its MIC is <2j1g/ml, resistant strains
have MIC 216pug/ml while VISA strain has MIC of
4-8ug/ml.

Materials and Method

The study was performed in the Department of
Microbiology at a tertiary care hospital, Mysuru, in
a duration of 1 year. A complete 90 MRSA clinical
isolates were obtained from various clinical samples

like pus, blood, endotracheal swabs, blood and
other body fluids received in the laboratory. All the
isolates were subjected to standard procedure for
identification. MRSA was detected by modified Kirby-
Bauer disc diffusion method. Isolate suspension of 0.5
McFarland turbidity was applied on Muller-Hinton
agar followed by application of Cefoxitin disc (30pg)
incubated at 37°C for 18-24 hours. Zone of inhibition
around Cefoxitin disc <21mm were considered as
methicillin resistant.

For detection of vancomycin MIC by E-test method,
isolates were inoculated on Mueller Hinton agar
(MHA) media. Vancomycin E-strip (paper strip from
Hi-media) impregnated with vancomycin drug,
comprises of predefined antibiotic gradient was
placed on the MHA plate and incubated for overnight
at 35°C to determine the MIC, in pg/ml (Figure 1).
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Figure 2: vancomycin E-strip test result of MIC 1pg/
ml.

The test organisms were suspended in sterile
physiological saline to 0.5 McFarland standards for
the Vitek2 method to obtain the vancomycin MIC
values. The bacterial suspension was auto-filled into
an antimicrobial susceptibility test card, which was
then inserted into the the Vitek 2 system incubator
reader and results are expressed as MIC values in
micrograms / ml.
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Results

A total of 90 MRSA strains were collected from various
clinical specimens. Pus was the predominant sample
81(90%) followed by 2(2.2%) were blood samples,
5(5.5%) from Ear swabs and ET (2.2%) samples.
(Chart 1)
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Chart 1: Bar diagram showing the various clinical
isolates.

All the MRSA isolates were sensitive (<4 pg/ml) by
vancomycin E-strip method and Vitek-2 method also.
(Table 1)

Table 1: Comparison of vancomycin MIC values by
E-test with Vitek-2 system.

Vancomycin No. of isolates No. of
MIC values by isolates
. by E-strip
(pg/ml) V1tek-(f1 1=1;ethod Method (n=)
0.5 54 (60%) 4 (4.4%)
1 34 (37.7%) 74 (82.2%)
1.5 0 12 (13.3%)
2 2(2.2%) 0
>4to16 0 0

Highest vancomycin MIC determined was 2pug/ml
by Vitek-2 method for 2.2% MRSA isolates, where no
isolates showed MIC upto 2pg/ml by E-strip method.
Higher vancomycin MIC 1pg/ml was observed in
82.2% by vancomycin E-strip method compared to
37.7% by Vitek-2 method. Vancomycin MIC 1.5pg/
ml was observed in 13.3% by E-strip test method but
no isolate had an MIC at this level by Vitek2 method.
Lowest MIC 0.5pg/ml showed by Vitek-2 method in
60% compared to 4.4% by E-strip method.

Discussion

MRSA is becoming a global problem, producing a
wide spectrum of infection compared to methicillin-
sensitive S. aureus (MSSA). Antibiotic choice usually
begins with trimethoprim- sulfamethoxazole or,
doxycycline or minocycline for the sulfa allergic

patient. MRSA infections that do not respond to
standard treatment may require a combination of
medicines, such as vancomycin and one or more
additional antibiotics. When choosing an antibiotic to
treat a serious infection, the MIC is the key predictor.
Many investigations in recent years have found a link
between vancomycin therapy failure and MIC values
of 1.5 or 2pg/ml which are within the range of clinical
laboratory standards institutes (CLSI).!

In the current study maximum numbers of MRSA
were isolated from pus sample 80(90%) followed by
2(2.2%) from blood, 5(5.5%) from Ear swabs, and ET
(2.2%) samples. Similar findings has been reported by
Dimple Raina et al., where 78 % of isolates from the pus
sample.[l The frequency of isolating maximum rate of
MRSA from pus also reported by Tiwari et al.(68%) in
Varanasi, Mallick SK and Basak et al., in Maharashtra
(51.8%), which were resistant to penicillin and
sensitive to vancomycin and linezolid.®} ! Rao B. N
et al., in Andhra Pradesh (64%) and Dar JA et al. in
Aligarh reported highest (n151;35.5%) percentage of
MRSA found in pus specimens followed by sputum
and throat swabs.[10 [11]

The incidence of MRSA strains in clinical samples
varies in each area of India. This variance could be
related to the selective use of antibiotics to battle the
infection, or it could be related to MRSA screening of
patients and health care personnel.P!

Vancomycin MICs of MRSA strains were
determined using the Estrip test and the Vitek 2
method (MIC measured in pg/ml) in this study. Using
both approaches, all MRSA strains were determined
to be susceptible to vancomycin (MIC < 2 pg/ml).
In our review, the MIC of vancomycin by the Estrip
test was in the range of 0.5-2 pg/ml, similar to and
correlating with the studies of Anitha T. K et al. (2019),
Himani et al. the (2018) and Eeshita (2016) are very
good. In their studies, the MIC range of vancomycin
was 0.52 g/ml]. 2026

The present study with lowest MIC 0.5pug/ml
showed by Vitek-2 method in 58.8% compared to
4.4% by E-strip method followed by 11(12.6%) of the
isolates showed the MIC range of 1.5ug/ml by E-strip
test, which is comparable to the study of Brandon ]J.
et al, where 35 isolates with an MIC of 0.5ug/ml via
vitek 2 while only 1 isolate (1.3%) having an MIC at
this level according to E-test. Further, 50 isolates with
mics of 1.5pg/ml via E-test method, where no isolates
with MIC at this level by vitek 2 system in the study
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of Brandon j. et al., which is similar to the present
study.™ In the study of Daiana C. S. Rodrigues et al,
vancomycin MIC with 0.5pg/ml showed by 42 MRSA
isolates out of 51 via vitek 2, where E-test detected
only 1 isolate with MIC at 0.5ug/ml. Moreover, in
their study, 18% MRSA with vancomycin MIC 1pg/
ml by E-strip method and 27% by Vitek-2 method,
which is comparable to our study with higher
vancomycin MIC 1pg/ml observed in 82.2% isolates
by vancomycin E-strip method compared to 37.7% by
Vitek-2 method.["!

In current study, highest vancomycin MIC was
2pg/ml by Vitek-2 method for 2.2% where no isolates
showed MIC upto 2png/ml by E-strip method which
can be compare to the study of behara et al., where
all the MRSA strains with MIC lower than 2pg/ml
by E-test method including those isolates having
vancomycin MIC 22pg/ml by Vitek 2 method.[™!

Tosummarize the findings of present investigation,
which illustrate that there was substantial conflict
amongst vancomycin MICs when correlating
E-test results to Vitek 2 results, but all isolates were
vancomycin sensitive by both the methods. According
to earlier studies, E-test frequently reports MICs
higher than 1ug/ml, even among isolates with MICs
as low as 0.5ug/ml by Vitek2 system. It is very rare
getting vancomycin MIC at >2ug/ml by Vitek while
no isolates having MIC at this level with E-strip test
method.

Conclusion

In this study we conclude that in the determination
of vancomycin MIC by Vitek-2 method and E-test
method, all the MRSA isolates were confirmed as
VSSA by both methods. The performance of E-test
is cheaper, and easiest to determine the vancomycin
MIC when compare to other methods. This method
can also be used as routine laboratory practice or as
alternative method where Vitek 2 system or other
methods are not available. Higher vancomycin MIC
may be the result of inappropriate and infrequent
use of vancomycin in MSSA infection or in MRSA
infection with lowest vancomycin MIC values.
Vancomycin is still remained the corner stone of
treating MRSA infection. MRSA isolates with higher
MIC values (even in the susceptible range) appeared
more frequently, leading to vancomycin treatment
failure. The higher vancomycin MICs in isolates of
MRSA have become a matter of concern, and further
studies will help detect significant MRSA infections.
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