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Short Communication
Emergence of Vanconycin Intermediate Staphylococcus aureus (VISA) in Clinical

isolates of Methicillin ResistantS. aureus from South Western Region of Nigeria

Abstract

Aim: Vancomycin has been widely used in the treatmeifettions caused by methicillin-
resistantSaphylococcus aureus (MRSA). The emergence of vancomycin- intermediate a
resistantStaphylococcus aureus (VISA and VRSA, respectively) in various parts loé tworld
has been reported. The level of vancomycin registarhenotypically and genotypically in
clinical isolates ofs aureus with or without methicillin resistance from soutlestern region

of Nigeria was determined.

Methods: A total of 116 non-duplicat& aureus previously obtained from various clinical
specimens were subjected to susceptibility testisgng disc and microbroth dilution

including polymerase chain reaction amplificatidnmecA andvan genes.

Results: The disc susceptibility testing results depict mplét drug resistance with 100%

resistance to co-amoxyclav, erythromycin and gemianmhad intermediate of 39.1 and

65.2% respectively, no strain sensitive. Vancomysiowed 100% susceptibility. The

minimum inhibitory concentrations, MICs of 118 aureus strains against vancomycin

showed the isolates to have Mi®f 1 pg/ml and MIG, of 2 pg/ml. Five (4.3%) of the 116

clinical isolates had intermediate MIC of 4 ug/fhese five strains were from methicillin

resistant strains and were isolated from diffedimical sites and hospitals. However, none
of these strains demonstrated the presencarofgenes,vanA; vanB; vanC and vanH by

PCR.
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Conclusion: There is high level of multiple antibiotic resiste in S aureus with some
MRSA also showing reduced susceptibility to vancomyesulting in VISA. However, the

VISA strains have shown n@n gene as their mechanism of acquiring reduced stibdiy.

Key words: Staphylococcus; Vancomycin; Susceptibiligin genes; Nigeria

1. INTRODUCTION

Bacteria resistance to antibiotics have becomeobafjl menace attracting public health
interest from all over the world including develogicountries where the pandemic is more
pronounced. This problem cut across all speciebagteria; Gram- positive and negative
bacteria. In Nigeria, a number of cases have begorted for Gram negative bacteria [1] and
MRSA, a prevalence of 41.4% [2]. Vancomycin becaanébiotic of choice for treating
seriousS aureus infections due to global emergenceSofureus with capability of resisting
various antibiotics including methicillin [3]. Siftaneous emergence of VRSA has been
reported in several countries in the last two desadue to the use of vancomycin for
treatment of nosocomial infection, VISA in Japai fdur VRSA strains from America [5].
Most of these isolates appear to have deeeélofrom preexisting MRSA infections.
There has been growing resistance to vanciompy species such aSnterococcus.
The resistance was found to be horizont&dansmitted to theS aureus where they co-
exist with E. faecalis [6]. It is noteworthy that unprecedented high leeEMVRSA has been
reported form the northern part of Nigeria by Ot et al. [7] from sick people and most
recent from healthy animals [8]. In both studié® &uthors failed to use dilution method to
determine MIC - the gold standard for determiningneomycin susceptibility [9] and
genotypic detection of vancomycin resistance wa® alot included in their respective

studies. It was in view of these short comings thatdetermined the level of vancomycin



47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

resistance phenotypically and genotypically inichih isolates ofS aureus with or without
mecA genes from the South Western Nigeria.

2. METHODOLOGY

2.1 Bacterial strains

A total of 116 non-duplicat&s aureus that had previously been obtained from various
clinical specimens submitted to the diagnostic tatwies of Medical Microbiology and
Parasitology department of three major tertiarypitass in the region for a period between

January and December, 2010.

2.2 Susceptibility testing

Inoculum of pure colonies of the same morphologitgdes was prepared to turbidity
equivalent to that of a 0.5 McFarland standardedéht antibiotic discs (Oxoid, UK) were
used for by disc diffusion susceptibility testingchnique. MICs of vancomyci(Sigma-

Aldrch, Germany) were determined by microbroth titha method as described by CLSI [9].

S aureus ATCC 25923 was used as a reference strain forteatiniques.

2.3 PCR Amplification of mecA gene

DNA lysates were prepared from colonies of the samoephology type by rapid alkaline
lysis andPCR for themecA gene was carried out on all the strains as preljiaiescribed
[10]. Briefly, the DNA template from each isolat@asvamplified with GeneAmPCR system
9700 thermal Cycler (Applied Biosystems) usimecA primers (Table 1) in a 2pl reaction
using the cycling parameter - denaturation tempezatt 94C for 30 sec, annealing
temperature at 58 for 30 sec, followed by extension at°@2for 1 min for 40 cycles.
Positive control (MRSA DNA) and negative control BNrom NCTC 6571 (OxfordS

aureus) were included in each batch of PCR run.
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2.4 PCR Amplification of van genes

PCR was performed on a DNA thermal cycler descriabdve to detect genes encoding
vancomycin resistanceanA, vanB, vanC, vanH) (Table 1). The cycles comprised 94°C for 2
min for the first cycle; 94°C for 1 min, 54°C fomiin, and 72°C for 1 min for 35 cycles; and

72°C for 10 min for the last cycle. All PCR prodsiatere resolved by electrophoresis on a
1% agarose—Tris—borate—EDTA gel containing Midoee.

3.0 RESULTS

3.1 Distribution of S. aureus and Disc susceptibility

Table 2 shows the distribution of 186aureus according to specimen/body site. The highest
number ofS aureus strains was obtained from wound infection followsdurine. Tenwere
isolated from hospital A, 65 from hospital B, whit@spital C had 41. The susceptibility
pattern of all the strains against panel of antioh@l agents including vancomycin was
reported in Table 3. Briefly, the disc susceptibitiesults depict multiple drug resistance with
100% resistance to co-amoxyclav, erythromycin agrataymicin had intermediate of 39.1 and
65.2% respectively, no strain sensitive. Vancomytiowed 100% susceptibility though this

not a reliable method while linezolid also showegey high potency against the strains.

3.2 Minimum Inhibitory Concentrations

The MICs of 116S aureus strains against vancomycin showed NMyGf 1 pg/ml and MiGy

of 2 pug/ml; five strains (4.3%) had intermediateMiC 4 pg/ml. These five strains were
from methicillin resistant strains and were isalateom different clinical sites and hospitals.
Three of these patients were suffering from chrasteomyelitis, 2 were from hospital B

while 1 was obtained from hospital C. Similarlyotwere burn patients from hospitals B and
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C. However, none of these strains demonstrated tleepce olvan genesyanA; vanB; vanC

andvanH by PCR.

4.0 DISCUSSION

This study has shown the emergence of VISA accogrior 4.3% in the south west region
and none of the strains displayed presenceanfgenes anA, vanB, vanC andvanC) by
PCR. Five of the strains that were MRSA displaye@&duced susceptibility to vancomycin
of MIC 4 pg/ml and are recommended to be vancomiytermediateS aureus [9]. Three of
the patients were suffering from chronic osteontigelvhile the other two were burn patients,
obtained from two of the three hospitals in twotedaof the region. This reduced
susceptibility to vancomycin may be attributed feqgluent exposure of the patients to heavy
dosage of different antibiotics including vanconmmyciThe reduced susceptibility to
vancomycin is of great concern and threat to pubbalth all over the world; the first
reported case was in Japan in 1996 [4]. It has beeorted that the presence of a thickened
cell wall with several more peptidoglycan layerempared with non- VISA isolates is the
primary factor that causes reduced susceptibitityegncomycin among VISA isolates [11].
Another mechanism reported in USA was identicalthat seen in vancomycin-resistant
Enterococcus. Vancomycin resistarinter ococcus faecium harbours thesanA operon, which
contains five genes [12]. However there has beparteof VRSA withoutvan gene, this is
related to our study where VISA had vem gene [13].

Pockets of documented infections due to vancomitarmediateS. aureus as revealed in
this study is a recipe for a full blown developmatib VRSA if no proper measures are put
in place to control the spread. There are cedainmon features among documented cases of
VRSA or VISA [4,5]; the most prominent among whiishprior infections with methicillin-
resistansS. aureus for which patients received repeated and prolongettomycirtherapy.

On the other hand some of the patients had ponicalirespons& vancomycin therapy,
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which is a similar scenario to the five patientshwISA in this study. This finding is a clear
signal and warning to development of VRSA in th@ioea where several reports of
antimicrobial resistance has emanated for diffefeatteria [1,14] including MRSA [2].
Moreover, there have been reports of VRSA from mloethern part of the country by
Olayinka et al. [7] and Onanuga et al. [15] witle fhrevalence rates of 57.7% and 89.2% at
University Teaching Hospital, Zaria and among lmealtvomen in Zaria respectively,
including purported 5.4% in fresh and fermentedrfrism animals [8]. The studies from the
northern part of Nigeria based their VRSA assessmerdisc susceptibility which is not in
line with the recommendation of various internasibrguidelines on antibiotics or
vancomycin susceptibility. Also genotypic detectioh vancomycin resistance was not
included in their respective studies. There isdf@e dire need to urgently look into this to
ascertain the report coming from this region inwi the possible high level of VRSA from
the north and VISA from the south of Nigeria, thesnpopulous black nation in the world is
set for serious public health challenge.

5.0 CONCLUSION

In conclusion, there is a high level of multipletibrotic resistance ir& aureus with some
MRSA also showing reduced susceptibility to vancomyesulting in emergence of VISA.
However, the VISA strains have shownvam gene as their mechanism of acquiring reduced
susceptibility. It is important to prudently recomnad vancomycin for treating MRSA or use
it in combination therapy. Monitorinfpr colonization or infection withS. aureus with
intermediatevancomycin resistance is inevitable among patierite are often treated with

vancomycin such as patients on dialysis.
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202 Table 1. Primers used to amplifyvan genes

Gene Sequence (5’ to 3) Size (bp)
Forward Reverse

MecA AGTTCTGCAGTACCGGATTG AAAATCGATGGTAAGGTTCGC 533

VanA GGGAAAACGACAATTGC GTACAATGCGGCCGTTA 732

VanB ATGGGAAGCCGATAGTC GATTTCGTTCCTCGACC 635

VanC-1 GGTATCAAGGAAACCTC CTTCCGCCATCATAGCT 822

VanC-2, CTCCTACGATTCTCTTC CGAGCAAGACCTTTAAG 43¢

VanC-3

VanH ATGAATAACATCGGCATTAC CTATTCATGCTCCTGTCTCC 969

203

204 Table 2. Distribution of 116S. aureus strains from various body sites

Body site No. of Strain (%) No. of strain from Hosjital (%) MecA
A B C
Urine 25 (21.6) 2 (8.0) 20 (80.0) 3(12.0) 16

Nasal swab 5 (4.3) 0 (0) 5(100.0) 0(0) 0



Seminal fluid 1(0.9)
Blood 9 (7.8)
Wound swab 49 (42.2)
Urethral swa 3 (2.6
EC< 7 (6.0

Catheter tip 6 (5.2)

Aspirate 5 (4.3)
Eye swab 6 (5.2)
Total 11€

0(0)
5 (55.6)
21 (42.9)
2 (66.7
2 (28.6
3 (50)
4 (80)

3 (50)

0 (0) 0

2(222) 6

25(51.0) 14
1(333 2
471 6

3 (50) 1

0 (0) 5

3 (50) 5
41 55

205  HVS-High vaginal swab; ECS-Endocervical swab

206

207 Table 3. Antibiotics susceptibility pattern of 116S. aureus strains

Antimicrobial Agent (ug)

Number Sensitive

% Resistat % Intermediate

% Sensitive

Tetracyclin (10
Ceftazidime (30)
Pefloxacin (5)
Vancomycin (30)
Linezolid (30
Erythromycin (5
Gentamycin (10)

Co-amoxyclav (30)

78.4

43.9

30.4

0.0

5.2

34.¢

60.9

100.0

0.C

13.0

0.0

0.0

0.C

65.2

39.1

0.0

21.6

43.1

69.0

100.0

94.8

0.C

0.0

0.0

208

209



