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ABSTRACT! I

Background: MRSA causes globally severe morbidity and mortality. Methicillin resistance is caused
by the presence of mecA gene, which has a low affinity for B-lactam antibiotics, whereas absence of
the gene from Staphylococcal strain indicates methicillin susceptibility. Cefoxitin is a potent inducer
of the mecA requlatory system. The PVL gene has been detected in skin associated hospital acquired
infection.

Aims and Objectives: To isolate methicillin resistant Staphylococcus aureus from various clinical
specimens from hospital acquired infections and study the association of mecA and PVL gene in
MRSA from tertiary care hospital.

Methods: Processing of specimens were done according to standard bacteriological procedures
and identification of bacterial isolate was done by colony morphology & biochemical test and further
subjected to antibiotic susceptibility testing and to Polymerase chain reaction for detection of mec A
gene and PVL gene.

Results: Testing with cefoxitin disk diffusion method identified 162 isolates as MRSA, by PCR, mec-
A gene was present in 162 isolates and 32 isolates of MRSA showed PVL gene and both the genes
were present in 21 isolates of MRSA.

Conclusion: The cefoxitin disk diffusion test, which is a simple and cost-effective method has shown
high sensitivity and specificity in identification of MRSA.
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INTRODUCTION

I"HS 06&/(")*+ +,,-%$ - #-%6$ /%S +OHS +1$ &"HS 2+06&$ ,+22+40$ (#O/,/*/0%SD2#E"][*/09$+<' [*/09$ *+<' [*+/0$'04$ 1*- *+<' [**/OES
3, &dtI'$HO, +-08H HABIOS('&/HO&Y5S6&BI%6$.HI0(+0%/3HS1+.$, - ViR AHSH +(HAS *&#.$ 1+.$ &.BIB&S +1$ &'HUHS (#0/,/*/0$
'$8' /#8)$+1$"-2'0$/01#,8/+0%9%$:"1,"$2)$. 0THS1.+2$2/0+.$ . H%/%&'08$%&. [0S BhIBUSSSF+:#8#.95:/8"I0S S1#$)# %$+1$
%:;/0$ 4/%HYoH%S */HS 1-.-0,4%9$ [2(H&IT+9$ |'.3-0,4%$ &+$ *RIHBS -%#HOS HU/%&OHS &+$ 2#&"/ [**/0$ 3#HT'0$ #2#.7/075%
&' #HEHOIOTS [0O1#,&/+0%Y#S (0#-2+0/'9$ 2H#O/07/&I%9$  GHE"I/**/0$.#%/%8D&Hireus DG@?HES: %$1/.%8$4#%, /3#4$/0$
HOA+, AI&IYOBY&H+2)H*I &IOS &+</, %" +,:$%6) 04+ 2455 68$ /% SIKIOS+OHS)H $ 184 .$/0&. +4-, &/+0$+1$GHE" | [HABHSI%$0+:$
&"HSYot, +OAS THHES, - VoS +1$"+ B HAS(0#-2+0/'5$68$  '$2'L+.$0+%0+,+2/*$ (‘& +THOS" &S, - Yo% S UHBH #$2+.3/4/&)$
J0$ -%HS$ 2#0/07/8/%9% 'I,"$ 1%$ -%-"%)$ ‘%S 'S #%-*&S$ +1$04$2+.&/8)$ +.*4:/4#5" $> @ PHS/%SA#1/0#AS$ %S $ Y& IS +1
101#,8/+0%S$'18#.$3.10$%-. T#.)$+.$'$,+0%#>-#0 #$$1896$ aureus®"&$/%S #%/%8 08$ & 23 & S B +-($+1$'0&/3/+8&/,%9%
101#,8/+0$/0$&" #$3*++45$68$,'0$, -VoHSVoH &/, $+1$/01#, &/BHS' 8RB -AHY%S(HO/,/*/0%S$ 04$, #("*+%6(+./0%5$!"#$ #%6# .8+ $+1$
0B o+ $+0o&H+ )M/ &IV5SP5S - H-%6$/% B HS 2+ %8S, +22+0$,-BHE'],/*+/BG@HY%/%EWE aurcusDG@?HES /%$ /01#,8#4% '04$
+1$ %-.7/,*$ +-04% /O1#,&/+0%5$ 24./+-%$ /01#,8/+0%S$ +1$ "#, 8B 0/AH#AS( &IH0&YIS 04BE HE2'L+.$2+A4$+1$8.'0%2/%%/+0$1.+2%
B*BHILS HHAS HOA+, AI&I%S  HS *%o+$ -UoHAS 3)B2F-%5$  (&/HO&S &+ (&/HOSHE-T"S &"H#S +0& 2/0'&HAS "04%S +1$
@H%I%ERS &+$ (HOLI0$ [%S$ 2HAI&HAS 3)$ (+4-,&/+0$ +1BH*&" HS -+ #.9%5 *SI"%S *#4%S &+$ Yo#.[+-%$ #04#2/,$ '04$
(HO1,/**/0'%#9$ '0$ #OA)24S$ :/,"$ /0", &/8'&HY%S (#O/,/**/0%$ 3)$  #(/4#2/,$G@?HS/01#,&/+0%46

+(#0/07$ -($ &"#$ B',&'2% ./075% C#O/,/**/0'%#$ .#%/%&'0&SP
1" 4SO ($Yo) & ("%, -+ (-4
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I"H$2#, HETHOHS Y% SHIY6H0&I *$1+. 8, >-1./07$.H%/%&/0 #$+1$G @ PHle 2: Distribution of MRSA in various wards
%&.‘/09$&"#$CMN$7#0#$/%$'0$'44/&/+0'*$1',&+.$:"/,"$/%$%##O$+O %
10$ +22-0/8)$ " ,>-/.#4$ %&.10%5$ I"#$ CMN$ (+%/8/8#$ G@?HS

%0&.10%S$ H#H#S &'+ T"&S &+$ 3HS 'Y+ &HAS :ISBAMS Surgery ward 7 4876
101#,&/+0%$S# */#.95:"/,"S' #$0+:.5:/4#%(# 45/0$"+% (/& Y645 Orthopedic ward 51 31.48
IMETHODS Gynecology ward 12 7.40
IHS(+H(+UHASY0&-4)$: %S, +04- &#4S. +25P+8#234. SQRISSE+S Pediatric ward 09 >55
H(.*$ QRQREBE"#$ TH(.&240&S$ +1$ GI,.+3/+*+7)9% 208+%"$ Medical ward 07 432
GHAL*$ O+#THI$ U"AI34$ (03 +3+'8/+0$ :/&'$

TH(.&2408$ +1$ GH#4/,/0#9$ TH(.824#08$ +1$ GI,.+3/+*+7)$ '04% Skin & STD 03 185
OHO.*S@HY6H.,"SN'3+.'&+)$&S?, " ++*S+1$GHA!, *$? /40 #%6$ ENT 01 0.61

VS @#%#'.,"98 7" 4 SF+%(/&*9$ U.#' &#.$P+/4'9$"%$ /0, *#4$
IKQ$ G@?HS$ %&.' /¥ #%%/07$ +1$ %(#,/2#0%$ D-./0#9% (-%9%
3*++49$ 1*-/4%$ #&,E$ '%$ 4+0#% ', +.4/07$ &+$ %&'04'.4mable 3: Antibiogram of Methicillin resistant staphylococcus aureus

3\ &HIHHT*S (+,H#4-#%S$ '04$ /4#0&/1/,&/+0$ +1$ 3',&#./*$  (MRSA)
Pattern

1%+ &HE %S A+0HS 3)S, +*+0)$ 2+.("++7)SVE 3/+,"#2/, *$ &H%&S

'04$1-.8"#.3%-3L#, &H#AS&+SORIBHYO-%6,#(8/3/*/8) $&#Y68/07$ 0438+ Antibiotics
CH*)2H.'Y#$,"10$ H#' &/+0$ 1+ $A#E&H, &/+0$+1$2#, SHSTHOHS'04$

CMN$7#0#b6 Penicillin G 162 100

! Cefoxitin 162 100
RESULTS ! o

L& SWXYKS, & #8% 2 (HYoSH #5.# HIBHASL +25( &IH08&Y$+1$¢ Amikacin 43 2654
THE0ASYH<S:+$:1 HE 42/8.8HABIOS +Y% (/&S 04$Y%"+:HA$%/ T0%S Gentamicin 106 65.43

VS 9%)2(&+2%$ +1$ [01#&/+05% +&*$ 0-23#3 +1$ QZQ$
08 (")+,+,,- %S - #-Yo$iH HSIVo* &HAS 2+0TS& H2SIKQS .S

2481, 1+10$ H%/%&'0&S %8 ")+ - #-9%6% '04$ IQRS :#.4$ Clindamycin 149 01.07
28], *10S YoHOYOI&IBHS Yo& (") "+ +,,- %% - #-96596+* &H%5S "ot
IKQ$G @ ?H$/%6+*' 849693 QSDKISIWS[ES/ Yo+ &HYo$:# #E1. +252 4%
'04$XR$/%%o+* &H/SDWREZSS[ES:#.#S1#2 *HOGHEN 3" Levofioxacin 108 66.66
G'</2-2$ 0-23#.5 +1$ G@?HS /%+*&H%S$ #.#$ +3&/0#43 1.+2%
%-.7/,*$ 1.4% : ##$ SIS DYZSSK[ES ,%#%$ l+-+:#4$ 3)$
+.&"+(#4$ .48 XI$ DWISYZS$ [E$ U)0#, +*+7)$:.43 1Q$ Teicoplanin 0 °
DS5YR[ES(#4/'8./,$:" 4SRISDXEXX[ES244/,*$:" 4SRSSDYSWQIES

Erythromycin 137 84.56

Ciprofloxacin 138 85.18

Vancomycin 0 0

Linezolid 02 1.23
%;/0$V?!' T$SRWSDISZX[E$'04$\P!$RIDR5KI[ES$D!'3*#5QES
G#&"[ I**/0$ @#%/%&-0&$ ?&'(")*+,+.,'%$ - H#-%S$ DG@?HE$ Nitrofurantoin (15) 09n=24) 37.5
%"+#43$ IRR[$ %#0%/&/8/&)$ &+$ M'0,+2),/0$ 04 1# +(*0/09$ Norfloxacin (15) 07(n=24) 20.16

1+**+:#4$ 3)$ N/O#A+*/4$ DIZ5SS[ES '04$ H2/;',/0$ DSW5SYK[ESS$
B+ 81%S 1.+2F - JOHS %'2(*#%$ %"+ :#4% KQEQX[$ %H0%/&/8/&)S &+$

P/&.+1-/08+/03 '043 SRSRYS [$ %#0%/&/8/&)$ &+3$ P+.1*+<" /OSSR 4: Results of Cefoxitin Disc Diffusion method and their
*#%8&$ %0#0%/&/8/&)$ '%$ +3%#.8#4% 1+ FONSDI¥S5ZQ[ES  correlation with mec-A gene & PVL gene detection
174448 3)$ N#B+1*+<,/03 DWWSWY[ES ‘048 \)&".+2),/0$ S ——————
DIS5QJ[ESS$!"#.#$:'%S$IRR[$.#%/%&'0,#$&+S(#0/,/<* /095 1+**+:#4$ Genotypic Markers

3)$ Of(+1*+</0$ DZXSIZ[E9$ \)&".+2),/05 DZQSSIE9S$

%

N#8+1*+<' /0$ DKK5SKKE9$'04$ U#08&'2/,/0$ DKX5YW[ESS!"#.#$ ' %$ meeA(+) 162 100%
0+$ #96/%8/0,#$ &+$ MO DS '04$ 1#/,+(*0/0$ 1++:#4%$ 3)$ P\llf2(+)
*O#A+*/4$DISQW[ESSH2+07$-./0#S%%' 2(“HYSWSEX[$/%0++ &HYU$S# #$ 32 82 100%
H%I%&'0&$ &+$ P/&.+1-.'0&+/0$ '04$ QIS5KRS [$ &+$ P+.1*+<',/05$  \eea & PVL 21 12.96%
DI'3*# AVE

H%8&/07$ /&S #1+</&I0$ 4/%,$ 4/11-%/+0$ 2#&"+4%$ [4#08&/1/#4$ IKQS

(") +,+,, -8 - #-6$ 1%+ &HNS NSCAHAS +2( #4388 DISCUSSION

2#, HE7HO#HSAH&H,&/+0$3)SCO@ISRQB/%0+*' &HUS #. #$0+&$"'
2#, HETHOHS04SWQS# . #$0+&$"8/07$SCMNS7HO#S$! +&*SQIS #.#$

0 DI 0/ 441 040,
BIO7$ 2f, HS$'043 CMNS THOHS (-#9%6#0,#5/08 C@PHS %+ &#/ *-4/07$&"#S0# #.$+0#%5$7+9$/&$3#, + 2#%B/2(#.' &/8HS&+$"8HS

DISHSYE $ +3-%8&S$ 2H&"+4S +1$ /AHORILI,'&I+0$ 1+.$ 2H&"]/*I0$ #%/%8/08&S
Table 1: Gender Wise Distribution of MRSA Isolates. P&I()+,+,,-%3 - #-%S DC@?HESS"#S (#964#08S %&-4)$ %&./18#%S
&+$ 4H%, /3H$ &"H$ 41%8&./3-8/+0% '04$ '08/2/,.+31*$ %-% #(&/3/*/&)$
(88:#.05+13G@?HS &S'SEH.&/ )$, #$"+%6(/&*$/0$0+.8"#.0$604/'5$
Male 112 69.13 JHS"BHS Yo+, +2( HASE"HS.H* &IBHS(#.1+.20 #$+1$,+22+0$

("HO+&)(/,$ 2#&"+4%S$ '8/ 3HS 1+.$ /4#0&/1/, @F +1$ G@?HS

'7'10%&$CO@$1+.$2HSTHO#SVSCMNS7#0#$4#&# B/ +05
Total 162 100 $

'49;% 1%$ 7.+:/07$ ,+0,#.0$ '3+-&$ .'(/4$ 4#8#*+(2#0&$ +1$
fo/%&o #$ /0$ ?5% - #-%$ &+$ 8'./+-%$ '0&/2/,.+3/*$ '"THO&YS

Sex Isolation %

Female 50 30.87
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I"H$ (HUHO&S %&-4)$ [0,*-4#4$ 'S &+&™$ +1$ IKQS /%+*&HIS HEY %68 $YH0%/&/8/&)$: VS +3%6# . 8#4$1+.$0/(.+1%+<' /0$DIY5ZQ[ES
2H&"] IS HY6I%E& 0&S Vo8& (") +,+,,-06$ - #-%$ SHIOTS [Y%++ &HAR++#4$ 3)$ N#8+1*+<'/0$ DWWSWY[ES\JELS2),/0$

1,428 &H#.&/')S | H#$ "+% (/&5 H,, +.4/107$ &+$ 'S &"1%S %&-4)9$ SDASSQI[ESS!"H# #$: YSIRR[$ #9%/%8& 0, #S&+S(HO/,/*/09$1++*+#4$
1#>-#0,)$ +1$ XS5YY[$ +258 - #-%$ */0/,*$ [%+*8#%$ 3#/07$ 3)$ O/(+1*+<'/0$ DZX5IZ[E9$ \)&".+2),/03 DZQ5SI[ES

2H&"] [*I05#%/%808S 10$ 604/'S /%S %/2/*.$ &+$ &S "%$ 3##088+1*+<' /03 DKKEKKES$'04$ U#0&'2/,/0$ DKXSYW[ESS!"#.#$:'%$
H(+ EHABIOBE HS HY8S+1$& HEHIG/'0$,+-08&. /496D Y I5I[H/0SC' /YR DIB6/%6& 0,45 &+$ M0, +2),/0$ '04$ #/,+(*0/0$ 1-++++:#4$ 3)$

YX5Z[$ /0$ O"/0'9% YI[$ /0$ ~('09$ WXSW[S$ /0$ 2/07'(+.#$'04$  */O#A+*/ASDISQWRSSHS-./0#$% 2(*HUSWSEX[$/%6+* &HUS:# #$
XX5J[$/0$!/ OEI$H< #H(&SF+07$;+079$604+0HIDDZ[$H "ES . #%/%& 08$&+$P/&.+1-.'08+/0$'04$QISKRS[$&+$P$1*+<' /05
'04$ 2+-&"$ _+#$ D SRIESSI"#S A/11#.#0 #%S$ /0$ (H#8*H0H#S  OHL+</&I0$ 41%;$ 4/11-%/+0$ 24#E&"+4%$ [A#0&/1IH#AS IKQS /%++&H%S
&HY%S+1SC@PHS H(+.&HAB1 4258 [+-%S HO&H.%$2/7 &S 3HS AGE 2HIS 24:HS THOHS %S (HUHO0&S/0$IKQS C@?HS %&.10%$'04$
&+$ VoHBH S 1 &+.%$ */H#HS AL1#.HO&S %'2(*H$S Y%/AH%S '04$ VEBMNS THOHS %S 1+-04$/0SWQ$'04$3+& HH04SCMNSDH%S
(+(-¥&/+09$ A/11#HOHS [0S "H*&"' #$ 1'/*I&/H%9$ (&&H#.0$ +1$HS1+-04B&+THE #.$/I0SQIS/%+* &#%S$+1$6@?H5ES

'0&/3/+8&/,$-% ' TBOAS'08&/3/+8&/,$(+*],/#%$'04$8' )0T$/01#,&/+0$ I"H)$' #$&I2#S +0%-2/07$'04$ *%o+$#0,+-08&#.$4/11/,-*&I#%$/0$

H0& A (., &) HUS L4283 " +06(/& S &+S"+06(/&*5S 60 +-.$V0&-4)S UKEESE &/0TS **$ &"HS HY%0/%E 0&S %+* &#%69$ '%$ 2'0)$ #08/. +02#08&*$
1%++&H%$:# #$G @ PHIBI QSDKISIWS[ES/ Yo+ &HYoS - #S1 + 252 H96%. %69$ #</%6&HO #$ +1$ 8'./+-%$ &)(H%$ +1$ %&./0%S$ '2+07$ 25!
'04$XR$/%+* &#USDWREZSS[ES H# HSIHE SIS 0+& #.$ - #-%$(+(-*&/+0$*/2/&$&"#.$,- )5 $
%&-4)$3)$_-*%" #%&" PHESHZBITH1. +2$604/'9$.#(+.&H#4$"17"#.$ PSPPI SPPSE PP IS PSSP IB ISP PSPPI SS PSPPI S$55S
G@?HS (#8™#0 #% /0$ 2*#%$ DSW[ES '04$ 14#2*#%$ QS[5$ " CONCLUSION

10, #%6#4$ &A$ +1$ C@7HS 01# &/+0%S 2+07$ 27#N3 , +-43 3%y 41 4 </2/0$4/%6;$4/11-06/+038H6IS:","$I%S $I6/2(H#8'04$, +%68

4'#$&+$&“#/.$2+.#$+'&4++.$‘,&/8/&/#%9$/0$&'.0$#<(+%/07$&II#%ﬁ%/8#$2#&n+4$m%$%u+0$||/7n$0/0#0%/&/8/&)$|04$%(#,/1/,/&)$/0$
+0&2/0'&#4$#08/ +02#0&S'045 %0+ +2( #ASEASLH2™HIB  14008/1/ 8/+0$ +1$ G@?HESZHSHS 7#04#S VS CMNS 7HO#S 3)$

' JAHO&*S/OL-.[#%S #$ 2+ #F5,+22+0$'2+07$ 2#05$ HO+& "'#.$ (+*)2#. ott$ " 10$ #' 8/ +0$/%S$, +0%/4# HAS VB8 HEIHU &S 2HE " +4
%&-4)$(#.l+.2#4$3)$_"'0'*$N_5$\&$'*$QRlR$'*%+$O+&#4$&m&$&|<#§$ A#&H#,&$3 G@?H5S$ "-%9% /&$ ,'0% 3#$ -%#4$ '%$ '0% ',,-.'&#$

SE&HS %S %/70/1/,'08*)$ "I7"#.$ '2+07$ 2*#%$ DSX[ES &"0$ Vou. +T'8HS2" #.$/05.+-&IOHSEHIEIOT S8+ $AHEH, &SGC@PHEL+.$H# *)$

1#2*#%$DQX[ES 4484, 8/+0S+1$&"HSVRHE
605 &5 (HI6HOLS %&-4)9% 2'</2-25 0-234.$ +13 G@?HS 1%+ &30S

# 4 +38/10#4% 1+2% %-.7/,*$ ' %#%S$ DYZ5SK[ES 1+++:#4$ 3)$
+&"+(#41,$ DWISYZ[ES 7)0'#,$ ,'%#%$ DSSYR[E$S (#4/€./$ REFERENCES

DX5XX[E9$ '04$ 2#4/,*$ ,'%#%$ DYSWQIES %;/0$ 4#(.&2#0&$! #%}&'5’“;('3;"’73323#"2&'4(5#6;;(748'gfé’é:"((il.‘é‘%éé’g.ﬁéﬁ;’:’lo’>(4'?/?%2’”2(
. , " . 0@/>1&&I2(4"2?ASB6& () + #*- *+ "(A$2>'0(! !
DISZX[ES '04$ \P!$ DR5KI[ES$ D!'3*#$ QES$ !"#%#$ 1/04/07%$ ' #$ ._$40@/M(#,((e@/&$$|v|o,o%?\}$;@$4?/2/((o,(#$4($%°/m&'zn§-|2m23|vl1>/;(2e'2'(

02 /%" "4 " 04 Q-A/HO 'S8 SEBLH%" S| CRL2/0/S'(0@/>/&&I2( 42/ 7OEBOE ()0)*+ #*-+ ,(0@'(>1..82/0N(204$/22(>$82/2R(
'A)/Z/ ';$&+$& * A)#$/O$+&, #.3%68-41#%5$60% $%& 4?$3) L $'C%9'>0/12?(/2(/20'2?/S'(>$4'(81MR@(4/?M(19(18024'$M($2;(%4'S'20/2R(’?04$0'R/'?"(
*9$ 2'L+./&)$ +1$ /%+*&#%S$ #H#$ 1.+2$ UHOH*$ ?-.7#.)% 51842$&(19(#/>$&(T(*&&/";(P>/'2>"2(KIIUD(U(FHIWE(FU

: . . Gl XST&&SA;( #,(#$40/2( Y, (:4/( Z,( 7182218R$20( Y, ( SABBI&LS( #A"( +$44/3R'( 19(
4#(.&2#0&S$ DYY[EO$ 1+™+:#4$ 3)$ UHO#."$ G#4/,/0#$ DIX[ES [0@/>1&83 21?0$20¢$%&'()())*+, #*-.*+ ($.12R( @1?%/0$&('.%&1N"?E()4'S$&'2>",(
a.&"+{#41,%$ DZ[E9$S CHAI'&/%$ '04% #%&$ 1.+2$ +&'#.$ 845012 $2;( 04522./2212( 01( @187@2&:D( +12041&( -12%(

X X%%/;' 11&" (KIJIDKFEIN KJ(
4#( &2#0&%$DbX[ES Il 18NS 848/96$2:/(L, (#52/(L],0$22" 47'&SS.(L,(4$2/(H,(7T@S?MSA(H, (#$2IMS2;$2(#"(
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