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Abstract

Introduction: Ventilator Associated Pneumonia (VAP) is the most common nosocomial 

infection among intensive care unit (ICU) patients and lack of much information in Nepal. 

<%9( #0*("$=(%,( #0$>( >#?18(@">( #%(1*#*+=$&*(;+*A"'*&3*("&1(."3#*+$%'%B$3"'(;+%C'*(%,(DEF(

with special reference to multi-drug resistant (MDR), Methicillin-resistant Staphylococcus 

"?+*?>42G<E592*#"''%HIHJ"3#"=">*42KJ59( LM#*&1*1H<;*3#+?=( IHJ"3#"=">*4L<KJ5H(

producing bacterial strains. 

Methods: E(#%#"'(NOP( #+"30*"'(>;*3$=*&>(@*+*(>#?1$*1(1?+$&B(:?&*(QPNN( #%(2"8(QPNQ("#(

Department of Microbiology, TUTH as described by American Society for Microbiology 

(ASM). Combination disk method was done for the detection of ESBL and MBL producing 

isolates.

Results:     F+*A"'*&3*(%,(DEF(@">(,%?&1(#%(.*(RSTU(E3$&*#%."3#*+3"'3%"3*#$3?>."?="&&$$3%=;'*M(

(44%) was the commonest isolate, followed by Klebsiellapneumoniae (22%), Pseudomonas 

aeruginosa (16%) and Staphylococcus aureus (12%). Among MDR Gram negative bacteria 

(GNB), 39% were MBL and 33% were ESBL-producers.  All GNB (61) were sensitive to 

F%'8=8M$&( K( "&1( )%'$>#$&>?';0"#*9( @0*+*">9( SVT(@*+*( ,%?&1( +*>$>#"&#( #%( )"+.";*&*=>U(

Prevalence of MRSA was 75%, which were all sensitive to Vancomycin.

Conclusion: High prevalence of VAP, MDR along with MRSA or ESBL or MBL producing 

strains was found in the study. Thus, suitable control measures must be adopted to cope up 

#0$>("'"+=$&B(>$#?"#$%&(@$#0(B*&*#$3(30"+"3#*+$W"#$%&U(

Key words: VAP, ICU, MDR, MRSA, ESBL, MBL. 

Introduction

People with life-threatening injuries and illnesses need 

critical care and mechanical ventilation is must. It is often 

a life-saving intervention, but carries many potential 

3%=;'$3"#$%&>9( $&3'?1$&B( ;&*?=%#0%+"M9( "$+@"8( $&X?+89(

alveolar damage, collapsed lung and ventilator-associated 

pneumonia.1

D*&#$'"#%+H">>%3$"#*1( ;&*?=%&$"( 4DEF5( $>( 1*C&*1( ">( "&(

episode of pneumonia in a patient who requires a device 

to assist or control respiration through a tracheostomy 

or endotracheal tube at the time of or within 48 hours 

before the onset of the infection.2( L$B0#8H>$M( ;*+3*&#( %,(

nosocomial pneumoni as are associated with mechanical 

ventilation.3 This is associated with increases in morbidity 

and mortality, hospital length of stay, and costs.

Y&( =%1*+&(=*1$3"'( ;+"3#$3*9( *M#*&>$A*( ?>*( %,( "&#$.$%#$3>(

have resulted in emergence and rapid dissemination 

of Multi drug resistant (MDR), Methicillin Resistant 

<#";08'%3%33?>( "?+*?>( 42G<E59( LM#*&1*1H<;*3#+?=(

IHJ"3#"=">*( 4L<KJ5( "&1( 2*#"''%HIHJ"3#"=">*( 42KJ5(

producing bacteria. Thus, their detection is crucial for the 

optimal treatment of patients and to control the spread of 

resistance.So this study is intended to address the issues 

regarding the prevalence of VAP, MDR, ESBL-, MBL-

producing bacterial isolates, and MRSA. 
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Methods

A Laboratory based Prospective study was conducted 

in Department of Microbiology, Tribhuvan University 

6*"30$&B(/%>;$#"'46Z6/5(9(["#0="&1?(,+%=(:?&*(QPNN(

to May 2012. This study was approved by Institutional 

Review Board of Institute of Medicine. Data were 

"&"'8W*1( ?>$&B( <F<<9( A*+>$%&( N\UPU( E( #%#"'( %,( NOP(

tracheal secretions received for culture

and sensitivity in the laboratory were included in the 

study. The specimens were cultured on Chocolate agar 

(CHA), 5% Sheep Blood agar (BA) and MacConkey 

"B"+( 42E5(4]M%$19(Z[5(;'"#*>U(]&( #0*()/E9."3$#+"3$&(

1$>7(4NP(Z&$#5("&1(%;#%30$&(1$>7(4O(̂ B5(4]M%$19Z[5(@*+*(

placed at primary and secondary inoculationto screen H. 

$&_?*&W"*"&1(<U(;&*?=%&$"*+*>;*3#$A*'8U

The CHA plates were incubated in CO2 incubator 

(10%CO2) at 37 0C for 24 hours while BA and MA 

plates were incubated at 37 0C for 24 hours in aerobic 

atmosphere.

Determination of Bacterial Etiology of VAP:3 

60*( *#$%'%B8( %,( DEF( @">( 1*#*+=$&*1( ">( B+%@#0( %,( `(

106cfu/ml in endotracheal aspirate and compatible with 

Gram’s stain result of the specimen.

 !"#$%&'($%)#*)+*%,)-($"!*)./(#%,0,1

Firstly, pure form of the culture was obtained from the 

primary culture by using purity plate and then it was 

processed for different biochemical tests following 

standard microbiological procedures.

Antibiotic susceptibility testing:

The susceptibility test of the pathogens isolated from the 

clinical specimens against different antibiotics was done 

by the standard disk diffusion technique of Kirby-Bauer 

method as recommended by Clinical and Laboratory 

Standards Institute (CLSI).4 CHA and BA were used for 

/U( $&_?*&W"("&1(<U(;&*?=%&$"( +*>;*3#$A*'8( #%(;*+,%+=(

sensitivity test. S. aureus ATCC 25923, E. coli ATCC 

25922 and P.aeruginosa AT CC 27853 were also tested in 

*A*+8(>*#(%,(*M;*+$=*&#9($&(;"+"''*'9(">("(;"+#(%,(a?"'$#8(

control. In this study if the isolates were resistant to at 

'*">#(#0+**(3'">>*>(%,(C+>#H'$&*("&#$=$3+%.$"'("B*&#>9(#0*8(

were regarded as MDR.5

Tests for ESBL- production in Gram negative isolates4

The initial screening test for the production of ESBL 

@">( ;*+,%+=*1( .8( ?>$&B( )*,#"W$1$=*( 4)Eb5( 4RP=B5(

"&1()*,%#"M$=*(4)6c5(4RP=B5(1$>7>(42">#(ZU[U5U(Y,(#0*(

W%&*(%,($&0$.$#$%&(@">(.*#@**&(dQQ(==(,%+()*,#"W$1$=*(

"&1(.*#@**&(d(Q\(==( ,%+()*,%#"M$=*9( #0*( $>%'"#*(@">(

considered as a potential ESBL producer as recommended 

.8()J<YU)%&C+="#$%&>(%,(L<KJ(;+%1?3$&B(>#+"$&>(@*+*(

done by Combination Disc (CD) method in which CAZ 

and CTX alone and in combination with clavulanic acid 

4)E5( 4NP^B5( @*+*( ?>*1U(E&( $&3+*">*( b]Y( %,( `( O( ==(

for either antimicrobial agent in combination with CA 

A*+>?>($#>(W%&*(@0*&(#*>#*1("'%&*(3%&C+=*1(L<KJU

Tests for MBL-production in Gram-negative isolates6

Screening test:

The isolates were subjected for MBL detection when the 

W%&*(%,($&0$.$#$%&(4b]Y5(@">(eNV==#%($=$;*&*=(4YF25(

(10mg) and/or meropenem (MEM) (10mg). A suspension 

of bacteria equivalent 0.5 McFarland standard was 

prepared and was swabbed on to MHA plate.

Combination disk (CD) method:

6@%(YF2(1$>7>(4NP^B59(%&*(3%&#"$&$&B(NP(^'(%,(PUN(2(

4QfQ(^B5("&081+%?>(L#08'*&*1$"=$&*H#*#+""3*#$3("3$1(

(EDTA ) (Sigma Chemicals, St. Louis, MO), were 

placed 25 mm apart(center to center). An increase in 

W%&*( 1$"=*#*+( %,( gS==( "+%?&1( #0*( YF2HLh6E( 1$>7(

compared to that of the IPM disk alone was considered 

positive for an MBL.

Tests for MRSA4

60$+#8(=$3+%B+"=(3*,%M$#$&(1$>7(=*#0%1(">(+*3%==*&1*1(

by CLSI was put up and agar plates were incubated at 

ROi)U(60*(1$"=*#*+(%,(#0*(W%&*(%,($&0$.$#$%&(%,(B+%@#0(

were recorded and interpreted as susceptible or resistant 

by the criteria of CLSI. S aureus strains ATCC 25923 

were used as negative and positive controls respectively. 

Organisms were deemed methicillin resistant when the 

W%&*(%,($&0$.$#$%&(dQN(==(,%+(<U("?+*?>(@$#0(3*,%M$#$&(

disk method. 

Results

Number of specimens and result pattern: A total of 150 

tracheal secretions were received in the bacteriology 

'".%+"#%+8(,%+(3?'#?+*("&1(>*&>$#$A$#8(,+%=(:?&*(QPNN(

to May 2012. Among the total processed specimens 

(n=150), significant bacterial growth was found in 64 

(42.66%) aspirates, out of which 51(34%) aspirates 

were associated with VAP as shown in Table 1.

Shrestha RK et al.,
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Table 1:   Pattern of Tracheal Aspirates Culture result

Growth Pattern Number Percent

No growth 86 57.33

<$B&$C3"&#(B+%@#0 64 42.66

Total 150 100

VAP Growth 51 34

Non-VAP Growth 13 9

Total 64 43

Among 51 VAP cases, 37 were of Late Onset type .

Pattern of Bacterial isolates 

A total of 69 bacterial isolates were isolated from 51 

different tracheal as pirates. Out of 69,61(88.4%) isolates  

@*+*( -+"=( &*B"#$A*4FePUPN5( "&1( +*="$&$&B( 4NNUOfT5(

were found Gram positive isolates. The commonest isolate 

causing VAP was Acinetobactercalcoaceticusbaumannii 

3%=;'*M4&jRP9( SRUS\T54FePUPN59( ,%''%@*1( .8( ['*.>$*'

lapneumoniae(n=15,21.73%), Pseudomonas aeruginosa 

(n=11,15.94 %) and Staphylococcus aureus (n=8,11.59%)

(Table 2)

Table 2: Pattern of Bacterial isolates from VAP cases (n=51)

Bacterial isolates Number Percent

Gram negativebacteria 

(n=61)

Acinetobactercalcoa-

3*#$3?>."?="&$$(3%=;'*M

30 43.47

Klebsiellapnuemoniae 15 21.73

Pseudomonas aeruginosa 11 15.94

Escherichia coli 3 4.34

Citrobacterfreundii 2 2.89

Gram positivebacteria(n=8)

Staphylococcus aureus 8 11.59

Total 69 100

Antibiogram of 

Acinetobactercalcoaceticusbaumanniicomplex

Major VAP isolate i,e., Acinetobacter spp. were found resistant 

to wide range of  antibiotics. Ninety seven percent(n=29) 

$>%'"#*>(@*+*(,%?&1((+*>$>#"&#(#%(E=$7"3$&("&1()*C;$=*9(@0$'*(

83.33%(n=25) isolates were found  resistant to Imipenem 

and Meropenem. However, none of the isolates were  found   

+*>$>#"&#(#%(((F%'8=8M$&(K("&1()%'$>#$&(>?';0"#*U

Antibiogram of Klebsiellapnuemoniae

Klebsiellapnuemoniae, the second commonest isolates were 

"'>%(,%?&1(+*>$>#"&#( #%(&?=.*+(%,("&#$.$%#$3>U(<*A*&#8k#0+**(

;*+3*&#(4&jNN5$>%'"#*>(@*+*(,%?&1(+*>$>#"&#(#%()$;+%_%M"3$&9(

]_%M"3$&9( )*,#+$"M%&*( "&1( )*,%#"M$=*9( "&19( l\T( $>%'"#*>(

@*+*( ,%?&1( +*>$>#"&#( #%(E=$7"3$&( "&1( )*C;$=*U( /%@*A*+9(

majority of Klebsiellapnuemoniae isolates (n=12, 80%) were 

found sensitive to Meropenem and Imipenem and all the 

$>%'"#*>(4&jNO9(NPPT5@*+*((,%?&1(>*&>$#$A*(#%(F%'8=8M$&(K(

and Colistinsulphate. (Figure 3)

4.19:Antibiogram of Pseudomonas aeruginosa

Antibiotic resistance was also found common in Pseudomonas 

aeruginosa  isolates. Predominant isolates  were found  resistant 

#%( )$;+%_%M"3$&9( E=$7"3$&9( )*C;$=*( "&1( F$;*+"3$''$&H

#"W%."3#"=U( /%@*A*+9( $>%'"#*>( >*&>$#$A*( #%( )*,%;*+"W%&*H

sulbactam and Carbapenem were found to be 82% and 91% 

respectively. Likewise, all the isolates were found sensitive to 

F%'8=8M$&(K("&1()%'$>#$&H>?';0"#*U(4m$B?+*(S5

Antibiogram of Staphylococcus aureus(n=8)

Majority of Staphylococcus aureus 6(75%) isolates were 

found resistant to many antibiotics. However, none of the 

isolates were found resistant to Vancomycin.

MDR, MBL and ESBL producing Gram negative isolates

Many of the Gram negative isolates were found resistant to 

number of antibiotics. Eighty percent Gram negative isolates 

were found to be MDR, which was more common among 

Acinetobacter,Escherichia and Klebsiella isolates.

Among the MDR Gram negative isolates, 39% were MBL 

producer and 33% were ESBL producer. MBL producing 

isolates were most common   among Acinetobacter spp.

(67%) .

Enterobacteriaceae isolates were found to be common ESBL 

producer. (Figure 1,2)

Figure 1: Pattern of MDR, MBL and ESBL producing 

Gram negative isolates
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Figure 2:  MDR, MBL and ESBL producing Gram 

negative isolates

Frequency of MDR and MRSA among Staphylococcus 

aureus (n=8)

Out of 8 Staphylococcus aureus, 6 isolates were MDR and 

MRSA. (Figure 3)

Figure 3: Frequency ofMDR and MRS Aamong 

Staphylococcus aureus(n=8)

Discussion

Among 150 total tracheal aspirates, 64 samples showed 

>$B&$C3"&#( ."3#*+$"'( B+%@#0( "=%&B( @0$309( ON( >"=;'*>(

were associated with VAP. In this study, incidence of VAP 

@">(,%?&1((RST(@0$30(@">(>$=$'"+(#%( (C&1$&B>(%,(G"&X$#(

S etal(31.88%), Dhulikhel hospital,Nepal,2011.7 Lower 

incidence of VAP was found in Safdar N et al, (22.8%), 

2005, study.8 Higher incidence of VAP was found among 

the mechanically ventilated patients in following authors 

studies; Gadaniet al(37%, Gujarat, India 2010), 9Dey 

et al (45.45%),10Petdachai W et al ( 49.4 %,Thailand, 

2004), 11Kanafani ZA et al (47%, Bierut ,Lebnon, 2003), 
12:"7+$.*##?(G[F(*#("'(4SSUQT5U13

The observation that more than one causative pathogen 

associated with VAP has been demonstrated in this study.

Out of 51 VAP episodes, 35 (68.63%) episodes were 

=%&%."3#*+$"'"&1( Nl4RNUR\T5( @*+*( =$M*1( ."3#*+$"'U(

In study Visscher S et al study,out of 153 VAP episodes 

107(69.9%) episodes were monobacterial and 46(30%) 

were caused by two pathogens.14

<$B&$C3"&#(&?=.*+(%,($>%'"#*>(@*+*(,%?&1(-+"=(&*B"#$A*(

bacilli(GNB)(n=61, 88.4%) and remaining isolates were 

-+"=( ;%>$#$A*( 3%33$( 4-F)5( 4&jV9( NNUOfT5U4FePUPN5((

<$=$'"+( #8;*( %,( C&1$&B>( @*+*( ,%?&1( ( $&( [%$+"'"( F( *#( "'(

(GNB= 89.6%, GPC=10.4% ) study from Neuro Hospital, 

Nepal.15In Visscher etal study, 72.37 % isolates were GNB 

and 27.63% isolates were GPC,14  and  83% GNB  was 

found in  Kanafani ZA et al study.12

The aetiological agents associated with VAP in this 

study were Acinetobactercalcoaceticusbaumannii 

3%=;'*M9( Klebsiellapneumoniae, Pseudomonas 

aeruginosa, Staphylococcus aureus, Escherichia coli and 

Citrobacterfreundii. These isolates were also common in 

George P et al Manglore, India study.16 However, more 

common pathogens were associated with VAP in Visscher S 

et al study  in which !"#$%&'()*+(,-*#,."#/ 012#&1%3%33*+ 

pnuemoniae,Proteus spp., Enterobacterspp., Serratiasp

p.,Morganellamorganii, Stenotrophomonasmaltophilia  

were additional isolates.14Burkholderiacepacia( 3%=;'*M(

was also found common in European and American VAP 

pathogens.The aetiological agents of VAP vary with 

different patient populations and types of ICUs.17 The 

causative organisms vary with the patients' demographics 

in the ICU, the method of diagnosis, the duration of hospital 

stay, and the institutional antimicrobial policies. VAP may 

be caused by a wide spectrum of bacterial pathogens. 

60*+*,%+*9( #0*( '%3"'( =$3+%.$"'( _%+"( 3"?>$&B( DEF( &**1>(

to be studied in each setting to guide more effective and 

+"#$%&"'(?#$'$W"#$%&(%,("&#$=$3+%.$"'("B*&#>U(

In this study, non-fermenters(59.1%)were the major 

pathogens associated with VAP and   remaining isolates 

were enteric gram-negative bacilli (28.96%) and 

Staphylococcus aureus (11.59%). Number of studies show 

#0"#( &%&k,*+=*&#*+>( "+*( ="X%+( DEF( ;"#0%B*&>( .?#( #0*$+(

incidence rate varies in different setting and geography. 

Y&(6+%?$''*#( :J( *#( "'( 4m+"&3*9( NffV518 study, frequency of 

non-fermenters and Enterobacteriaceae were 33.9% and 

17.9%and in Esperati M et al (Spain, 2010) 19 studies, 28% 

were Non-fermenters and 26% were enteric Gram-negative 

bacilli.

Acinetobactercalcoaceticusbaumanniicomplex was the 

major pathogen responsible for Early Onset as well as 

J"#*(]&>*#(68;*(%,(DEFU(4FePUPN5U/%@*A*+9$&(=%>#(%,(#0*(

>#?1$*>9(0$B0( +"#*>(%,(/U$&_?*&W"9<U(;&*?=%&$"*9(2<<E9(

or susceptible Enterobacteriaceae were constantly found in 

Early Onset VAP, whereas P. aeruginosa, Acinetobacterspp., 
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2G<E9( "&1(=?'#$+*>$>#"&#( -!K(@*+*( >$B&$C3"&#'8(=%+*(

,+*a?*&#( $&(J"#*H]&>*#(DEF(*UB(:%>*;0(*#("'>#?18U20 Non-

,*+=*&#*+>3%'%&$W"#$%&(1?+$&B($&#+"H@"+1("1=$>>$%&(;*+$%1(

before shifting to ICU-MV may be the reason behind 

Acinetobactersppas common Early Onset VAP pathogens 

in this study.

Acinetobactercalcoaceticusbaumannii( 3%=;'*M( 4SRUS\T5(

was found to be the most common VAP isolate.However, 

in earlier studies, Pseudomonas spp. used to be the most 

common ICU pathogens.15,21 In the global aspect, there has 

been increasing concern regarding the rise of Acinetobacter 

infection, ranging from 4-44% in Asian hospitals and 0- 

35% in European hospitals.22 These increasing patterns of 

Acinetobacter infection which usually have high mortality 

+"#*9(0">("'"+=*1(?>(#0"#(#0*+*($>(,?+#0*+(&**1(%,(*M#*&>$A*(

study and apply preventive measures to reduce such fearful 

threat from Acinetobacter infection in ICU patients.

In this study, there was high prevalence of MDR 

Gram negative isolates (80.33%) and Gram positive 

$>%'"#*>4\OT5U( m+*a?*&38( %,( 2hG( $&( :%>*;0( !2( *#( "'(

study was 78.7% (Pondicherry,India, 2010),   which was 

>$=$'"+(#%(#0$>(C&1$&B>U(20MDR was found prevalent in all 

types of bacterial isolates. Out of 30, 29 (96.66%) isolates 

of Acinetobactercalcoaceticusbaumanniicomplex and 10 

isolates out of 15 Klebsiellapnemoniaewere found MDR.

Among 8 Staphylococcus aureus, 6 (75%) isolates    were   

MDR. All Escherichia coli (n=3/3,100%) isolates were 

found MDR. As there was relatively less number of E. coli 

isolate as compared with other common Gram negative 

$>%'"#*>( #0$>( CB?+*( ="8( &%#( +*_*3#( #0*( #+?*( >3*&"+$%U( ],(

the 250 isolates of Acinetobacter spp., 88.4% were MDR 

in Sweih NA et al study.2360$>(>#?18(3'*"+'8(*M;'%+*>(#0"#(

the MDR is common in almost all type of Gram negative 

as well as Gram positive VAP bacteria complicating the 

treatment of patients. The emergence of MDR pathogens 

can be prevented by adopting an antibiotic institutional 

policy and dose de-escalation regimens.

Drug resistance was found common in the all groups 

of antibiotics commonly being used. Ninety seven 

percent(n=29) isolates of Acinetobacter spp. were 

,%?&1( ( +*>$>#"&#( #%(E=$7"3$&( "&1( )*C;$=*9( "&1( VRURRT(

$>%'"#*>4&jQO5( @*+*( ,%?&1( +*>$>#"&#( #%( ( )*,%;*+"W%&*k

sulbactam and  Carbapenem. In the study conducted 

by Xie DS et al, China,the frequencies of Imipenem-

resistant A. baumannii was 80.3% which was  similar to 

this study.24Following resistance frequencies were found 

in George et al, Manglore, India,  study  [Amikacin 

(55.34%), Imipenem (66.67%), Meropenem(75%) and 

)*,";*+"W%&*4\OT5nU16This shows that major VAP isolate 

resistant to most potent and major reserved drugs.

In this study multi-drug resistance was also found common 

in K. pnuemoniae,  the second most common VAP isolate.

Y>%'"#*>( +*>$>#"&#( #%( _?+%a?$&%'%&*>"&1( #0$+1( B*&*+"#$%&(

cephalosporins were 73.33 %, to aminoglycolides were 67 

T( "&1( #%( )*,%;*+"W%&*H>?'."3#"=@*+*( ORURRTU( /$B0'8(

+*>$>#"&#( )*;0"'%>;%+$&( 4)*;0"'*M$&( \OT9( )*,#+$"M%&*(

VOT9()*,%#"M$=*(VQUOT5$&(E=$&(*#("'25  study was similar 

to my study. However, in this study 20% isolates were 

resistant to carbapenems. This was similar to George 

et al study16,where Klebsiella was found resistant to 

Meropenem (20%) but higher than Amin et al25 study, 

where carbapenams (Imipenem, Meropenem) with the 

least resistance at 7.5%.

<$M#8( ,%?+(Pseudomonas isolates were found resistant to 

_?+%a?$&%'%&*>9( OSUOST( $>%'"#*>( +*>$>#"&#( #%( E=$7"3$&9(

SOUSO( T( $>%'"#*>( #%( )*C;$=*9( RlURlT( $>%'"#*>( @*+*(

,%?&1( +*>$>#"&#( #%( F$;*+"3$''$&H#"W%."3#"=U( /%@*A*+9(

there was a low resistant frequency (9.1%) to Imipenem/

2*+%;*&*=o)*,%;*+%W%&*H>?'."3#"=U( Y&( -*%+B*(

P et al study,frequencies of Pseudomonasisolates 

+*>$>#"&3*( #%( E=$7"3$&oF$;*+"3$''$&o)*,%;*+"W%&*( @*+*(

NSUQfT9( #%( )*,#+$"M%&*@*+*( QVUOVT9( "&1( #%( Y=$;*&*=o

Meropenemwere 42.86%.16 In a continuous, prospective, 

multicentre cohortstudy in Hubei Province, China, by Xie 

h<(*#("'(,+%=(:"&?"+8(QPP\(#%(:?&*(QPPf9(#0*(,+*a?*&3$*>(

%,( Y=$;*&*=H+*>$>#"&#( "&1( )$;+%_%M"3$&H+*>$>#"&#( FU(

aeruginosa were 42.0% and 58.6%respectively.24

Y&( #0$>( >#?189( F%'8=8M$&(K( "&1()%'$>#$&>?';0"#*( >0%@*1(

*M3*''*&#( *,,*3#( "B"$&>#( "''(2hG(-+"=H&*B"#$A*( $>%'"#*>U(

LM3*;#(,%+(Acinetobactercalcoaceticusbaumannii(3%=;'*M(

even Imipenem and Meropenem were found to be effective 

against Gram-negative VAP isolates. Other antibiotics 

,%?&1( #%( .*( *,,*3#$A*( @*+*( )*,%;*+"W%&*H>?'."3#"=( "&1(

F$;*+"3$''$&H#"W%."3#"=($&(1*3+*">$&B(%+1*+(,%+(%#0*+(#0"&(

Acinetobactercalcoaceticusbaumannii( 3%=;'*MU( ]#0*+(

"&#$=$3+%.$"'>( '$7*( E=$7"3$&9( )*C;$=*9( )$;+%_%M"3$&9(

]_%M"3$&9( "&1( )*,#+$"M%&*( >0%@*1( ;%%+( *,,*3#( "=%&B(

the Gram-negative isolates. High antibiotic resistance rate 

against commonly used antibiotics is a disadvantage for 

health care system in countries like Nepal as it can greatly 

effect patient management. The development of antibiotic 

resistance is associated with high morbidity and mortality, 

particularly in the intensive care unit (ICU) setting.

ESBL producing isolates (32.78 %%) were also found 

common among VAP Gram negative bacteria in this study. 

They are typically plasmid-mediated clavulanate susceptible 

*&W8=*>( #0"#( 081+%'8W*( ;*&$3$''$&>9( *M;"&1*1H>;*3#+?=(

3*;0"'%>;%+$&>"&1("W#+*%&"=U(E=%&B(#0*=(4RQU\VT59NVT(

isolates were enterobacteriaceae and 14.75% isolates were 

non-fermenters. Statistically, Enterobacteriaceaeisolates 
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@*+*( #0*( 3%==%&*>#( L<KJ( ;+%1?3#*+>U( 4FePUPN5(E=%&B(

Enterobacteriaceaeisolates, 66.66% Escherichia coli 

isolates, followed by Klebsiellapneumoniae (53.38%) were 

,%?&1(#%(.*(L<KJ(;+%1?3*+>U(60$>(C&1$&B(@">(&*"+(".%?#(

>$=$'"+(#%(:%>*;0(!2(*#("'(4F%&1$30*++89(Y&1$"5(>#?189(@0*+*(

Escherichia coli (50%) and Klebsiellapnuemoniae (67%)

were ESBL producers from VAP cases.20 However, in Dey 

et al study, higher frequency 80% of VAP Escherichia coli 

isolates and 100% of VAP Klebsiellapneumoniaeisolates 

were ESBL producers.10

In this study, among non-fermenters, Pseudomonas 

aeruginosa (36.3%) and Acinetobacter spp.(16.66%) 

isolates were ESBL producers.

Several studies had been carried out at TUTH to determine 

the prevalence of ESBL among Gram negative isolates. 

A study conducted by Pokhrel at al in 2004 found 24.27% 

isolates were ESBL producers and among them 55.0% K. 

pneumoniae, 50%  E coli and 20.69% Pseudomonas spp. 

were ESBL producers among nosocomial and community  

LRTI isolates.26 In Mishra SK et al 2008 study ESBL 

producing isolates were 77.63% in inpatients and 22.37%  

in out patients.27(60*>*(+*>?'#>(>0%@>(#0"#(#0*+*($>(>$B&$C3"&#(

prevalence of ESBL producing    isolates causing LRTI in our 

hospital.

MBL producing isolates (39%) were found more common 

than ESBL among VAP isolates. Non-fermenters(92%) 

@*+*( >$B&$C3"&#'8( ;+*1%=$&"&#( 2KJ( ;+%1?3$&B(

."3#*+$"( 3%=;"+*1( #%( *&#*+$3( ."3$''$U4FePUPO5U( E=%&B(

non-fermenters, Acinetobacter spp. (66.66%) and 

Pseudomonas aeruginosa(19%)were MBL producing 

$>%'"#*>U( E3$&*#%."3#*+( $>%'"#*>( @*+*( >$B&$C3"&#'8( #0*(

3%==%&*>#( 2KJ( ;+%1?3*+U( 4F( ePUPPO5U( E=%&B( *&#*+$3(

bacilli,    Klebsiellapnuemoniae (33%) isolates were MBL 

producer. None of E.coli and C. freundiiisolates were found 

to be MBL producer. The MBL producing P. aeruginosain 

:%>*;0(!2(*#( "'( >#?189( 4F%&1$30*++89( Y&1$"5(@">(QPTUQP(

/%@*A*+9$&(h*8(E(*#("'(>#?1892*#"''%HI('"3#"=">*>(42KJ>5(

were produced by 50% of Pseudomonas aeruginosa and 

21.74% of Acinetobacter spp.10

In Nepal, few studies have been done on the prevalence 

of MBLs, especially from Hospital isolates. In Mishra et 

al study, MBL was present in 6 (1.3%) of the total 448 

gram-negative isolates.28 In Shrestha S et al (2010) study 

at TUTH the prevalence of MBL was 17.43% among 

nosocomial LRTI, among them Acinetobacter (47.22%), 

Pseudomonas (2.38 %) and of Klebsiellaspp (4.17%) were 

MBL producing isolates. Out of 19 MBL producer, 16 

(84.21%) were from ICU.29

Apart from drug resistance in Gram-negative bacteria, 

antibiotic resistance has been observed among Gram-

positive isolates too. In this study the incidence  of 

methicillin resistant strains among the Staphylococcus 

"?+*?>($>%'"#*>($&(DEF(;"#$*&#(@">(\OTU(D"+$".'*(C&1$&B>(

@">%.>*+A*1( $&(6+%?$''*#( :J( *#( "'4( lNUOT9(m+"&3*9( NffV59(
18G%1+$B?*>( *#( "'( 4( SPU\T9( K+"W$'9QPPf59RP( :%>*;0( !2(

(43%, Pondichery, India,2010), 20(:%&*>(G!(4SQUOT(9!%+#0(

Liberty, Iowa).31Ina continuous, prospective, multi centre 

cohort study by Xie DS et al  of patients who received MV 

in 17 ICUs in 17 tertiary care hospitals in Hubei Province, 

China, of all Staphylococcus aureus isolates, 45.7% were 

methicillin resistant.24

VAP MRSA isolates were commonly resistant to 

"&#$.$%#$3>( >?30( ">( )'$&1"=83$&9( _?%+%a?$&%'%&*>9(

#+$=*#0%;+$=k>?',"=*#0%M"W%'*U(60*(A*+8( '%@( >*&>$#$A$#8(

%,( 2G<E( >#+"$&>( #%@"+1>( )$;+%_%M"3$&9( )%#+$=%M"W%'*9(

Erythromycin  is probably due to the indiscriminate 

empirical use of these drugs. The most effective antibiotics 

for Staphylococcus aureus along with MRSA was found to 

.*(D"&3%=83$&9( ,%''%@*1(.8(h%M8383'$&*U(E'#0%?B09( #0*(

Erythromycin resistance against Staphylococcus aureus 

isolates was very high (75%) in this study, Erythromycin 

induced Clindamycin resistant case was not found in all the 

isolated MRSA strain.

From this study, it becomes clear that resistant bacteria are 

common in our ICU. It is wise to control this situation before 

it takes a deadly shape. Following the recommendation 

given by summit on antimicrobial resistance, unnecessary 

use of antibiotics, identifying the pathogen, choosing correct 

"&#$.$%#$3>9( '$=$#$&B( *M3*>>( ?>*( %,( "&#$.$%#$3>9$=;+%A$&B(

resistance surveillance systems will help controlling this 

situation. Although some resistance is inevitable with the 

use of antibiotics, steps can be taken to curtail practices that 

cause and propagate resistance. In this way, we will be able 

#%(="$&#"$&(%+(;+%'%&B(#0*(*,C3"38(%,(*M$>#$&B(1+?BU

The incidence of  VAP can be prevented by adopting careful 

intubation techniques, oral tubation, avoiding gastric 

over- distension, maintaining adequate endo-tracheal cuff 

;+*>>?+*("&1(*,C3$*&#(#+"30*"'(#%$'*#$&BU32

This study helped us in the early diagnosis of VAP and also 

to determine the incidence of MDR organisms responsible 

for VAP. The antibiotic susceptibility pattern helped 

the clinicians to choose the appropriate antibiotics for 

prophylactic and treatment purposes.

Conclusion

Study shows high prevalence of VAP, MDR along with 

MRSA or ESBL or MBL producing strains. Thus, suitable 

control measures must be adopted to cope up this alarming 

>$#?"#$%&(@$#0(B*&*#$3(30"+"3#*+$W"#$%&U
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2)#3%'$*)+*%#$".",$

60*( "?#0%+>( 1*3'"+*( #0"#( #0*+*( $>( &%( 3%&_$3#( %,( $&#*+*>#(

associated with the study. 
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