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ABSTRACT 
Objective:  To determine the antimicrobial sensitivity pattern of bacterial isolates from patients 
admitted in a tertiary care hospital of Lahore. 

Methodology:  The study was carried out in Department of Pathology, Postgraduate Medical Insti-
tute, Lahore from January 2010 to June 2010. The samples from the hospital were sent to micro-
biology laboratory for bacteriological examination. They were cultured onto Blood and MacCon-
key agar plates; organisms were identified by their colonial morphology, Gram Staining and ap-
propriate biochemical tests using standard recommended protocol. Antimicrobial susceptibility 
pattern of the bacterial isolates recovered from different clinical specimens against penicillins, 
cephalosporins, fluoroquinolones, carbapenems, aminoglycosides and trimethoprim sulphmetho-
xazole was determined using modified Kirby Bauer method. 

Results:  Among the 925 different clinical samples, 379 organisms were isolated. Escherichia coli 
and Klebsiella species were the most prevalent isolates followed by Pseudomonas and Staphylo-
coccus spp. High degree of resistance was observed among gram negative organisms to all groups 
of antibiotics. Resistance to amikacin ranged from 12 – 18% among different species of Gram neg-
ative isolates whereas the range of carbapenem resistance was 1.4 – 9.5%. The percentage of 
oxacillin resistance among staphylococcal isolates was 33.1%, but all were sensitive to vancomy-
cin. 

Conclusion:  High frequency of resistance observed in the present study indicates that antibiotic 
resistance among nosocomial isolates is a serious problem. There is a continuous need of surveil-
lance of sensitivity patterns of antimicrobial agents in our set up to know about the trend of this 
problem. 
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INTRODUCTION 
Antibiotic resistance among bacteria is becoming 
more and more serious problem throughout the 
world. It is said that evolution of bacteria towards 
resistance to antimicrobial drugs, including multi-
drug resistance, is unavoidable because it repre-
sents a particular aspect of the general evolution of 
bacteria that is un-stoppable.1 Antibiotic resistance 
emerges commonly when patients are treated with 
empiric antimicrobial drugs. To overcome these dif-
ficulties and to improve the outcome of serious infe-
ctions in our institutions, monitoring of resistance 
patterns in the hospital is needed.2 

 A number of studies have been carried out in 
the west to monitor antimicrobial resistance at nati-
onal level. The academic and educational value of 
these studies is particularly useful for microbiolo-
gists and infectious disease clinicians. The data col-
lected from these studies are useful in improving 
antimicrobial use in those communities.3-6 In our 
setting, establishment of surveillance programs to 

monitor the true extent of resistance at the local, 
regional and national levels is urgently needed. This 
will help in monitoring emerging trends in resis-
tance at the local level to support clinical decision 
making, infection – control interventions, and anti-
microbial – resistance containment strategies.7 

 The present study is an attempt to know the cu-
rrent status of antibiotic sensitivity pattern of com-
mon bacterial isolates in a tertiary care hospital of 
Lahore. 
 
MATERIALS AND METHODS 
The samples received from various departments of a 
tertiary care hospital during the period of January 
2010 to June 2010 were included in the study. The-
se samples were mainly urine, blood, pus, endotra-
cheal secretions, high vaginal swabs, CSF, fluids and 
sputum sent to the microbiology section of Patho-
logy Department, Postgraduate Medical Institute, 
Lahore. 
 The samples were processed for culture and 
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sensitivity testing in the department. Specimens 
inoculated onto Blood and MacConkey agar plates 
were incubated aerobically at 37°C overnight. The 
cultured plates were examined after 24 hours and 
organisms identified by their colonial morphology, 
Gram staining and appropriate biochemical tests 
using standard techniques.9 The results were inter-
preted according to the guidelines of the Clinical 
and Laboratory Standards Institute (CLSI).10 
 Antibiotic susceptibility of the isolates was dete-
rmined by Modified Kirby – Bauer disc diffusion 
method, according to CLSI recommendations.10 
Antibiotic discs (Oxoid) used for Staphylococcus 
spp were oxacillin (5 µg), vancomycin (30 µg), am-
picillin (10 µg), amoxicillin/ clavulanic acid (20 / 10 
µg), erythromycin (15 ug), cefaclor (30 µg) ciproflo-
xacin (5 ug), clindamycin (2µg), linezolid (30 µg), 
doxycycline (30 µg), trimethoprim / sulphametho-
xazole (1.25 / 23.75 µg), cephradine (30 µg), tei-
coplanin (30 µg) and fusidic acid (10 µg). 
 For gram negative isolates ceftazidime (30 µg), 
ceftriaxone (30 ug), amoxicillin / clavulanic acid 
(20 / 10 µg), cefuroxime (30 µg), ciprofloxacin (5 
µg), imipenem (10 µg), trimethoprim / sulphame-
thoxazole (1.25/23.75 µg), aztreonam (30 µg), cefe-
pime (30 µg) and amikacin (30 µg) were tested. Nit-
rofurantoin (30 µg) and norfloxacin (10 µg) were 
used additionally for urinary isolates. The zones of 
inhibition were measured and the organisms identi-
fied as sensitive or resistant based on standard cri-
teria.10 Control strains were used for checking the 
quality of discs and reagents. The results are expres-
sed in percentages. 

RESULTS 
In a total of 925 different clinical samples which we-
re processed, 379 (40.9%) organisms were isolated. 
These included 118 (31.1%) Gram positive and 261 
(68.9%) Gram negative isolates. Staphylococcus au-
reus 88 (23.2%) was the most prevalent gram posi-
tive pathogen whereas gram negative isolates in-
cluded Escherichia coli 121 (31.9%), Klebsiella 62 
(16.4%) and Pseudomonas species 59 (15.6%) pre-
dominantly. Other species isolated were β haemoly-
tic streptococci, Acinetobacter spp, Salmonella ty-
phi, Citrobacter spp, Enterobacter spp and Proteus 
spp. (19%) (Table 1). 
 Amongst the gram negatives, Escherichia coli 
and Klebsiella species were the most prevalent iso-
lates from urine (33.9% and 37.1% respectively) fol-
lowed by Pseudomonas spp (18.6%,). Escherichia 
coli (28.9%), Klebsiella spp (27.4%), Staphylococcal 
spp (21.6%) and Pseudomonas spp (13.6%) were the 
predominant isolates from pus samples (Table 1). 
 The present study showed a very high percen-
tage of resistance among Gram negative organisms 
to all generations of cephalosporin antibiotics as 
well as β lactam/β lactamase inhibitors (Table 1). 
Resistance to Amikacin was 12.8% in Klebsiella spp, 
15.7% in E.coli and 18.7% in Pseudomonas spp. Si-
milarly Carbapenem showed 3.7% resistance among 
E.coli, 4.1% among Psudomonas spp and 9.5% amo-
ng Klebsiella spp in urinary isolates. Whereas, amo-
ng Gram positive organisms 33.1% Staph. aureus 
were MRSA, but all were sensitive to vancomycin 
(Table 2). Sensitivity pattern of all 30 isolated strai-
ns of coagulase negative staphylococci showed that 

 
Table 1:  Organisms isolated from various clinical samples (n = 379). 
 

Specimen type 

Staphylococcus 
aureus 

(# = 88) 
(23.2%) 

Coagulase 
negative 

Staphylococci 
(# = 30) 
(7.9%) 

Escherecia 
coli 

(# = 121) 
(31.9%) 

Klebsiella 
spp. 

(# =62) 
(16.4%) 

Pseudomonas 
spp. 

(# = 59) 
(15.6%) 

Others* 
 

(# =19) 
(5.0%) 

Urine 29 13 41 23 11 4 

Blood 14  9 15  3  9 7 

Pus 19 – 35 17  8 3 

HVS   7 – 11  3  3 1 

CSF  2  2  5  4  8 – 

Endotracheal 
secretions 

 3  5  9  3  7 2 

Fluids  4  1  2  2  2 – 

Sputum 10 –  3  7 11 2 

 

*β Haemolytic Streptococci,  Acinetobacter  spp,  Salmonella typhi,  Citrobacter  spp,  Enterobacter spp and Proteus spp 
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there was no isolate resistant to vancomycin, 
ciprofloxacin and linezolid. Doxycycline, fu-
sidic acid and erythromycin were found to be 
effective anti-microbials with efficacy of 
90.5%, 93%, and 92.1% respectively. 

 
DISCUSSION 
The microbial pathogens, as well as their 
antibiotic sensitivity patterns may change 
from time to time and place to place. The dis-
covery of antibiotics revolutionised the man-
agement of infectious diseases. However, the 
overuse and misuse of antibiotics is leading 
to the emergence of resistance to these life – 
saving drugs. Hospital antibiograms are co-
mmonly used to help guide empiric anti-
microbial treatment and are an important 
component of detecting and monitoring tre-
nds in antimicrobial resistance.11 

 In the present study the most common 
micro-organisms isolated were Escherecia 
coli (121), Staphylococcus aureus (88), Kleb-
siella spp (62) and Pseudomonas spp (59). 
Escherecia coli was commonest gram nega-
tive organisms isolated from urine speci-
mens. It showed a high level resistance to 
ampicillin (90.1%), amoxicillin / clavulanic 
acid (80.2%), and trimethoprim / sulphame-
thoxazole (81.1%). Klebsiella also showed 
marked resistance to these three antibio- 
tics — ampicillin (88.7%), amoxicillin / clav-
ulanic acid (78.9%), and trimethoprim / sul-
phamethoxazole (86.6%). This data shows 
that more than 85% of these isolates were re-
sistant to these drugs. Similarly Pseudomo-
nas species were also markedly resistant to 
ampicillin (98.2%) and amoxicillin / clavula-
nic acid (90.2%) as shown in Table 2. This 
pattern is comparable to other studies car-
ried out at home and abroad.12-15 

 Our study showed a high ceftazidime re-
sistance in Klebsiella spp and Escherecia coli 
(50.2% and 45.7% respectively); ceftriaxone 
resistance amongst these two isolates was al-
so found to be high (47.6% and 53.3%). Pseu-
domonas spp showed a very high resistance 
to ceftriaxone (77.7%) as compared to Esche-
recia coli and Klebsiella spp (Table 2). How-
ever, resistance to ceftazidime was lower 
(32.4%) than that among Escherecia coli and 
Klebsiella species. Similar findings regarding 
drug resistance patterns of Klebsiella, Esche-
recia coli, Pseudomonas and non-fermenting 
gram negative bacteria have been observed 
by other researchers.13,16,17 

 Klebsiella also showed high resistance to

 

Table 2: Percentage of antibiotic resistance among Esche-
recia coli, Klebsiella and Pseudomonas isolates. 

 

Antibiotics 

Resistance (%) among Gram negative 
bacilli isolates (n = 242) 

E.coli 
(no = 121) 

Klebsiella 
(no = 62) 

Pseudomonas 
(no = 59) 

Ampicillin 90.1 88.7 98.2 

Amoxicillin / 
Clavulanic acid 

80.2 78.9 90.2 

Cefepime 33.1 33.4 36.5 

Trimethoprim / 
sulphamethoxazole 

81.1 86.6 88.5 

Amikacin 15.7 12.8 18.7 

Imipenem 3.7 9.5 4.1 

Ciprofloxacin 30.5 64.2 30.3 

Cefuroxime 71.2 73.8 92.4 

Ceftazidime 50.2 45.7 32.4 

Ceftriaxone 53.3 47.6 77.7 

Aztreonam 26.1 30.9 24.1 

 
Table 3: Percentage of antibiotic resistance among Sta-

phylococcus aureus isolates from different clini-
cal samples. 

 

Antibiotics 

Resistance (%) 
among Staphy-
lococcus aureus 

(n = 88) 

Resistance (%) 
among Coagulase 
negative Staphy-
lococci (n = 30) 

Ampicillin 99.6 32.7 

Oxacillin 33.1 12.4 

Amoxicillin / 
Clavulanic acid 

33.1 7.8 

Cephradine 98.6 23.3 

Cefaclor 68.7 26.7 

Vancomycin 0 0 

Teicoplanin 0 0 

Erythromycin 72.7 7.9 

Clindamycin 20.3 11.9 

Doxycycline 66.9 9.5 

Ciprofloxacin 19.7 0 

Linezolid 1.2 0 

Trimethoprim / 
sulphamethoxazole 

80.7 65.7 

Fusidic acid 18.4 7.0 
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ciprofloxacin; 64.2% as compared to that of Esche-
recia coli (30.5%) and Pseudomonas spp (30.3%). 
Antibiotics which retained their usefulness and 
showed less resistance for these three gram negative 
isolates in our study, were amikacin (12.8%, 15.7%, 
18.8%) and carbapenem (3.7%, 4.1%, 9.5%) against 
Klebsiella, Escherecia coli and Pseudomonas species 
respectively. According to a study conducted by 
Azra et al in 2007 at Abottabad,18 amikacin and ce-
fotaxime were the antibiotics still effective against 
gram – negative isolates. In another study conduc-
ted at Lahore in the year 2009 by Saghir et al,19 imi-
penem was the most effective drug against gram ne-
gative bacterial strains. 
 In 2007 Anguzu and Olila20 from Uganda repo-
rted that most of the gram – negative bacteria iso-
lated in their study were resistant to ampicillin, ch-
loramphenicol and amoxicillin, results which are co-
mparable to our study. Raghunath21 reported from 
India in 2008 that coliforms have changed their su-
sceptibility patterns extensively. According to them, 
β-lactam resistance is widespread among Coliform 
bacteria due to vertical as well as horizontally acqui-
red resistance factors. Researchers from Lahore ha-
ve reported that resistance to β-lactam drugs amon-
gst Escherecia coli and Klebsiella is alarming with 
resistance ranging from 35.5% to 43.82%.3,22. 
 Methicillin resistant Staphylococcus aureus 
(MRSA) is a global phenomenon with a prevalence 
rate ranging from 2% in the Netherlands and Swit-
zerland, to 70% in Japan and Hong Kong24,25. In the 
present study, 33.1% of Staphylococcus aureus iso-
lates were MRSA. However all were sensitive to van-
comycin. A comparable prevalence rate of 31% to 
38.56% have been reported from different studies 
conducted in Pakistan and India.6,18,26 
 The results of the present study highlighted the 
alarming resistance to almost all the drugs – with 
the exception of a few – included in this study. Anti-
biotic resistance is becoming a big problem for the 
public health which threatens the lives of hospitali-
zed individuals as well as those with chronic condi-
tions. This also adds considerably to health care co-
st. Therefore, it is an important issue which has to 
be addressed by the policy makers in order to for-
mulate strict antibiotic prescription policy in our 
country. Moreover, this study indicates that majo-
rity of the gram negative isolates were more sensi-
tive to imipenem and amikacin as compared to the 
other antibiotics tested and therefore these may be 
considered the drugs of choice for the treatment of 
nosocomial infections at our tertiary care hospitals. 
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