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ABSTRACT

Background: Gram negative bacteria are notorious bacteria both in nosocomial and community acquired infection and
they are resistant to many antibiotics. Objective: This study was undertaken to see frequency of GNB among Hospital
and Community acquired infection and their sensitivity pattern. Methodology: This cross sectional study was carried
out in the department of Microbiology at Mymensingh Medical College from January 2011 to June 2011 for a period
of 6 months. Specimens were processed and bacteria were isolated and identified according to standard procedure. The
susceptibility test was determined by Kirby Bauer method on Muller Hinton agar media. Result: A total of 300 gram
negative isolates were taken. Among them urine were 216 (72%), wound swab 45 (15 %), pus 39 (13%). Among them
most prevalent organisms isolated from Hospital and community were Proteus spp. 54.5% and Klebsiella spp. (62%)
respectively. All the isolates were sensitive to imipenem and nitrofurantoin followed by amikacin 70%. A relatively
higher rate of resistance to gentamicin, co-trimoxazole, azithromycin and quinolones were also observed.
Conclusion: This study helps to suggested that GNB were not only common in Hospital acquired infection but also in

community and give an antibiotic policy for the physicians to treat patients.

INTRODUCTION

Humans have been plagued with the threat of bacterial
infection since before the dawn of recorded history, and
have thus always had a keen interest in finding a suitable
treatment for these agents!. The development of extended
spectrum cephalosporins in the early 1980 s was regarded
as a major addition to our therapeutic armamentarium in
the fight against beta-lactamase mediated bacterial
resistance?. The bacteria were subdivided according to
whether the infection was nosocomial or community
acquired, Gram negative bacteria are the major pathogens
in hospitalized patients with weakened host defenses, due
to malignancy, malnutrition, debilitation, trauma, a
prolonged antibiotic use and surgery?. The most frequently
bacteria are E. coli, Klebsiella pneumoniae, Pseudomonas
aeruginosa, Enterobacter and Acinetobacter baumanii,
hence these organisms are established as the source of the

infection, they are aggressively treated with antimicrobial
drugs?. The majority of hospitalized patients receive
antibiotics for therapy or prophylaxis during their
inpatient treatment same as community patients’. Over
prescribing not only increases the costs of health care, but
may result in super infection due to antibiotic-resistant
bacteria, as well as opportunistic fungi, and may increase
the likelthood of an adverse drug reactionS. These
organisms are also isolated with increasing frequency
from patients in extended-care facilities and recently from
those with community-onset disease’. So, the present
study was undertaken to see the frequency of nososcomial
and hospital acquired GNB (Gram negative bacilli) with
their antibiotic sensitivity pattern, with the aim to reduce
health care coast, decrease drug resistance bacteria and
formulate an antibiotic policy.

Key words: Gram negative bacilli, Esch.coli. Klebsiella spp,.
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MATERIAL AND METHODS

This cross sectional study was conducted in the laboratory
of the Department of Microbiology at Mymensingh
Medical College, Mymensingh. Mymensingh is situated
around 60 km from Dhaka city of Bangladesh. This study
was carried out from January 2011 to June 2011 for a
period of 6 months. All the patients at any age with both
sexes presented with UTI and skin wound infection who
were attended at the OPD as well as the patients who were
admitted in the IPD were taken as study population.
Specimens were collected aseptically. Thereafter,
specimens were processed and bacteria were isolated and
identified according to standard procedure®. All samples
were routinely cultured on MacConkey’s agar media and
blood agar plates at 37...C aerobically for 18 hours. Gram
negative isolates were further identified by standard
biochemical tests8. The susceptibility test was determined
by Kirby Bauer method on Muller Hinton agar media
according to Clinical Laboratory Standerd Institute (CLSI
2010)°.

RESULTS

During the 6 months period, a total of 300 Gram negative
isolates from various clinical specimens were included in
the study. The specimens were urine 216 (72%), wound
swab 45 (15 %), pus 39 (13%). Out of 300 Gram negative
isolates in this study majority were Esch. coli 156 (52%),
followed by Proteus spp. 55 (18.3%), Klebsiella spp. 45
(15%), Pseudomonas spp. 9 (3%) and others (Enterobacter
spp., Citrobacter spp.) 35 (11.7%) Figure 1. Klebsiella
spp. (62%), was found to be the most prevalent organisms
isolated from the community followed by, Esch. coli 57%
Proteus spp. 45%, Pseudomonas spp 44.4%. On the other
hand Proteus spp. 54.5% was found to be the most
prevalent organisms isolated from the community
followed by Esch. coli 42.9%, Klebsiella spp. 37.7%,
Pseudomonas spp (5/9, 55.5%) (Table -I). Aztreonam,
Ampicillin, Amoxyclave and Piperacillin were more
resistant. Among them in Klebsiella spp. was more
resistant than Esch. coli. The entire isolated organisms in
this study were 100% sensitive to Imepenem and 98%
sensitive to Nitrofurantoin (Table II).
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Figure 1 : Detection rate of different isolates in the study
population.

Table-I Showed pattern of organisms isolated from the
community and hospital. Klebsiella spp. (62%), was found
to be the most prevalent organisms isolated from the
community followed by, Esch. coli 57% Proteus spp. 45%,
Pseudomonas spp 44.4%. On the other hand Proteus spp.
54.5% was found to be the most prevalent organisms
isolated from the community followed by Esch. coli
42.9%, Klebsiella spp. 37.7%, Pseudomonas spp (5/9,
55.5%).

Table- I : Pattern of organisms isolated from the

community and hospital

Name of the | No.of |No. of clinical | No. of clinical
organisms total isolated from | isolated from
isolates | community hospital
Esch. coli 156 (52) 89 (57) 67 (42.9)
Klebsiella spp| 45 (15) 28 (62) 17 (37.7)
Proteus 55(183) | 25(454) 30 (54.5)
Pseudomonas
spp 9(3.0) 4(44.4) 5(55.5)
*QOthers 35(117) | 22(62.85) 13 (37.1)
300 (100) | 168 (56) 132 (44)

Note: Figures in parentheses represent percentage
* Others - Enterobacter spp., Citrobacter spp

Table 1T Showed antimicrobial resistance pattern of both
hospital and community acquired isolates. Aztreonam,
Ampicillin, Amoxyclave and Piperacillin were more



TMSS Medical College Journal

resistant. Among them in Klebsiella spp. were more
resistant than Esch. coli. All the isolated organism in this
study were 100% sensitive to Imepenem and 98%
sensitive to Nitrofurantoin.

Table -II Antibiotic resistance pattern of Esch.coli and
Klebsiella spp. isolated from community hospital and
community by disc diffusion method.

Antimicrobials Esch. coli Klebsiclla spp.
Hospital | Hospital | Community | Community
isolates | isolates isolates | isolates

n=67 =89 n=17 n=28

Aztreonam 67 (100) | 89 (100) | 17(100) | 28(100)

Piperacillin 62 (92.5) | 85(95.5) | 15(88.3) | 27(96.4)

Amoxiclave 63 (94.0) | 83(93.2) | 16(94.1) | 26(92.8)

Ampicillin 64 (95.5) | 80(89.8) | 16(94.1) | 25(89.2)

Ceftriaxone 57(85.0) | 70(78.6) | 15(88.2) | 23(82.1)

Ciprofloxacin 56 (83.5) | 64 (71.9) | 15(88.2) | 22(78.5)

Cefotaxime 53(79.1) | 63(70.7) | 14(82.3) | 22(78.5)

Ceftazidime 41 (61.1) | 63(70.7) | 14(82.3) | 22(78.5)

Azithromicine | 54 (80.5) | 52(58.4) | 14(82.3) | 16(57.1)

Gentamicin 39(58.2) |42(47.1) | 11(64.7) | 17(60.7)

Amikacin 12(17.9) | 11(164) | 3(176) | 6(21.4)

Nitrofurantoin 2129 | 3033 1(5.8) 1(3.6)

Imipenem 0(0) 0(0) 0(0) 0(0)

Note: Figures in parentheses represent percentage

DISCUSSION

Now a days antibiotics have been used extensively and
newer antibiotics are continuously being added for the
treatment of various infections. An extensive use of
B-lactam antibiotics in hospital and community has
created a major problem leading to increased morbidity,
mortality and health care costs. Proper use of antibiotics is
very important for various reasons. Development of
bacterial resistance against newer antibiotics makes the

main focus of research.
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In the present study, among the 300 isolated organisms
Esch. coli was the most prevalent 52% (156/300),
followed by Proteus spp. 18.3% (55/300), Klebsiella spp.
15% (45/300) and Pseudomonas spp. 3% (9/300) Figure 1.
Irrespective of specimens among the identified bacteria
Klebsiella spp. 62% (28/45) was the leading bacteria from
the community acquired isolates, followed by Esch.coli
57% (89/156), Proteus spp. 45.5% (25/55) and
Pseudomonas spp. 44.4% (4/9) (Table -I). In (table I)
Klebsiella spp. now also found in community acquired
isolates more than hospital which indicates that hospital
strains circulate in the community. In the present study
isolation of Esch.coli was 55.6% and 61.2% from both
urine and pus respectively, which were in aggrement with
findings done by Haque et al. (2009) and Parveen et al.
(2009) in the same institute 10,11. In India (2005) Marcus
and associates found the same figure!2.

Now a day’s organism encoding multiple antibiotic
resistance genes are becoming increasingly prevalent 13 .
In this study aztreonam, ampicillin, amoxyclauve were
found 95-100% resistant (Table -II), this is in agreement
with other studies!#!5. Cephalosporins especially third
generation have been used for Gram negative bacterial
treatment 16 . In the present study ceftriaxone,
ceftazidime and cefotaxime were found 85%, 61%, 79%
from hospital acquired and 78.6%, 70.7%, 70.7% resistant
among community acquired E.coli respectively (Table II).
It correlates with the study done by Sasirekha et al. (2010)
and Singh and Goyal (2003) in India where they found
84% resistance to cefotaxime and 75%, 85% resistant for
ceftriaxone and ceftazidime respectively 14,17. Klebsiella
spp. were found resistant to ceftriaxone, ceftazidime and
cefotaxime in 88.2%, 82.3%, and 82.3% in hospital
acquired isolates and 82.3%, 78.5%, 75.5% in community
acquired isolates respectively (Table -I). Hospital acquired
isolates were more resistant than the community acquired
isolates, it may be due to lack of antibiotic policy,
irrational use of 3GCs mainly ceftriaxone in the hospital
(Shova 2007) and the emergence of antibiotic-resistant
organisms in hospitals in concert with the use of high
levels of antibiotics use caused the emergence of resistant
organisms and they might be inherently more virulent than
the organisms are sensitive (CDC 2002)'8, Tt was also
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noted that Klebsiella spp were more resistant than Esch.
coli which may be due to Klebsiella spp. have some
virulence factor like hyperviscosity, polysaccharide
capsule and production of endotoxine, carbapenemases,
which make it more resistant!®. This indicate over use and
irrational use of 3GCs give the world brand new resistant
bacteria that can produce many other drug resistance

enzymes.

In this study observed resistance to ciprofloxacin was 78%
and 88% for Esch.coli and Klebsiella spp. (Table-II)
respectively. These findings were in accordance with the
study by Haque and Salam (2010) from Bangladesh and it
was 90.9%20, Another study by Sasirekha from India
where they found 68% resistant to ciprofloxacinl4.
Aminoglycosides have good activity against clinically
important gram negative bacilli?!. In the present study
70% isolates were susceptible to amikacin, followed by
41.8% to gentamicin, it was similar to Sasirekha et al.
(2010)!4, Several studies showed that amikacin was more
sensitive than gentamicin but if it is over used than it may
also become resistant. In 2010 gentamicin was 59%
resistant in India and 55.5% in Bangladesh!4!5. These
variations may be due to increased use of gentamicin,
caused by selection pressure of aminoglycosides in
different region?2. Carbapenems are the drugs of choice
for many infections caused by Gram positive and Gram
negative bacterial, In this study imipenem was 100%
sensitive (Table II). These findings were similar to study
done by Haque and Salam in (2010) but one study showed
3.1% resistant to imipenem in Bangladesh?0.23. Amikacin
was the second most common sensitive drug after
imipenem. So, these drug resistance organisms have
limited theraputic options and necessitated the increased
use of carbapenems. But very recently new beta
lactamases are developed e.g., K. pneumoniae
carbapenemase (KPC) which is resistant to imipenem and
has been spread world wide?4. So there is very limited
options to treat imipenem resistant strains and colistin may
be the drug of choice , though it has many side effect?s.

In the conclusion, GNB are commonly found in both
Hospital and community infection with a reduced
sensitivity profiles. An indiscriminate use of the higher
antibiotics should be restricted as far as possible. The
infection control programs
continuously in hospital.

should be monitored
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