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This finding has examined the persistent emergence of resistance among P. aeruginosa
strains to common antimicrobial drugs vis a-vis the increasing number of reports
documented world-wide. Our study objectives were finding the antimicrobial resistance
patterns of P. aeruginosa from clinical isolates obtained from hospitalized patients. The
main purpose of this study was aimed to perform antibiotic resistance patterns among the P
aeruginosa isolates from ICU units in tertiary hospitals in Nepal.
Two hundred and fifty strains of P. aeruginosa were isolated from different clinical
specimens and fully characterized by regular standard bacteriological proceedings between
March 1998 and November 2003. Antimicrobial susceptibility patterns of each isolate
were carried out by the Kirby- Bauer disk diffusion method as per guidelines of CLSI.
These initial laboratory findings of antibiotic resistance of P. aeruginosa isolates have been
compared for next successive 17 years to find the significant antimicrobial resistances rise
if any from the data.
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Primarily for the initial 3 years of study, Majority of high antibiotic resistance isolates of
P. aeruginosa were obtained from specimens of pus, sputum, urine, and tracheal aspirates.
The isolated pathogens showed resistance to amikacin (18.45%), ciprofloxacin (28.32%)
and Cefoperazon-sulbactam (36.42%). Resistance rates to Co-trimoxazole, piperacillin,
ceftriaxone and chloramphenicol varied from 49.00% to 71.00%. Most of the isolates were
susceptible to imipenem. 21.67% of P. aeruginosa isolates were found to be multi-drug
resistant. The results also established clear evidence of drug resistant strains of P. aeruginosa.
Imipenem, amikacin, and ciprofloxacin were found to be the mainly effective antibiotics.
From ICUs isolates, resistance rates were found to be the highest. It therefore demands a
very well thought-out and cognizance treatment regimen by the general practitioners to
hinder the further spread of P. aeruginosa antimicrobial resistance. We therefore analyzed
current and long-term trends of antibiotic resistance within our hospitals, including separate
analysis of trends for ICUs.
Secondly, pathogenic P. aeruginosa species isolated at the tertiary teaching hospital
throughout the 17-year period from the records was analyzed. There was a considerable rise
in resistance over a decade in the bacterial species of P. aeruginosa in the successive years.
The tendency of ciprofloxacin resistance was on the rise for the entire tertiary teaching
hospital from 2.5% in 2003 to 12.5% in 2011 (P<0.01, Spearman rank order correlation). In
addition to this, there was an increase in resistance in the ICUs, but in common lower than
that for the whole hospital. A remarkable resistance increase was observed for imipenem
first and foremost noticeable in the ICUs compared to the other hospital units. Similarly,
the resistance to ceftazidime, piperacillin and gentamicin at the tertiary teaching hospital
noticed a noticeable rise, specifically in the ICUs.
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Abbreviations:

APACHE, acute physiological assessment
and chronic health evaluation; CCUG, culture collection university
of Goteborg, Sweden; CI, confidence interval; CLSI, clinical and
laboratory standard institute; CNS, central nervous system; COPD,
chronic obstructive pulmonary disease; CVC, central venous catheter;
CSL, corn-steep liquor (A method of Antibiotic production); ICU,
intensive care unit; IQR, interquartile range; MDR, multidrugresistant; MDRPA, multidrug-resistant Pseudomonas aeruginosa;
MRSA, methicillin-resistant Staphylococcus aureus; OR, odds ratio;
PDR, pandrug-resistant; PDRPA, pandrug resistant Pseudomonas
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aeruginosa; PFGE, pulsed field gel electrophoresis; SOFA, sequential
organ failure assessment; SPSS, statistical package for the social
sciences; VRE, vancomycin-resistant enterococci; XDR, extensively
drug-resistant

Introduction
P. aeruginosa is an opportunistic pathogen in human ubiquitous
organisms in numerous different environmental situations, and it can
be isolated from different living materials, including plants, people,
and animals. The organism can also be isolated in the emergency
65
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hospital clinics from various surface or material sources, including
respiratory treatment equipment, disinfectants, cleanser, sinks, mops,
medications, and various physiotherapy and hydrotherapy tools.1
Many virulence factors, including exotoxins and enzymes are
produced by P aeruginosa by which it is a particularly virulent
pathogen.2 The production of a biofilm protects the organism from
harsh environmental conditions. The film additionally safeguards
from host antibodies and phagocytes providing resistance to the
organism.3
It is common in hospitalized patients though rarely causes
disease in healthy persons. As outlined by The National Nosocomial
Infections Surveillance (NNIS) System, P. aeruginosa to be the second
most commensal pathogen form confined in nosocomial pneumonia,
regularly serious and severe, particularly in immunocompromised
patients, the third most is isolated from urinary tract infection (UTI)
and sites to the surgical operations detached from all locales of
nosocomial contamination.4 It is related to nosocomial transmission
that prompts to progressive lung diseases in cystic fibrosis sometimes
complexed by antimicrobial resistance.11

Epidemiology
Gessard found P. aeruginosa, first in 1882 from green discharge
in wounds. Individuals can transmit the P. aeruginosa from
various sources like fresh water as well as restrooms, respiratory
medical equipment though it doesn’t typically colonize epithelium.
Accordingly, it could be found as a feature of typical gastrointestinal
commensal even in healthy individuals. They are not effectively
eliminated from the areas that become contaminated, for example,
operating theater rooms, emergency clinical units.5
P. aeruginosa is effectively versatile in clinic and ICU conditions
and can obtain resistance from numerous common sanitizers and
antimicrobials solutions, P. aeruginosa can be isolated from handwashing sinks, hand moisturizers, cleaning agents, respiratory
multi-use vials and artificial fingernails. The organism could keep on
existing in a few antiseptic solutions used to sanitize endoscopes and
various surgical instruments.6,7
Neutropenic patients are a very real threat in those cases of P.
aeruginosa in febrile when infection’s predominant mortality is
essentially as high as 50-70 %.8 The cases of P. aeruginosa have been
continuously more perceived as nosocomial and community acquired
diseases among pediatric patients and adults with HIV/AIDS, with
low CD4 lymphocyte counts.9,10 Fundamental driver of morbidity
and mortality in cystic fibrosis particularly persistent by airway route
contamination P. aeruginosa is the main microbe.11,12 Ocular infections
occur when an inner tubing arrangement of automated cataract when
surgical equipment gets contaminated with the organism.13,14 Disease
by P. aeruginosa in all untimely newborn children connected with
52.3% mortality, significantly higher than the 13.7% to 23.8% fatality
from other gram-negatives.15

Clinical manifestations
P. aeruginosa mainly causes Community-Acquired Pneumonia
(CAP), still infrequent essentially in HIV patients, organ or bone
marrow transplant patients, or patients with neutropenia.16 P.
aeruginosa is the most related to the ventilator-related emergency
unit) where pneumonia is obtained in around 21% of cases. Common
infection in those patients who have chronic infection requiring
respiratory and ventilatory help, immunocompromised, malignant
growth and neutropenia or potentially hypogammaglobulinemia
and cystic fibrosis.17,18 Inconsistently, P. aeruginosa is related by
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circulatory system disease, septic shock, and acute respiratory
distress syndrome (ARDS) as a complexity. P. aeruginosa can turn
into a typical microbe among those patients with tracheostomy getting
mechanical ventilation, for short periods.19
Generally, endocarditis following long term hospitalization related
with prosthetic endovascular gadgets (for example pacemakers)
has been found.20,21 Meningitis is incredibly occasional because
of P. aeruginosa including the Central nervous system (CNS).22 P.
aeruginosa disease in Orbital cellulitis and endophthalmitis has been
revealed as a complexity of sepsis in children, HIV/AIDS patients,
and patients with hematologic malignancy.23
Likewise, it causes a localized infection of the outer ear canal
regularly known as swimmers’ ear, otitis media externa. Necrotizing
otitis media outside is a subset of osteomyelitis brought about by P.
aeruginosa in which the temporal bone and skull base is involved.24
Hot tub folliculitis is a disease frequently pertaining to the hair
follicles that can emerge as an outcome of washing in a contaminated
tub bath.25 Delicate tissue involvement, Puncture Wounds as well
as septic joint diseases, osteochondritis, and osteomyelitis of the
damaged bone or joint might occur. Individuals including regular
water submerging get clammy interdigital regions of the feet are the
destinations for colonization with P. aeruginosa.
Green nail disorders with persistent oncolytic nails who have drawn
out drenching openness to fresh water leading to a characteristic green
staining is quite often in onycholysis or a persistent paronychia and
is generally confined to a couple of nails.26 Ecthyma gangrenosum
is found as a cutaneous sign of severe infection as P. aeruginosa
commonly connected with bacteremia and sepsis. Necrotizing fasciitis
has been portrayed in diabetic hosts and neutropenic patients.27
Serious burn wounds Pseudomonas is obtained, and their colonization
happens when ordinary skin, respiratory, gastrointestinal flora is
replaced by nosocomial organism like P. aeruginosa colonize a little
while after a few weeks of initial burn.28

Pathogenesis
The pathogenesis by P. aeruginosa typically includes localized
inflammation and destruction of tissues, enabling the organism to get
the supplements to live by there, and attack the host. The predisposing
antimicrobial resistance of P. aeruginosa is the main complication
in treatment and the biofilm development gives protection from
antibiotic agents.29

Objectives
The main reason for this study was intended to perform
antimicrobial resistance patterns among the P aeruginosa isolated
from ICU units in tertiary hospitals in Nepal.

Study review
Recently antimicrobial resistance increased constantly whereas
the number of irresistible illnesses that could be relieved or controlled
fifteen years prior. Additionally, the premier advance in the rise of
antimicrobial resistance is the exact problem, detailing and research
of the resistance inside the hospital acquired infections.30,31
Various surveillance of antimicrobial resistance and antibiotic
consumption was principal concern to assess what is happening
concerning antibiotic resistance notwithstanding the setting up of a
standard for controlling the further emergence of antibiotic resistance
at the European Union (EU) gathering.32 Also, simultaneously
effective treatment for severe infections is of most significance for the
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prophylaxis.33,34 We hence came to a choice to investigate current and
long-haul tendency of antibiotic resistance inside hospitals, including
separate assessment of patterns for ICUs.

patterns of each such isolates. For assessments of resistance rates the
specimens from the burns unit ICU, the general surgery ICU, the
neurosurgery ICU, and the thoracic surgery ICU, were included.

Doctors come up short of appreciation for the likely significance
of Pseudomonas aeruginosa in the hospitals. A review was directed
to isolate and assess the rate of multidrug resistance of P. aeruginosa
(MDRPA) and pan-drug resistant P. aeruginosa (PDRPA) from the
ICU units. A cross-sectional review was performed for a long time
at the ICUs of Shahid Gangalal National Heart Center, Kathmandu.
In general out of 1,060 samples were handled in which 700 were
clinicals from inpatients while 360 were the surface swab samples.
The tracking down uncovered that P. aeruginosa was found from
66 (9.43%) clinical examples though 60 (16.67%) were surface
swab tests. Among clinical isolates, Antibiotic susceptibility testing
(AST) by Kirby Bauer plate dissemination method in which 56
(84.8%) were sensitive to Cefoperazon and sulbactam combination
(CSL) following by 42 (63.6%) to polymyxin-B and 36 (54.5%) to
piperacillin-tazobactam (PT), while among surface swab test isolates
over 90% were found sensitive to the greater part of the common
antibiotic agents utilized. Around 59 (89.4%) MDRPA were isolated
from clinical samples instead it was just 7 (11.7%) from surface swab
tests. Just isolated from clinical samples (6.1%) revealed PDRPA.
The results made clear that it can get rid of the threat of MDRPA and
PDRPA in the ICUs.35

At preliminary tests were oxidase test positive, a triple sugar iron
agar (TSI) reaction of alkaline over no change, and growth at 37 ‘C
through these tests from which P. aeruginosa can be distinguished
and affirmed. Extra key biochemical characteristics contain oxidation
of glucose however not disaccharide, decrease of nitrates to nitrogen
gas and hydrolysis of acetamide. The characteristics for P. aeruginosa
incorporate fruity sweet-grape smell, rarely taco-like scent, dispersion
of green pigment, the mix of the yellow (pyoverdine) and blue
(pyocyanin) pigments, making the culture a radiant green color. The
mucoid appearance of P. aeruginosa strains is because of constant
colonization of organisms in cystic fibrosis respiratory pneumonic
sicknesses.

Another review researched the further antimicrobial resistance
pattern of P. aeruginosa isolated from the patients in the mid and
far western area of Nepal. The review was directed on a total 917
patients with prior suspicion with P. aeruginosa diseases, going to
outpatient and inpatients of Nepalgunj Medical College Teaching
Hospital, Banke, Nepal from September 2011 to January 2014. The
outcome uncovered those one hundred 94 isolates were distinguished
as P. aeruginosa. Resistance patterns to Chloramphenicol (74.23%),
Ceftriaxone (69.56%), Cefepime (57.22%), Cefoperazon-Sulbactam
(54.12%) and Co-trimoxazole (53.02%) was revealed. Every single
one of the isolates were susceptible to Imipenem, 48 (24.74%) of
P. aeruginosa isolates were multi-drug resistant to >3 classes of
antibiotics. Out of 194 isolates, 88 (45.36%) were from the patients
of 21-40 years age class, which was measurably huge (P<0.05)
contrasted with the other age class. Antibiotic misuse may be elevated
degrees of antibiotic resistance in many isolates.36
From March 1998 to November 2001, all patients hospitalized
in the clinical ICU of college who lived in the unit for no less than
3 days were tentatively included in the review. Methodical choice
for the identification of resistance or possibly resistance microbes
was carried out during the initial 3 years of its execution in this
prospective review. The review was an examination utilizing clinical
and microbiological data gathered for the length of the prospective
evaluation program for P. aeruginosa through the point of examining
the risk factors acquisition. All through a 17-year time, we had the
option to deliberately acquire multisite surveillance isolates from
patients who were admitted to ICU units. We examined exhaustively
the factors related to the acquisition of various resistance phenotypes
of P. aeruginosa and considered both huge exposures to antibiotics
and colonization pressure.

Materials and methods
From different clinical specimens’ 250 strains of P. aeruginosa were
isolated and fully characterized by regular standard bacteriological
proceedings between March 1998 and November 2001. Further by
the method of Kirby- Bauer disk diffusion under the guidelines of
CLSI, isolated organisms were carried out antimicrobial susceptibility

For review concentrate on antibiotic susceptibility test
consequences of clinical isolates from the seventeen-year time frame
2000-2017 were taken from the lab everyday record file documents
and PC database set. The absolute number bacterial isolates from
culture assessed was between 15 00-24 00 records were included
every year for our analysis, which included organisms collected from
a wide range of specimens obtained from patients. To avoid repetition
of isolates, a single isolate of similar species and sort of specimen was
taken in from every patient during every year. There were no patterns
inside the quantity of specimens taken all through the review period.
This choice of strategy worked with the inclusion of all blood
isolates in which extended antibiotic susceptibility results were
accessible. The legitimacy of this procedure was checked by
contrasting and a strategy for including only one isolates of every
species per patient regardless of specimen while there was no
differentiation in resistance rates aside from Pseudomonas aeruginosa
and imipenem, which showed somewhat higher resistance figures
with our choice technique. Identification and isolation of organisms
from culture media was finished utilizing standard methods.37
The antibiotic sensitivities of isolates were performed by the
disk diffusion method followed by the Swedish Reference Group
for Antibiotics (SRGA), with interpretation adjusted to species
groups.38,39 The strains were cultured onto Oxoid Iso-Sensitivity test
Agar (Oxoid AB, Sollentuna, Sweden) or PDM agar (AB Biodisk,
Solna, Sweden). The susceptibility interpretation (SIR system: S =
susceptible, I = intermediate susceptibility, R = resistant) followed
guidelines from the SRGA.
The guidelines have embraced species-related MIC limits, as well
as species-related zone width breakpoints.40 With species-related zone
breakpoints, the I rate is minimized. Just isolates that were listed as R
were included for the tables as level of resistant isolates percentages.
Control strains E. coli ATCC 25922 (CCUG 17620), Staphylococcus
aureus ATCC 29213 (CCUG 15915), E. faecalis ATCC 29212 (CCUG
9997), and P. aeruginosa ATCC 27853 (CCUG 17619) (ATCC,
American Type Culture Collection; CCUG) were included to assure
the guarantee of the antibiotic susceptibility testing procedure.41
Sample swab from pharynx, nasal cavities, and rectum, as well
as respiratory emissions like tracheobronchial suction, bronchoscopy
or sputum were taken in 48 hours of admission and multiple times
in seven days from that point until release or the initial 2 months
of the ICU remaining and straightforwardly acquired as necessity
going to doctor. For isolation and identification of the organism, tests
were cultured in routine agar media. Intermediate susceptibility was
considered as resistance with the end goal of analysis. Molecular
typing was performed by pulse-field gel electrophoresis by standard
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method directed by procedure manual in Ananda ban Leprosy
Hospital Lele, Lalitpur. Multiple antibiotics Resistance was named
MDR, extensively drug-resistant (XDR) or pan-drug-resistant (PDR)
as described elsewhere.42

Statistical analysis
Investigation and analysis intended to design for continuous
variables, implies alongside standard deviations and medians with
interquartile ranges (IQRs) were utilized for estimation of their
scattering in central tendency. Continuous variables were looked
at by utilizing the t-test or Mann-Whitney U test and denominators
in proportions were as the count of patients. The proportions were
compared through utilizing the Fisher’s accurate test or χ2 test. To
assess attributes of acquisition of P. aeruginosa and acquisition of
resistance from piperacillin-tazobactam, ceftazidime, carbapenems
and quinolones, multivariable logistic regression analysis (stepforward procedure) was applied. All things considered, the entire
group was considered after we analyzed the risk factors for the
securing of protection from antipseudomonal antibiotics, on the
grounds that acquisition of resistance in strains of P. aeruginosa could
be introduced during admission. APACHE II score, SOFA score and
age of the patients were incorporated in the models analysis as binary
variables, taking consideration that the median at the same time as
the cut off value, whereas colonization pressure was fractionalized
by the peak observed value (95th percentile). Inside multivariate
models determining the acquisition of resistant strains to each
antipseudomonal agent and multiple drugs, a cutoff of 72 hours

68

was applied to fractionalized antibiotic exposure characterizing the
minimal duration of exposure related to resistance.43 Variables by
means of a P-value<0.3 in the univariate analysis were considered for
the multivariate model. Calculations were finished utilizing the IBM
SPSS version 20.0 statistical software package (IBM).

Observation
The observation was made based on the data obtained from the
routine laboratory test observation of antibiotic disc diffusion method
and the data was plotted and analyzed with various statistical tools.
The trend of ciprofloxacin resistance was on the increase for the
entire tertiary teaching hospitals from 2.5% in 2003 to 12.5% in 2011
(P < 0.01, Spearman rank order correlation). It was also an increase in
resistance in the ICUs, in any case; overall lower than that for the entire
medical hospitals with little variations noted. A noticeable resistance
increment was seen for imipenem significantly noticeable in the ICUs,
where it fluctuates, but with peaks in 2003-04 and 2010-11, shored at
25% and 28% for the last two years. In the surgical ICU, 16 patients
in 2010 and 12 patients in 2011 were infected with bacteria that were
shown by PFGE analysis to belong to one single clone representing
nosocomial outbreaks of immune-resistant isolates. It is probable that
the increase in resistance in 2003-04 was also due to an outbreak.
The ceftazidime resistance was in no way above 1.5% at the tertiary
teaching hospital for the duration of the study period. Similarly, the
resistance to ceftazidime, piperacillin and gentamicin did not exceed
2.2% at the tertiary teaching hospital as a whole and 4.9% in the ICUs
after 2003 (Table 1).

Table 1 Pseudomonas aeruginosa during 1988-99 shown as percentages

Year
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
Nb

Piperacillin S
≥ 21/R ≤ 17
TH
ICU
0.7
0
0.8
2.6
4.4
16.3
1.7
4.9
1.5
4.1
0.5
0
0.8
1.5
0.6
1.9
0.8
1.7
0.9
2.3
1.2
0.9
2.2
3.5
379
67

Gentamicin S
≥ 21/R ≤ 17
TH
ICU
0.6
4.5
0.4
0
6
16.2
2
4.9
1.5
1.3
1.8
1.3
1.7
1.5
0.9
3.8
1.3
1.7
1.6
4.4
1.1
2.8
1
0
379
66

Ciprofloxacin S
≥ 32/R ≤ 24
TH
ICU
–
–
–
–
–
–
2.5
0
3.6
1.5
8.8
2.9
9.7
10.3
7.8
6.4
13.6
2
8.9
6.2
12
8.9
12.5
3.9

Ceftazidime S
≥ 23/R ≤ 19
TH
ICU
1.3
0
0.4
2.6
0.51
0
0.4
0
0.6
1.4
1
1.3
0.6
0.5
0.3
0
0.5
3.5
0.2
0
0.2
0
1.5
2.3
378
67

Imipenem S
≥ 23/R ≤ 19
TH
ICUa
0
–
–
–
4.5
–
2.5
10.3
5.7
14.7
4.3
6.6
6.3
6.2
3.7
3.8
1.6
0
5
13.3
9
27.8
9.9
25.3

TH, tertiary hospital
Number of isolates equal to or below 20.

a

mean number of isolates per year.

b

Out of the strains almost all antibiotics were susceptible in 62
patients (53%), XDR in 18 (16%), PDR in 1(1%), MDR in 4 (4%) and
1 or 2 groups of antibiotics in 28 (26%) found resistant. Resistance
acquisition to carbapenems, piperacillin-tazobactam, ceftazidime,
fluoroquinolones and amikacin was observed in 40 (37%), 18 (18%),
31 (29%), 29 (28%) and 1 (1%) strain, correspondingly.
Emergence of resistance to a given antibiotics from a prior
susceptible strain after exposure to itself occurred in 6 (46%) of 13
exposed to carbapenems (vs 1 (3%) of 95 non-exposed; P <0.001), 8
(29%) of 28 exposed to fluoroquinolones (vs 2 (3%) of 94 non-exposed;
P <0.001), 4(20%) of 20 patients exposed to ceftazidime (vs 8 (8%) of
106 non-exposed; P =0.1), and 3 (15%) of 20 exposed to piperacillin-

tazobactam (vs 9 (8%) of 117 non-exposed; P=0.3). From the data
analysis for almost a decade registry, a greater part of isolates of P.
aeruginosa (83.75%) were received from specimens of sputum, urine,
tracheal aspirates and pus. The isolated pathogens showed resistance
to amikacin (19.25%), ciprofloxacin (26.59%) and Cefoperazonsulbactam (35.48%). Resistance rates to Co-trimoxazole, piperacillin,
ceftriaxone and chloramphenicol varied from 49.00% to 74.00%. In
contrast almost 50% isolates were susceptible to imipenem. The most
crucial part is that about 32 (22.73%) of P. aeruginosa isolates were
found to be multi-drug resistant. From the table 1 above it was found
that the antibiotic resistance was found to be increased at the end of
the years (Figure 1).
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Our outcomes correspond to certain comparable studies by
Archibald et al and others archived differentiation between other
medical care facilities and ICUs. In general, their outcomes called
attention to higher resistance in hospitals than in outpatient clinics.
The larger antimicrobial resistance was to be found in the ICUs of the
emergency hospital.
There are different outcomes where resistant rates in clinical
hospitals were for the most part seen in the Intensive care units. As
opposed to these reports, by one hospital, there were higher resistance
rates for P. aeruginosa against imipenem in outpatients. Fridkin et al.
has additionally shown comparative investigations of P. aeruginosa
in outpatient areas who tracked down a higher predominance of
quinolone resistance than ICUs.
Definite guidelines ought to be applied to forestall nosocomial
transmission of organisms alongside colonization with resistant
organisms for this isolation care unit is fundamental overall. From
analytical studies, a few published works on antibiotic resistance are
concentrated around limited time spans.45 ICU corresponding to the
entire hospital bolsters our view. Then again, the fluctuations can’t be
altogether made sense by outbreaks. Such a long way to address these
questions further extensive analysis of antibiotic resistance in ICUs
ought to be performed at these hospitals.

Figure 1 Photograph of pulsed field gel electrophoresis of antibiotic
resistance P. aeruginosa.

Result
P. aeruginosa obtained from ICUs patient’s samples were lower
antimicrobial sensitivity than other isolates from the hospital. Most of
the antibiotics used were found to be rise in resistant to P. aeruginosa.
It was also found that most of the antibiotics decreased their
sensitivity pattern from 1st to 4th week of culture and at the end of 4th
week, nearly all the isolates of P. aeruginosa were only sensitive to
polymyxin B and resistant to all antibiotics. Subsequently, pathogenic
P. aeruginosa species isolated and identified at the tertiary teaching
hospital from a data pool throughout the period was analyzed but total
number of other bacterial species Both numbers and proportions of the
whole number of bacterial isolates was out of the extent of this review.
There was a huge increase after some time in the bacterial types of
P. aeruginosa in the sequential years. There was also significant rise
antibiotic resistance in the ICUs, regardless, in general lower than that
for the other medical units with little varieties noted. A recognizable
resistance was seen for imipenem noticeably perceptible in the ICUs
by the statistical analysis.

Discussion
The most quintessential outcome in our analysis was the resistance
levels in between the entire hospital and the ICUs with variation. Chief
proof tracked down that the resistance from ciprofloxacin among P.
aeruginosa strains was on the increment. The resistance levels were
transcending at top in the ICUs for certain antibiotics, however much
higher in different divisions of the hospitals. According to a worldwide
perspective, in ICUs the prevalence of infections is generally higher
than in other words, and nosocomial are additionally more regular in
ICUs therefore antibiotic utilization is moderately high in ICUs. Just
a couple of similar studies have been done about antibiotic resistance
in ICUs and different wards accordingly, this study was intended to
contrast ICUs and the entire hospital, is of importance.44

These sorts of studies with high paces of predominance with P.
aeruginosa having imipenem resistance among isolates from the ICUs
have been analyzed by numerous researchers.45 Tsakris et al. found
the high resistance rates because of nosocomial episodes.46 Likewise,
Archibald et al represented the high resistant rates of 28% in 1998
and 25% in 1999 inside ICU were viewed as aftereffects of a gradual
accreditation of isolates from nosocomial outbreaks in the hospital
and operational intensive care units. The resistance prevalence was
viewed as significant fluctuations during the study time. In this manner,
it is basic to put more efforts on including all areas of a hospital in
resistance surveillance studies, especially in the ICUs, emphasizing
the significance of expanded reconnaissance periods.45
There may be more tendency to choose resistant mutants in patients
previously colonized or infected by P. aeruginosa, carbapenems
and fluoroquinolones than additional agents. Prior exposures to
anti pseudomonal agents can acquire resistance either by confining
mutants infected by more susceptible phenotypes or recently
colonized in patients.47,48 In addition, acquiring resistant strains by
irrelevant antibiotics and various medications has as a rule related to
the earlier exposure to fluoroquinolones or carbapenems.49 However,
there are a couple of exceptions.
For a situation study,50 the primary indicators of a multidrug
resistant (MDR) phenotype were cephalosporins and aminoglycosides
yet in an accomplice study,51 quinolones were defensive against the
obtaining of resistant phenotypes or played no part in the earlier
resistant strain in P. aeruginosa. However, not satisfactory data have
been provided to guarantee the evidence which of the previously
mentioned process is specially connected with such factors.52
Antimicrobial resistance is an existing issue in Nepal, as
contributing factors to raise in treatment costs, staying hospital,
morbidity and mortality as infectious illnesses are a typical sickness.
The certain level of the issue is in dilemma since the greater part
of the published works received from patients or hospitals.53 The
utilization of antibiotic agents with imprudent practices in human
infection treatment as well as indiscriminate prophylaxis in animals
cultivation might add to the rise of multidrug resistant (MDR) strains
remarkably.54 Proper management of the emerging of drug resistance
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and its outbreaks is best directed by an active coordinated infection
control program in the hospitals which can assess designated cohorts
of infected patients, isolation or rigorous barriers precautionary
measures, improved reconnaissance, early discharge of patients, and
modification in use of antimicrobial therapy.55
Notwithstanding the improvement of direct inhibitors of resistant
mechanism systems, i.e., β-lactamase inhibitors, another technique
is to focus on the regulation of gene expression. Albeit a lot of
information has been acquired toward understanding the method
of mechanism by which P. aeruginosa regulates AmpC, OprD, and
efflux pumps. Clearly, we have a difficult experience ahead and have
a lot to find out about how this ingenious microorganism regulates
different resistant mechanisms to address the problem as it faces.56
In the acquisition of a given strain when cross-transmission
is involved, it is estimated that colonization pressure ought to be a
related risk factor. While defined by an alternate way, where in the
ICU setting colonization pressure has been independently related by
the acquisition of MRSA, VRE, Clostridium difficile, Acinetobacter
baumannii and P. aeruginosa.57
A few other non-antibiotic related cofactors are exposure to
medical equipment, duration of critical illness and severity of the
underlying conditions have been reported as risk factors for the
acquisition of any P. aeruginosa or strains with single-drug resistant
or MDR phenotypes.58
Moreover, the number of results vis-a-vis the different resistance
phenotypes and MDR were meager, subsequently leading to a long
dilemma concerning the nature of the multivariate models. On the
other hand, as responsiveness of observation probably won’t be
completed, the colonization status of certain patients could have
been miscounted. Moreover, information regarding consistency with
infection control measures in the review time and reconnaissance of
the study might not be accessible promptly.

Conclusion
Our comparative study based on first three years laboratory
routine antibiotic disc diffusion tests to the next successive 17 years
data reviewed study shows that the rate of antibiotic resistance is in
increasing order, specifically nosocomial transmitted P aeruginosa
related infections in ICUs.
Antibiotic resistance acquisition in P. aeruginosa in critical care
units might be with a high rate of antibiotic consumption, colonization
pressure and non-antibiotic exposures might be the key variables.59 For
the acquisition of resistant strains to fluoroquinolones, piperacillintazobactam and multiple drugs, exposures to amikacin might be an
auxiliary factor in this review than recorded in the past. Previously
sensitive strains of P. aeruginosa, rise of resistance happens even
more frequently after exposure to fluoroquinolones and carbapenems
than to ceftazidime or piperacillin-tazobactam. The result affirmed the
long-laid out incidence of drug resistant strains of P. aeruginosa. All in
all, the best antimicrobial drugs were revealed as Imipenem, amikacin,
and ciprofloxacin. Diminution of the further spread of antimicrobial
resistance among the P. aeruginosa strains is imperative. It is hence
requiring an extremely prudent, rational regimen prescription by the
general practitioners.60
Infected with P. aeruginosa patients ought to get Standard
Transmission Precautions in the medical facilities and hospital setting,
isolation for a patient with MDR-P. aeruginosa is obligatory required.
Investigation of evidenced outbreaks of infection by molecular
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epidemiologic techniques, such as pulsed field gel electrophoresis
should be a proper application. Along these lines, we suggest sensible
utilization of antibiotic therapy by the general practitioners to hinder
the increasing multidrug resistance of P. aeruginosa strains in Nepal.
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