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Abstract
Isolation, Identification and Antibiotic Susceptibility Patterns of Pseudomonas
Strain from Various Clinical.Samples of Near East University Hospital Nicosia
Institute of Health Scie~;es; M.Sc. Thesis in Medical Microbiology and
icrobiology Programme, Nicosi_a,2016.·
,.

"f}qs aeruginosa is an opportunistic-pathogen causing serious nosocomial infections in
()g.ay P.aeruginosa is feared as (dangerous opportunistic bacterium responsible for
lethal nosocomial infections. Itis resistant to many disinfecting agents and highly
gainst most antibiotics. The main objective of this research was to isolate, screen and
.)aeruginosa strain from various clinical samples of Near East University Hospital
qrth Cyprus. As a result of the analysis (n=152) samples were collected from various
.t. of Near East University Hospital which include the samples of wound, blood, urine,
d throat swab, Cerebro spinal fluid(CSF), sputum, aspiration fluids, and used nutrient
.olation of pseudomonas aeruginosa all the isolated samples was P. aeruginosa
q.. were further screened for antibiotic sensitivity was tested by minimum inhibitory
Qn,(MIC) method The sensitivity pattern of Gram negative bacilli was determined
fu.monly used antibiotics using BD-Phoenix instrument P. aeruginosa were also
b.ases on their cultural, microscopic, morphological and biochemical characteristics.
g;i.-obial susceptibility testing results shows that P. aeruginosa were highly sensitive to
~iQtics which are Amikacin(8L5%), Piperacillin Tazobactam(92.5%), Colistin
Jcarcillin Clavuanate (86.6%), Imipenem (80.8%),Meropenem (87.2%),Cefepime
~ftazidime (7 6.0% ),Ciprofloxacin(73 .2%),Gentamicin(7 6.0% ),Levofloxacin(73 .5% ),
79.5%).The resistance rates to Ampicillin Sulbactam were found to be (98.7%),
'ff.7%), Ceftriaxone (93.8%), Trimethoprim Sulfamethoxazole(94.7%), Amoxicillin
furoxime (97.7%) and Nitrofurantion (97.7%). The present thesis underline that the
.te.s of P. aeruginosa are becoming resistant to commonly used antibiotics and also
more
and
more
resistance
to
newer
antibiotics
it's
rn.ss talk' .: between the drug, the. bacteria and the environment has to be considered
isciplinary perspective for controlling of antimicrobial resistance development.

J!seudomonas aeruginosa, Antibiotic patterns, MIC, North Cyprus.
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aerugi~_osa is a gram negativeibacillus,

non-tspore forming,

straight or

~d rod shaped bacterium that occurs as a single form or in pairs and occasionally in
.It is widely divided in nature including soil, water and various types· of vegetation
11.e world except that it has also •· reyfl1:1.ll:ld its presence in disinfectants, respiratory
inks, taps~- and mops within the hqspital as a biofilm. P. aeruginosa

found its entry

ital envirol)111et1t either through ou.tsidflr and patients or healthy person that enters in
ehicle trassmission or contact transmission is common mode of transmission in
infections is common in hospitalized patients, particularly those who are debilitated
ompromised for example in intensive care units, HIV-infected patients, particularly
are

at

risk groups P. aeruginosa infections can develop in

,omic sites, including; skin, subcutaneous tissue, bones, ears, eyes, urinary tract, and

. P. aeruginosa is resistant to many disinfecting agents and highly resistant against
,tics (Ekrem et al., 2014).

patients are exposed to several types of exogenous pathogens such as bacteria,
and protozoa from other sources like patients, health care personnel, or outsiders.
of pathogens include the patient's endogenous flora i.e., bacteria residing on the
mucous membranes, gastrointestinal tract, or respiratory tract that is difficult to
remove from patient room touch surfaces, equipment, medication. The most
ources of infectious agents causing nosocomial infections are; the individual patient,
rgical instruments, hospital environment, health care personnel, contaminated drugs,
.ted foods, and contaminated patient care equipments (Amy et al., 2006).

t in antibiotic resistant against pathogenic microorganism is a serious threat to health
throughout the world. Beta lactam antimicrobial agents are the most commonly used
o treat bacterial infections. Clinical isolates of gram-negative rods have been shown
enzyme called extended spectrum.beta lactamases (ESBL) which cause these gram
illi resistant to beta-lactam antibiotics. ESBLs (Plasmid mediated enzymes) mediate
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,~nded-spectrum (third generation) cephalosporin's e.g. Ceftazidime, Cefotaxime,
eJ:lll.d Monobactums e.g. Aztreonam ESBL were initially limited to P. auerginosa,
'rand Klebsiella Spp. then many microorganisms, particularly Enterobacter sp.
,iracquired the genes responsible for ESBLs production. More than 150 species
J<i'd to produce ESBL (Sajjad et al., 2006).
possesses a considerable rang of natural resistance to antibiotics. Antibiotics
gglycosides (Gentamicin, amikacin), Cephalosporins (cefotaxime, ceftazidime,
,Jluoroquino1ones (ciprofloxacin, ofloxacin, perfloxacin), penicillins (piperacillin,
ocillin) are non sensitive to Pseudomonas strains. The genes for drug resistance are
both chromosome and plasmids of the bacteria for localized infections, topical
.ymyxin B or 1 % acetic acid may be beneficial to control Pseudomonas strains
Jean, 2002).
study characterize the multi drug· resistant ability of Pseudomonas aeruginosa
hospital and hospital free environment,» Plasmid resistance genes often code for
damage or changed drugs for e.g. the .hych'plysis of penicillin or the acetylation of
nicol and aminoglycosides drugs; Pla.smids assoeiated genes have been implicated in
e aminoglycosides, Chloramphenicel, Penicillin and Cephalosporins, Erythromycin,
e, Sulfonamids and others (Mallea..<i't.al., 2QQO). Once a bacterial cell possesses an Re plasmid may be transferred to Qther)cells quite rapidly through normal gene
processes such as transduction, transformation and conjugation (Hemalatha. Net al.,

osa is widely found in natural e11yiromnents and it is an Opportunistic pathogenic
for human's leads to a wide spectrum of disease such as, respiratory infections,
um and septicemia. In recent years nosocomial infections caused by P. aeruginosa
recognized as an acute problemjn hospitals due to its intrinsic resistance to many
classes and its capacity to acquire practical resistance to all effective antibiotics. All
res in P. aeruginosa characterize
in the clinical specimens. On
wet places, Could be a rPCPMrnir

major microorganism to monitor antibiotic
side, the spread of these bacteria in hospital
genes. (Fazeli et al., 2012).
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'omonas aeruginosa is the second leading cause of gram-negative nosocomial infections is
ortant opportunistic pathogen, is the primarycause of hot tub folliculitis, otitis extema, as
the principal cause of morbidity and mortality in cystic fibrosis patients it is highly
itous in water systems, and has intrinsic antimicrobial resistance due to low outer
rane permeability, as well as an extensive efflux pump system. Indoor recreational water is
portant reservoir for P. aeruginosa and is a meaningful exposure pathway for bacterial
ission, where wet skin and occlusion provide optimal conditions for P. aeruginosa to
P.

aeruginosa has been implicated in numerous nosocomial and community outbreaks,

erapy tanks and whirlpools frequently acting as the environmental reservoir Complex or
clean piping has been noted as a factor in P. aeruginosa contamination; in nosocomial
sehold settings, contaminated sinks and shower heads have been a common reservoir for

inosa, where the inaccessible armature is nearly impossible to adequately decontaminate
ally, some P. aeruginosa strains exhibit mutations in fluoroquinolone binding sites, the
porin channels, and increased beta lactamase or cephalosporinase production P.
sa frequently acquires additional resistance mechanisms (i.e., from plasmids) and

develops multidrug resistance throughout the course of a treatment regimen. The
revalence of antibiotic resistant P. aeruginosa is increasing, with up to 10% of global
fqund to be multidrug-resistant in addition, given the propensity of P. aeruginosa to
.~. rapidly when disinfectant levels fall below recommended levels, monitoring the
.~ of resistant strains may be important for the prevention of future outbreak (Jonathan

osa has an intrinsic resistance against many antibiotics this resistance is mainly the
pressure selection due to abusive or bad use of antibiotics. The propagation of this

$ elucidated in bacterial resistance by acquisition of P. aeruginosa of a transferable
lactamines which presents a huge risk of dissemination to other bacteria (Gaouar et

notable increase in the prevalence and multi-drug resistant (MDR) of
in critically ill hospitalized beta lactamases production and antimicrobial
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patients in Kahramanmaras,

ratio of P. aeruginosa

Turkey

et al., 2013).
pathogenic activity, as
e to time and place to place.
mon pathogenic bacteria in a

.riosa is one of the important

antibiotic sensitivity pattern, may change
m,.,u~,.,of
1."'M.1vu
µaw.1vg,.,11.:1

current drug resistance pattern of

is beneficial in clinical practice. P.
isolated from various samples despite

qes in medical and surgical care and introdµction of broad variety of antimicrobial agents
.thaving anti pseudomonal activitiese.life' threatening infection caused by P. aeruginosa
ues to cause complications in hospital acquired infections. P. aeruginosa is increasingly
ized as an emerging opportunistic pathogen of clinical relevance that causes infections in
:alized patient particularly in burn» patients, orthopedic related infections, respiratory
es, immunosuppressed and catheterized patients. Several different epidemiological studies
te that antibiotic resistance is increasing/in clinical-isolates. Being gram-negative bacteria,

seudomonas spp. are.. naturally resistant to penicillin and majority of related betalactam
iotics, but a number are sensitive to piperacillin, imipenem, tobramycin or ciprofloxacin.
days more and more resistance P. aeruginosa are encountered in routine clinical practice, a
problem, increase morbidity and mortality and also cost of treatment (Rajat et al., 2012).

rial resistance to antibiotics is a burgeoning problem in the hospital setting, particularly in
sive care units. Infections caused by multidrug resistant bacterial strains are generally asted with increased morbidity and mortality as well as with the length of hospital stay and
ased hospital cost (Vladimira et al., 2011).
number of isolates with acquired carbapenemases and metallo ~ lactamases emerged and
ad during the early 1990s, and the detection of a considerable number of O:XA, IMP and
-type carbapenemases have been reported in many countries. In addition, these genes are
Hy transferable because, in many times, they are inserted in motile structures, such as
~grons due to this ability to spread; ~ lactamase production has become a serious concern. The
st important clinically-significant carbapenemases in P. aeruginosa are class B metallo ~
amases such as VIM and IMP-type In fact, the presence of P. aeruginosa producing IMP
es was firstly described in Japan, and different IMP type enzymes have been described in
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Italy, Brazil and USA. 'With regard to VIM enzymes, they were firstly

vauaua,

and different types of vim .g~nes have been reported . from other european
other regions like Asia and Am~rica There are few reports of carbapenem
enzymes in P. aeruginosa .isolates, being the O-XA-50 enzyme the only one

aeruginosa However, OXA-type enzymes are more frequently found in other non
like Acinetobacter baumannii.(Sevellan et al., 2006).

aeruginosa exhibits intrinsic .resistan<;e to several antimicrobial agents. It posses
rug efflux systems, including MexAB-OprM and MexXY-OprM. Furthermore,
imicrobial resistance constitutes a major challenge for anti-pseudomonas therapy,
hen it is associated with resistance to other classes of drugs. Antimicrobial resistance
ical isolates of P. aeruginosa may complicate the treatment of infections, and can
ffect clinical outcomes and treatment costs for patients.

New antimicrobial agents

against P. aeruginosa will not be available in the near future, making · ongoing
the activities of currently available agents of critical importance (Rezvan et al.,

is found almost everywhere.that.is in water, in soil and also on plants. It can also
tap water found in patient rooms .. It can b~isolated from various body fluids such
rine, wounds, and eye or ear swabs and from.blood because it can infect almost any
or organ of the body strains of P. aeruginosa which are Multidrug-resistant (MDR)
olated from the patients suffering from. nosocomial infections, especially from those
resent in the intensive care unit. A narrow class of antibiotics is effective against P.
, including the carboxypenicillins, •.• quinolones ( ciprofloxacin,
monal cephalosporin,

and aminoglycosides.

Beta-lactamase

levofloxacin), the
production by this

resent the major mechanism of resistance to ~ lactam antibiotics is and it is reported
han 340 ~-lactamase enzymes produced by P. aeruginosa have been detected Some
e AmpC beta-lactamases, extended-spectrum beta-lactamases (ESBLs), and metalloases, make P. aeruginosa as serious pathogens in hospitalized patients It is essential
e the accurate bacterial susceptibility to antibiotics for the better management of
-~wuvm, (

Jafar khan et al., 2014).
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dia is infection of middle ear caused by bacteria, fungi and virus resulting in
,tion of mucosa! lining. Recurrent otitis.media may cause damage of ossicles, facial
cochlea, resulting in permanent hearing loss. It can be acute or chronic. The acute
lly associated with the infection in the upper respiratory tract whereas persistent form
as chronic suppurative otitis media (CSOM). The chronic form is still a major problem
9ping countries like Pakistan. It is more common in children belonging to lower
,I1omic group. Most common micro organisms found in CSOM are P. aeruginosa,
coccus aureus, Proteus mirabilis, · Klebsiella pneumonia, Escherichia coli, Aspergillus
Candida spp but these organisms vary in various geographical areas. (Tahira et al.,

ginosa is one of the most frequent and dangerous pathogens involved in the etiology of
nosocomial infections. It has been implicated in diverse nosocomial infections like
mial pne11monias, urinary tract infections (UTis), skin and soft tissue infections, in severe
d in infections in immunocompromised individuals. Infections caused by P. aeruginosa
en life threatening and difficult to .treat because. of its primary limited susceptibility to
only used antimicrobial agents. Most strains of P .. aeruginosa are multidrug resistant. The
pment of bacterial resistance is a major worldwide problem complicating the use of
otherapeutic agents and the control of infectious diseases (AL-Salihi Set al., 2014).

eruginosa is known for its ability to resist.killing by a variety of antibiotics it is the second
common etiology of nosocomial pneumonia 3rd. for urinary tract infections and

4th

for

ical site infections. Likewise in a hospital wide surveillance of nosocomial infections
ucted by the Infection Control Committee of the Philippine General Hospital in 1989. P.

.ginosa was the most common organism isolated from all sites of infection (37%) Resistance
.timicrobial agents is a development clinical problem and is a recognized public health threat

eruginosa has a particular propensity for the development of resistance. It is naturally
istant to many antibiotics because of its relatively impermeable outer membrane and it can
easily acquire resistance, creating challenging therapeutic scenarios. Outbreaks of multi drug
istant P. aeruginosa colonization or infection have been reported on urology wards, a burn
·.t, hematology/oncology units, and adult and neonatal critical care units. Various medical
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and environmental reservoirs have been implicated in these outbreaks, including

·9. solutions

and lotions; endoscopy equipment; ventilator apparatus and mouth swab.

ources can easily be eliminated once identified. A greater challenge exists if the source of
break involves permanent components of the hospital physical plant, such as plumbing
(Paranjothi et al., 2010).

iginosa, , is characterized as an aerobic, .J~ctose negative, oxidase positive, and slightly
gram-negative rod with varied morphology (e.g., non mucoid variants and less commonly
variants associated with cystic fibrosis) The high mortality associated with P. aeruginosa
ns, particularly with ineffective initi~l.empiric therapy, emphasizes the need for reliable
which to base the choice of empiric therapy. Significant declines in the susceptibility of
uginosa to many antimicrobials were noted at our institution, primarily for cefepime,
oxacin and tobramycin. Most alarming was the. rapidly increasing resistance rates of P.

inosa to cefepime, which is considered to be the first-line antimicrobial agent for empiric
mial gram negative rod coverage at our institution. Optimal control and treatment of P.

tnosa infections traditionally have been a focus of antimicrobial stewardship programs.
ime is currently approved for intensive care. unit (ICU) empiric therapy when P.
inosa is suspected, while carbapenems require approval by the antimicrobial stewardship

ruginosa is an opportunistic pathogen characterized by an innate resistance to various
s of antimicrobials. Accurate in vitro susceptibility test methods are important to provide
r therapy and for the detection of newly emerging resistance. The BD Phoenix™
mated Microbiology System (BD Diagnostic Systems, Sparks, MD) is an automated
ification (ID) and antimicrobial susceptibility test (AST) system for both gram-positive and
-negative organisms. The aims of this multi-center study were to evaluate the ability of the
nix System to detect resistant phenotypes of P. aeruginosa from demographically and
aphically diverse strains. Seven antimicrobials

with indications

for P. aeruginosa

:pime (PEP), cefoperazone (CFP), ceftazidime (CAZ), ceftizoxime (ZOX), ceftriaxone
), piperacillin (PIP) and piperacillin tazobactam (TZP) were assessed for in vitro AST
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in Phoenix gram-negative panels, as these agents are often problematic in
AST systems (Denys G et al., 2005).

of P. aeruginosa strain from hospital environment.
tification of P. aeruginosa strain by using biochemical tests.
study the antimicrobial susceptibility pattern of P. aeruginosa strain from different
ical samples.
analyzed and provide data regarding hospital environment and related risks to the patient
ugh which health care can be improved.
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EW OF LITERATURE·
:t al., (2014) investigated those infections with Pseudomonas aeruginosa have high
and mortality rates. Quick and efficient antibiotherapy can reduce these infections
. He study 420 samples from various clinical sites and was tested. Out of these 420
75 clinical isolates of P. aeruginosa were isolated. In this isolated isolates from various
samples were sensitive to gentamicin
l.ll.

(54.7 %) followed

by amikacin (62.7%),

(96%), meropenem (98.7%), ceftazidilne . (82.7%), piperacillin (70.7%), tobramycin

:), ciprofloxacin (73.3 %), ceftriaxon (8%),. and cefotaxime (0%). The results indicate
eruginosa isolates have high susceptibility to meropenem, imipenem, and ceftazidime

al., (2014) investigated that extended spectrum beta-lactamase

enzymes are the .

Ing cause of resistance to penicillin's, cephalosporins, and aztreonam antibiotics in P.
osa. A total of 200 specimens .were received by the pathology laboratory of Pakistan
e of Medical Sciences, Islamabad, Pakistan, which comprised of 50 tracheal 50 pus, 25
; and 25 urine and 50 miscellaneous samples including sputum, swab, wounds, tissue and
ht body fluids. P.aeruginosa was tested against a panel of 14 antibiotics. The highest
tage of resistance to antibiotics amoxicillin + clavulanicacid, cefoperazone + sulbactam,
one, ceftazidime, Piperacillin and tobramycin was measured. The most effective drug
ished were polymixine B, nalidixic acid, meropenem, amikacin, imipenem, aztreonam
ound as more effective in the order respectively.

et al., (2013) determine in vitro synergistic effect of ciprofloxacin in combination with
and gentamicin against MOR P. aeruginosa clinical isolates. Antibiotic resistance
of 100 identified clinical isolates of P. aeruginosa was determined against eight
fotics by disc diffusion method at Microbiology Laboratory, Holy Family Hospital, and
lpindi. For 30 selected I\.IDR isolates, minimum inhibitory concentrations (MICs) of
acin in and gentamicin were determined separately by agar diffusion method followed by
ined activity of ciprofloxacin with amikacin and gentamicin by checkerboard agar dilution
Antibiotic" resistance pattern of P. aeruginosa isolates was; gentamicin and
(94%), amikacin and piperacillin

(92%), ceftazidime (90%), colistin (87%),

10

(79%) and imipenem (72%). MICs against 30 selected MDR isolates ranged from
µg/ml for amikacin, and 2::128µg/ml for gentamicin. Synergistic effect was observed
0%) isolates for AK+CIP and in 05/30 (16.7%) for CN+CIP. Ciprofloxacin in

· m with amikacin and gentamicin showed synergistic effect and no antagonistic effect
a.N et al., (2011), investigated that

P. aeruginosa

is one of the most frequent and

s pathogens involved in the etiology of severe nosocomial infections. A retrospective
ional study was conducted at all intensive care units of the University Hospital in
,i

Czech Republic (155 ICU beds). Complete antibiotic utilization data of the ICUs in

<>d of 1999 to 2008 were processed according to ATC/DDD system and expressed in
daily doses per 100 bed-days- (DBD). Utilization of meropenem, imipenem,
ofloxacin, pefloxacin, gentamicin, amikacin, ceftazidime, cefoperazone,
azone/sulbactam and piperacillin tazobactam was measured. And isolated from clinical
1 obtained from patients hospitalized inJCUs. During the ten year period, utilization of
're group of antibiotics monitored grew. It increased from 23.52 DBD in 1999 to 27.48
.n 2008 with a peak of 33.04 DBD in2007. P .. aeruginosa accounted for as much as 42%
monias and 23% of surgical woundinfections.
h.et al., (2012) investigated that P. aeruginosais-sme of the important bacterial pathogens
d from various samples. Despite advances in medical and surgical care and introduction of
ariety of antimicrobial agents against having anti-pseudomonal activities, life threatening
ion caused by P. aeruginosa continues to cause complications in hospital acquired
ions, During his study 630 samples were tested, in which 321 samples showed growth of
Out of 321 samples, 100 clinical isolates of P. aeruginosa were isolated. The samples
selected on the basis of their growth on routine MacConkey medium which showed lactose
ermenting pale colonies which were oxidase test positive and on nutrient agar pigmented
on-pigmented colonies with oxidase positive. Antimicrobial susceptibility of all the isolates
erformed by the disc-diffusion (Modified-Kirby Baur disc diffusion method) according to
guidelines P. aeruginosa isolated from various samples are resistant to tobramycin
followed by gentamycin (63%), piperacillin (50%), ciprofloxacin (49%) and ceftazidime

11

al., (2009) investigated that chronic suppurative otitis media (CSOM) is a prevailing
,:ious infection in developing countries causing serious local damage and threatening
,tions. P. aeruginosa is most common pathogen causing CSOM in Pakistan. A total of
erial isolates were studied. P. aeruginosa (40%) and Staphylococcus aureus (30.9%)
most common bacterial agents found in CSOM. MIC was done for P. aeruginosci only
the commonest pathogen found in CSOM. Sensitivity pattern of P. aeruginosa showed
ikacin was active against 96% of isolates followed by ceftazidime 89%, ciprofloxacin

entamicin 81%, imipenem 76%, aztreonam 42% and ceftriaxone 21%. Pseudomonas
osa was the most common bacteria isolated from chronic discharging ears followed by
Iococcus aureus. Amikacin was found to be the most suitable drug followed by

'me and ciprofloxacin for Pseudomonas aeruginosa.

:t

al., (2013) investigated that P. aeruginosa is a germ of hospitalism responsible for

mial infections it is naturally resistantto many antibiotics and has a high susceptibility to
quisition of acquiring new resistance. The • observation of strains highly resistant to
:tics, has led us to look for possible alternative therapeutics. Forty nine of 150 samples
ositive to the cultivation of P. aeruginosa showing a prevalence of 32.66%. For the
tic susceptibility, we obtain amikacin 57.14%,. ceftazidime 52.60%, imipenem 33%,
in 97 .95%, and ciprofloxacin 51 %. Seven strains were resistant to all antibiotics tested

than colistin. One strain was resistant-to colistin. Colistin retains high sensitivity to P.
inosa. However, there are some strains multi resistant to antibiotics.

glu et al., (2013) investigated for a sixteen isolates of P. aeruginosa were collected from
rent hospitals in Kahramanmarasamong 2.006-2007 and tested for the level of resistance to
idely used anti pseudomonal antibiotics and used in local medicinal and veterinary practice.
strains were mostly isolated from urine and few from tracheal aspirate, deep tracheal
ate, sputum, mucus, bronchi
illin (P) 100%, A1n9xicillin

The antibiotic resistance rates were as follows
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toin (NIT) 75%, Chlorampenicol (C) 62.5 %, Tetracycline (TE) 56%, Oflaxain (OFX)
one (CEF) 44%, and Gentamycin (GE) 37.5%, Meropenem (MEM) and Streptomycine
1%. Among 16 isolates of P.aeruginosa

from wounds showed 8 (50%) lactamase

s, where as 8 isolates of P.aeruginosa from urine showed no lactamase activity. All P.
osa strains 16 (100%) isolates showed multiple antibiotic resistances towards three to

et al., (2009) investigated that P. aeruginosa is an important cause of infection among
with localized and systemic immune defects. Resistance to carbapenems in P.
osa are high all over Europe, as almost three quarters of the countries reported more than

arbapenem resistance In Europe, multi-drug resistance is the dominant threat posed by
e P. aeruginosa.
et al., (2008) investigated that a total of 196 cases of P. aeruginosa ~acteraemia were
ed in 2008. P. aeruginosa is intrinsicallyresistant-to.a broad range of antimicrobialsdue to
membrane and efflux systems that efficiently ~xc;lude antimicrobials from the bacterial
Resistance to all available anti-pseudomonal agents, including piperacillin-tazobactam,
idime, carbapenems, fluoroquinolones and aminoglycosides was observed among the
sh isolates Resistance to piperacillin-tazobactam. '. (8.3%) in the Scottish isolates of P.
inosa was above what was reported for the UK (l}-5.4% in 2005-2008) and Wales (3.9%)

7 Resistance to ceftazidime in P. aeruginosa was).8,3% among the Scottish isolates, while
recent

figures

reported

from

the

UK

and

s were below 5%. Resistance to carbapenems (here meropenem) was 5.3% among the
ish · isolates of P. aeruginosa, which is within the same range as reported for the rest of the
(6.4%)

and

Sweden

(4.0%)

in

2008.

tance to fluoroquinolones(11.8%) among the Scottish isolates of P. aeruginosa was within
e range as reported by HPA (12%) and<Wales(13.6%) in 2007, but above that of the UK
tance (7.6%) reported to EARSS in 2Q08. Resistance to amino glycosides among the
:ish isolates of P. aeruginosa.

Syed et al., (2006) determine

resistance. patterns of P. aeruginosa
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hospitalized patients and from hospital environment. A total of 120 patients of P.

were isolated from selected group of patients during the period June 1999 to June
conventional techniques. Out of 120 strains of P. aeruginosa 38 samples were
26 from urine, 24 from sputum, 20 from blood, 6 from CSF and 6 from catheter tips.
of P. aeruginosa were subjected to in vitro sensitivity test by the standard Stokes
sion method and in those isolates of Pseudomonas aeruginosa Cefoperazone (91.0%)
most effective anti pseudomonal agent and Ciprofloxacin (33%) was the least sensitive
obial agent after performing MIC, a high level of drug resistance was noted for
Gentamicin(54.4%), Amikacin(51.7%), Ceftazidime(50%) and
ycin(45.8%). The results of sensitivity of clinical isolates indicate that multiple antibiotic
t P. aeruginosa is a major clinical problem.
et al., (2005) investigated that increased resistance in P. aeruginosa (PSAE) continues to
significant threat to patient care because of limited therapeutic options. The ability to
resistance in clinical PSAE isolates is critical for appropriate antimicrobial agent selection
entual patient outcome. JThe BD Phoenix Automated Microbiology System (BD
sties, Sparks, Maryland, USA), a rapid automated ID/AST system, was compared to the
recommended standard broth micro dilution (SI3M) method for performance with seven
icrobials against PSAE. A total of 271 PSAE clinical and stock isolates, including nine
nge set strains, were tested for AST accuracy against four third generation cephalosporins
idime, CAZ; cefoperazone, CFP; ceftizoxime, ZOX; and ceftriaxone, CRO), a fourthation cephalosporin (cefepime, FEP), piperacillin (PIP) and piperacillin-tazobactam(TZP).
isolate was simultaneously tested in Phoenix and the CLSI-recommendedSBM reference
od. Inocula densities were adjusted equivalent to a 0.5 McFarland standard, and then
lated into both panel types. Phoenix panels were incubated and read every 20 minutes to
pletion in the BD Phoenix instrument, while SBM panels were incubated at 35°C for 18 -20
s in ambient air and read manually for MIC endpoint determination. Break points and QC
lity Control) Strains were those recommended in the current CLSI standard (M100-S15) for
antimicrobial. Essential agreement (EA..) 'between Phoenix and the SBM was between 92%
98% for the seven antimicrobials. Exact categorical agreement (CA) was between 76 and
%, while these rates improved to between.95 and 98% when agreement within+/- one dilution
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sidered. The very major error (VME) rate ranged from 0% for CRO to 7 .6% for TZP,
4/5 TZP VMEs were within EA. Major.Error rates were all less than 2.8%, except for

t 6%

(2/33). The BD Phoenix System provides a satisfactory level of agreement to the

e method with PSAE and the seven antimicrobial agents tested The combined rate of
ce detection for these antimicrobial againstPSAE was 97.9%.
set al., (2014) studied the drug resistance of different microbes from clinical isolates. 324
~s were collected from. suspected patients visiting different hospitals at district Peshawar.
orphol~gical identification, samples of clinical isolates were analyzed by blood agar,
nkey agar and Eosine Methylene Blue, identified by gram staining and characterized by
:nt biochemical tests. Antibiotic Sensitivity test by Modified Kirby-Bauer Disc diffusion
d was used to test the in-vitro susceptibility of the Identified isolates to different antibiotics
Ceftazidime, Ceftazidime, Ceftriaxone, Cefepime and Imipenem. These resistant nonfermenting gram negative bacteria were isolated from samples of pus/wound (33.30%, n
~/324), blood (33.30%, n

=

108/324), urine (23.30%, n

=

75/324) and from ascetic/pleural

s (10.20%, n = 33/324). The study revealed that the percentage of non-fermenting bacterial
fion was higher in females (53%) as compared to males (47%) along with higher infection
ed in the age group of 11 - 30 years. P. aeroginosa showed high resistance against
ime (88.80%), followed by Cefoperazone (55.50%), Ceftazidime (48.10%), Ceftriaxone
0%). Imipenem was active with low resistance (7.40).

era et al., (2014). Investigated that P. aeruginosa accounts for a significant proportion of
comial infection and are responsible for about 13 % of eye, ear, nose and throat infections.
samples of ear swabs were received at Dr. Ziauddin Hospital North Nazimabad (Campus)
chi. Samples of pus from external auditory canal were taken with sterile cotton swab and are
ed on blood, chocolate and MacConkey agars media and wereincubated for 24 to 48 hours .
.biotic sensitivity was tested and interpreted by method according to CLISI criteria. P.
ginosa was isolated from 37 samples and rests of 70 samples were positive for different
oorganisms, Majority of organisms were sensitive to Meropenem (100%), Ceftazidime
%), Polymyxin

B (100%) and Colistin

(100%).
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al., (2005) studied that P. aeruginosa · remains the leading pathogen causing bum

fection. It is found as major colonizer of the bum wound because it thrives on moist
und surface and survives well in the hospital environment, once it is established, it can
or months within a unit, and poses as multi drug resistant nosocomial infection threat for
being treated there. The emergence of multi drug resistant P. aeruginosa in bum wound
ing a challenging problem in infection control programmes. A total of 44 isolates of P.
osa were recovered from bum patients. Most of them were resistant to multiple
tics. Their sensitivity against Imipenem was over all better than the other drugs i.e.
Ciprofloxacin was the second most effective· drug against this organism with a
ity of 54.5% while a 4th generation cephalosporin, Cefepime was effective against 22
isolates. About 30% P. aeruginosa .• were sensitive to Amikacin. Aztreonam showed
ry activity against (6.8%) strains. Piperacillin activity was 18.2%. The efficacy of
ime was 4.5%. Chloramphenicol andSeptran were.•100%inactive against Pseudomonas
on while > 95% strains of P. aeruginosa were resistant to Tobramycin.
arzoqil et al., (2013) determined that P. aeruginosa considered as most important bacteria
can isolated from various kinds of infection The isolates were obtained from different
1 specimens, including pus, urine, respiratory fluids, blood, tissue, and genitalia. All the
lly isolated samples were identified as P. aeruginosa. Out of 285, 74.04% are males and
o

are females. Most of patients were aged between 27-48 years. Approximately half the

es tested were from community patients, mostly from infections of the wound/pus
p%), urinary tract (22.11%), swab (18.6%) and respiratory tract (15.09%). P. aeruginosa
s screened showed sensitivity to Amikacin, Erythromycin and Penicillin while showed
nee to penicillin, erythromycin, and norfloxacin, Amoxicillin, \Amoxicillin + Clavulanic
;.Azithromycin Antimicrobial susceptibility of all the isolates was performed using discsion (Modified-KirbyBaur method) according to CLSis guideline
anasoundaram et al., (2013) investigated that the isolation rate of P.aeruginosa was 5%,
o

and 5% in 2008, 2009 and 2010<respectively. Pus, tracheal.aspirates and urine were
non ICU inpatients. Resistance rates of
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varied with the antibiotics and the high resistance observed was related to the
se of broad spectrum antibiotics. Multidrug resistance P.aeruginosa is on the rise
in nosocomial infections. Hence rigorous monitoring of MDR strains, restriction of
iate use of antimicrobial agents and adherence of infection control practices should be
d to delay the emergence of clinically significant MDR P.aeruginosa to conclude,
multidrug resistance has commonly been reported in nosocomial P.aeruginosa,
ty acquired data are less frequently reported. For this reason epidemiological studies on
alence and antimicrobial susceptibility pattern of resistant isolates in different
ical settings would provide useful · information to guide clinicians in their choice of
d to contribute to the global picture of antimicrobial resistance.
H et al., (2013) investigated that P. aeruginosa has been emerged as an important
n and is one of the important causes of morbidity and mortality among hospital patients.
· · of changing antibiotic sensitivitypattern, knowledge of current status of drug resistant is
portant in clinical practice specifically in treatment of critically ill. Total 2811 samples
sted all of them were subjected to direct microscopy and culture for identification &
of P. aeruginosa. Isolated colonies of P. aeruginosa were further subjected to antibiotic
ity testing for 12 routine anti pseudomonal drugs. Pseudomonas aeruginosa were isolated
aximum resistant isolates (56.25%) were obtained from pus samples. It is evident that
ays P.

aeruginosa

is becoming less sensitive to cephalosporins, imipenem,

glycosides and ~-lactamase inhibitors.
hi M et al., (2015) Studied the resistance rates of the isolates to various antibiotics were
ed. It was found that cefepime and cefotaxime had the highest resistance rates (100%).
ver, the resistance rates were also high for the drugs imipenem (58.5%), meropenem
%), ceftazidime (89.6%), aztreonm (96.2%), ciprofloxacin (77.4%) and gentamicin (66%).

over, the lowest resistance rate was observed for amikacin (43.4%). The resistance rate of
bacterial strains to different antibiotics was then assessed by antibiogram (Kirby bauer

Salihi S et al., (2015) investigated
ginosa and isolated more

and ear swab were important source for P.
1t1pat1ents than outpatients. The rate of isolation in
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169/319 (52.97%) was higher than males 150/319 (47.01%). Antibiotic susceptibility
these isolates was performed, and the results showed that all Pseudomonas isolates

were resistant to ampicillin, cephradin and trimoxazole, followed by gentamycin
, amoxicillin (97.3), cephalexin (92.3%), neomycin (91.4%), nalidixic acid (89%),
toin (87.5%), tobramycin (87.5%) and ciprofloxacin (84%), and the resistance to

ko S et al., (2007) investegated that contemporary clinical isolates and challenge strains
eruginosa · were tested by four automated susceptibility testing systems (BD Phoenix,

can WalkAway, Vitek, and Vitek 2; two laboratories with each) against six broad
m lactams, and the results were compared to reference broth microdilution (BMD) and to
sus results from three validated methods (BMD, Etest [AB Biodisk, Solna, Sweden], and
ffusion). Unacceptable levels of error (minor, major, and very major) were detected, some
ystematic biases toward false susceptibility (piperacillin_ tazobactam and imipenem) and
toward false resistance (aztreonam, cefepime, and ceftazidime). They encourage
tive action by the system manufacturers to address test biases, and they suggest that
al laboratories using automated systems should consider accurate alternative methods for

et al., (2006) investigated for hospital acquired infections in pediatric hospital settings at
chi from July to December 2001. They isolated 124 isolates of P. aeruginosa and other
'domonas sp., Staphylococcus aureus (MRSA/MSSA) and Klebsiella species, and stated that
are the commonest pathogen among the nosocomial infection causing organisms. The used
y bar disc diffusion method, for antibiotic sensitivity and found Imipenem, Meropenem,
ikacin, Vancomycin (especially in MR.SA),Fucidic acid (for bums and other infections) and
e of the 3rd generation cephalosporin's are very effective.
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TERIALS AND METHODS
pies Collection;
used for the study were collected from the Near East University Hospital lefkosa
North Cyprus in the duration of June 2014 to October 2015. A Total (n=152) samples
llected from the different wards such as (Neurosurgery, Ear Nose and Throat (ENT),
ogy, Cardiovascular surgery, Plastic surgery, Gynecology, Pediatrics, Orthopedics,
,l:l.1.

Oncology, Geriatrics, Neurology, Urology, Chest Diseases, Internal Medicine,

pus Diseases and Clinical Microbiology, Nephrology, Physiotherapy, Dermatology and
ncy services). These samples included the samples of urine, blood, nasal swab, sputum;
ion Fluids, IV catheter and wound culture were investigated for P. aeruginosa.
emographic information (age, sex) were obtained from the patient's medical record. The
'vity pattern of Gram-negative bacilli was determined against commonly used antibiotics
HD-Phoenix instrument and disc diffusion rnethod.: The samples were labeled accordingly
ere subjected for screening of P. aeruginosa.In Microbiology Laboratory at Near East
rsity Hospital, Nicosia North Cyprus.

URE CULTURE ISOLATION
All the samples were first processed to get pure culture by sub culturing using selective
ifferential media as EMB agar, MacConlceyagar, MSA agar and Nutrient agar.

Nutrient agar from OXIDE private limited was used. The media was prepared according
otocol provided by the company and aut()clavedat 121 °C for 20 minutes. After autoclave 25
the media were poured into sterili.z:~d . Petri plates (99 mm in diameter) under aseptic
ition to leave it to get solidified the lilt:ciia ~fter we recultured all Pseudomonas aeruginosa
ulture through nutrient agar and incup~tt:dtli~ plates at 3 7°C for 24 hours.
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osin methylene blue (EMB) media
Eosin ethylene blue agar from OXIDE private limited was used. The media was prepared
ng to the protocol provided by the company and autoclaved at 121°C for 20 minutes .
.utoclave 25 ml of the media were poured into sterilized Petri plates (99 mm in diameter)
aseptic condition. After media get solidified sample were inoculated under aseptic
ion using sterile inoculating loop. After inoculation the plates were incubated at 37°C

Mannitol salt agar (MSA)
Mannitol salt agar from OXIDE private limited was used. The media was prepared
ing to company guideline and autoclaved at 1 l 5°C for 20 minutes. After autoclave, poured
of the media into sterilized Petri plates. (99 mm in diameter) under aseptic condition, and
nder aseptic condition for 30 minutes so that the media get solidified. After solidification
dia sample were inoculated under aseptic condition using sterile inoculating loop. The
were incubated at 3 7 °C overnight.

MacConkey agar from OXIDE private limited was used. The media was prepared
ding to the protocol provided by the company and autoclaved at 121 °C for 20 minutes.
autoclave 25 ml of the media were poured into sterilized Petri plates (99 mm in diameter)
,r aseptic condition.

After media get solidified samples were inoculated under aseptic

itions using sterile inoculating loop. After inoculation the plates were incubated at 37°C

Using sterile techniques, a smear of each isolate was prepared, dried and heat fixed on
slides. The smear was flooded with crystal violet and allowed for one minute. It was then
ed with distilled water and flooded with Gram's Iodine and allowed for one minute. Then it
washed with distilled water, decolorized with 95% ethyl alcohol and again washed with
illed water. After that, it was counter stailled with safranin for 45 seconds and washed with
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water. The slide was dried and examined under compound microscope at 100 X using

()CHEMICAL TESTS
reparation of cell suspension
suspension was prepared for running biochemical tests. Cell suspension was prepared in
ater (0.85% NaCl) and compared with McFarland turbidity standard solution (Gomes et

Catalase test was used for detection of catalase enzyme. This test was performed by
2-3 ml of hydrogen peroxide. Then take a colony of bacterial culture from nutrient agar
,y using glass or wood stick and put on hydrogen peroxide. Production of bubbles was
ered as positive result (Saginur et al., 1982).

This test was performed by soaking a piece of filter paper using oxidase reagents. Pick
fresh growth from the culture plate with a disposable loop or stick and rub onto the filter
. Examine for blue colour within 10 seconds for positive test (Tarrand et al., 1982)

Indole production test
Using sterile techniques experimental organism was inoculated into its appropriately
deep tube containing motility lndole urea (MIU) media with the help of wire loop. The
were incubated for 24 hours at 37°C. After that add Kovac's reagent and observe red
within 10 min (Heizmann et al., 1988).
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utilization test
sing sterile techniques, organisms were inoculated into Simmons citrate agar by mean
inoculation. Cultures were incubated for 24 hours at 37°C. Observed the change in
fmedia from green to blue colour .

ted tubes contain semisolid nutrient agar with a pure culture by stabbing the center of the
of medium to greater than half the depth. Tubes were incubated for 24-48 hours at 35°C

reparation

of the inoculums

Bacterial suspension was prepared in 5 ml normal saline (0.85%NaCl solution). For this
fresh culture of 24 hours old was used. 2 to 3 well isolated colonies were taken with the
f platinum wire loop. After shacking the bacterial suspension was compared to 0.5%
land standard.

TIBIOTIC SENSITIVITY TEST
EUCAST Disk Diffusion Test
· from 2011, more and more countries, mainly in Europe, have adopted the EUCAST
al breakpoints and the EUCAST disk diffusion test. EUCAST encourages laboratories with
ise in susceptibility testing to participate in a network of collaborating laboratories
sted in contributing to the development and maintenance of the disk diffusion test.· With
network, the financial support of the European Society of Clinical Microbiology and
tious Diseases (ESCMID) and the support and interest of National Antimicrobial
:ptibilityTesting Committees (NACs), the future of the EUCAST disk diffusion method is
ed. Automated susceptibility testing may relieye laboratories of some AST work, but their
of versatility, the unavailability of some agents and tests for some species, and their long
opment times, still favour the use pf .. dl§~ qiffusion testin.g ..for many years to come.
schek E et al., (2013).
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noculum Preparation
Inoculum was prepared by making a direct broth of isolated colonies selected from an 18s nutrient agar cultured plates. The suspension was adjusted to match the 0.5 McFarland
standards, using saline and a vortex mixer.

The BD Phoenix System.
D Phoenix System consists of an instrument, software, disposable panels, broths for ID
ST, and an AST indicator. The ID method employs modified conventional, fluorogenic,
romogenic substrates. The AST method is a broth based micro dilution test that utilizes a
indicator to enhance the detection of organism growth. The NMIC/ID-26 panels were used
s study. A 0.5 McFarland suspension of the test organism was made in the ID broth. The
1 Spec Nephelometer was used to verify the density of the suspension and 25µL of this

.
,
.
broth. The suspension in the ID broth was used to inoculate the ID wells of the panel and

nsion was added to the AST broth. One drop of AST indicator was previously added to the
.. ·

spension in the AST broth was used to inoculate the AST wells. After loading the panels
he instrument, the panels are read at 20 .. minute intervals by the instrument. IDs, minimal
itory concentrations (MICs), and category interpretations are generated. Organism
.tification is used in the interpretation of the MIC values of each antimicrobial agent
ucing Susceptible, Intermediate, or Resistant (SIR) result classifications. Final results are
able in 2-12 hours for ID and 4-16 hours for AST, however, the majority of IDs were
pleted in 2-3 hours and MICs in 6-8 hours. The Phoenix system also includes the BD Xpert
m software which analyzes ID and AST results against pre-defined rules and notifies the
of atypical results and patient conditions that may require further action. Nadarajah R et al.,

Antimicrobial Susceptibility tests using BD phoenix
the addition of Phoenix AST Indicator Solution to the AST broth tubes, mix by inversion.
NOT VORTEX. Overtaxing may cause air b.ubblesto form in the AST broth, which can
It in inappropriate filling of the

inoculation. Because of the low
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of occurrence or special growth requirements, some organisms included in the ID

not included in the AST database. These organisms will display the message "Organism
luded in the AST database, perform alternate method."
me organism/antimicrobial combinations, the absence of resistant strains precludes
g any result categories other than "susceptible." For strains yielding results suggestive of
susceptible" category, organism identification and antimicrobial susceptibility test results
.cl be confirmed. Subsequently, the isolates should be saved and submitted to a reference
.tory that will confirm the result using the CLSI reference dilution method.
ERFORMANCE CHARA,CTERISTICS
Gram Negative Identification
o internal studies, the performance of the Phoenix Gram Negative identification was
ated. The 0.5 inoculum density configuration and the 0.25 inoculum density configuration
tested with 165 strains (0.5) respectively. Enteric and non-enteric results were evaluated
st commercial and non-commercial methods.
The Phoenix Gram Negative identification performance is outlined below:
McFarland

Agreement

I

No
Agreement

No ID

0.5

95.6%

13.6%

0.8%

0.25

98.1%

I 1.4%

0.5%

internal study was performed to simulate inter-site reproducibility. The identification results
ined using the Phoenix system was compared with expected results. This performance
ing demonstrated intra-site and inter site reproducibilityof at least 95% or greater.
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atistical Analysis:
llecting the data were successfully analyzed through SPSS version 22 Statistical consults
will be compare to literature.
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ults and Discussion
1 (n=l52) samples were collected from the different wards such as (Neurosurgery, Ear
d throat (ENT), Cardiology, cardiovascular surgeries, plastic surgery, Gynecology,
ics, Orthopedics, Medical Oncology, Geriatrics, Neurology, Urology, Chest Diseases,
Medicine, Infectious Diseases and Clinical Microbiology, Nephrology, Physiotherapy,
tology and Emergency services).These samples included the samples of wound, Blood,
Ear Nose and Throat swab, CSF, Sputum, Aspiration Fluids, all the isolated samples were
monas positive and were further screened for Antibiotic sensitivity was tested by
um inhibitory concentration(MIC)

Method. The sensitivity pattern of Gram-negative

was determined against commonly used antibiotics using BO-Phoenix instrument. The
tic susceptibility was determined according to CLSI standards Pseudomonas spp were
identified

bases

on their

cultural, · microscopic,

morphological

and biochemical

teristics, The distributions of P. aeruginosa isolates from different specimens were shown

study, with regards to gender, 152 (6i.5%) subjects were male while 152 (37.5%) were
The ages of the gender was ranged. from less than 10> to more than 67< years old which
s in (Figure 4.3) and (Figure 4.4) in detail. The. Al:lti111icrobial susceptibility testing revealed

:P. aeruginosa

were highly sensitive to 111ost ofthe . antibiotics tested which are given in the

(4.1). The percentage of sensitivities were Atnil.Qlqin (81.5%), Piperacillin Tazobactam
(86. 7% ), Ticarcillin Clavuanate . (86.6% ), lmipenem (80.8% ), Meropenem
(78.4%),Ceftazidime (76.Q'Yo), Ciprofloxacin(73.2%), Gentamicin (76.0%),
floxacin (73.5%), Norfloxcin (79.5%) .. Tlle resistance rates to Ampicillin Sulbactum were
to be (98.7%), Cefoxitin (94.7%), Ceftri~o11e (93.8%), Trimethoprim Sulfamethoxazole
%), Amoxicillin (100.0%), Cefuroxime .. (Q7.7%), and Nitrofurantion (97.7%), in case of
e disorder we use nitrofurantion and norflpx:ci11 a11tibioticswhich are susceptible to microbial

eruginosa emerged as important pathogen1cc:hi:tr.t~rrn
tions, It is one of the important

1.,uu::;1;;::;

is>responsible for nosocomial
among hospitalized
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s. P. aeruginosa in hospital infections is due to its resistance to common antibiotics and

tics, and its ability to establish itself widely·in hospitals. Being an extremely adaptable
ism, it can survive and multiply even with minimum nutrients, if moisture is available as P.
'nosa causes serious diseases, and is one of the leading causes of nosocomial infections,
us studies were carried out to detect antibiotic sensitivity pattern for the different drugs
Ji.ble such study helps clinicians for the better management of patients. In the present study
ise prevalence of clinical isolates shows that infections caused by P. aeruginosa are more
on in males (62.5%) compared to females (37.5%). This is comparable with study of Javia
Jamshaid Ali Khan et al and Rashid et al (2007).
r study, most of the patients age range from less than <20 to more than >60. This is
arable with study of Rajat et al. (2012) and Mohan et al. (2013). Our present study
um resistant isolates of P. aeruginosa were isolated from urine samples all of the isolates
,>aeruginosa were resistant to Amoxicillin (100.0%) to Ampicillin Sulbactum (98.7%), to
xitin (94.7%), to Ceftriaxone (93.8%) to, Trimethoprim Sulfamethoxazole to (94.7%), to
oxime (97.7%), and Nitrofurantion (97.7%), in our study, highly sensitive antibiotics to P.
inosa Amikacin (81.5%), Piperacillin Tazobactam (92.5%), Colistin (86.7%),Ticarcillin
anate (86.6%), Imipenem (80.8%), Meropenem (87.2%), Cefepime (78.4%), Ceftazidime
%),Ciprofloxacin(73.2%), Gentamicin (76.0%), Levofloxacin (73.5%), Norfloxcin
5%), similar study in Saudi Arabia by Ahmad et al., (2014) also showed 85% of the P.
.ginosa isolates sensitive to ciprofloxacin. In our study we found similar results have been
rted in a study from Saudi Arabia. Another study by Strateva et al. (2007) reported that
cal isolates of P. aeruginosa, resistance to clavulanic acid was 53% and to ticarcilin was
%.the sensitivity pattern of P. aeruginosa antibiotics appeared as 100% sensitivity
enem, meropenem, Ceftazidime, Polymyxin-B and colistin. One earlier study cited by Gales
2002 shows that the meropenem was the most effective antibiotic against P. aeruginosa
roximately half the isolates tested were from community patients mostly from infections of
wound/pus (22.46%), urinary tract (22.11%), swab (18.6%) and respiratory tract (15.09%).
dimos et al 2010 also found that, resi§tanC~ rate to imipenem, meropenem, and aztreonam

study conducted in 2001 by J. G.
itivity was 71.6% and imipenem was

Yaound'e Central Hospital, ceftazidime
(2004). The rate of
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ce to ceftazidime and imipenem was 10.5%.Contrary to reports, so far about Amikacin
0% sensitive, our study has found it resistant in more than 50% of the isolates.
ime has been found to be more efficacious that other cephalosporins in urinary isolates
has been reported earlier also by Chopra GS et al in a similar type of study Sivaraj s et al
ong the seven antibiotics, maximum sensitivity was found with imipenem (82%)
by amikacin (72%) while other drugs • showed decrease in susceptibility pattern.
m sensitivity was demonstrated by these drugs.in comparison to. other antibiotics used in

rly study by Farhat et al., (2009). reported ESBL producing P. aeruginosa that have 99%

;tibility to meropenem, 96% to irnipen~m•. 7Q%iJQ amikacin, 25% to gentamicin, 49% to
oxacin, 47% to enoxacin, 21 % to d9xycycline andl6% to co-trimoxazole. This shows an
e in resistance of GNRs to mer9Bene111/~~ 'I'rinlethoprim I Sulphamethoxazole .
lothin was recommended as a drug 9f•ch9ice t9Jp::at both ESBL producing and noncing GNRs.
er similar study in Cyprus by European
SS) in (2009) that resistance
%), Fluoroquinolones (13.7%), .n.1111HY!:51.Yw"1u1;,-,
ar result by Ekrem K et al 2014
les are sensitive to gentamicin

Resistance Surveillance study

tazonactam was (19.6 %), Ceftazidime
%), and Carbapenems (43.1 %)
isolates from various clinical
c;iml\.m,.,111

(62.7%), imipenem (96%),

penem (98.7%), ceftazidime
floxacin (73.3 %), ceftriaxon (8%),
to piperacillin-tazobactam

aeruotnosa

was 8.3% among the

the UK and Wales were 5%.Resistance
rbapenems was 5.3% among the 1..Jt,,,,vLu.:>11 u:,wa•1;,.,
e as reported for the rest of the UK

aeruginosa, which is within the same
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Antimicrobial susceptibility pattern of Pseudomonas aeruginosa isolated from
various clinical sam pies
TOTAL I SENSITIVE
COUNT(%)
151
I 123(81.5)
151
I 2(1.3)

illinClavuanate
tho prim
ethoxazole

I
J

INTERMEDIATE
COUNT(%)

RESISTANT
COUNT(%

8(5.3)
00

20(13.2)
149(98.7)

152
148
151
150
113

76(50.0)
116(78.4)
8(5.3)
114(76.0)
7(6.2)

18(11.8)
19(12.8)
0
5(3.3)
0

149
113
146
113
151
149
148
144
150

109(73.2)
98(86.7)
111(76.0)
83(73.5)
122(80.8)
130(87.2)
135(92.5)
64(86.6)
7(4.7)

5(3.4)
0
8(5.5)
4(3.5)
7(4.6)
6(4.0)
0
0
1(.7)

35(23.5)
15(13.3)
27(18.5)
26(23.0)
22(14.6)
13(8.7)
17(11.5)
46(42.6)
142(94.7)

152
44
44
44

0
0
1(2.3)
35(79.5)

0
0
0
3(6.8)

47(100.0)
43(97.7)
43(97.7)
6(13.6)

58(38.2)
· 13(8.8)
143(94.7)
31(20.7)
106(93.8)

above table demonstrates Sensitivity, Intermediate and Resistance (SIR) percentage to
us antibiotics which are used against understudy samples in the present study Amoxicillin is
%) Ampicillin Sulbactum (98%) resistance to pseudomonas aeruginosa, and Piperacillin
bactam (92.5%) Meropenem (87.2%) Ticarcillin Clavuanate (86.6%) Colistin (86.7%) was
itive to above antibiotics which are given in table no (4.1) in detail.
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4.2. MIC Breakpoint Values (µg/ml) determine Susceptibility to antibiotics against
Pseudomonas aeruginosa

open em
racillin Tazobactam
rcillin Clavuanate

Breakpoint valuesfuz/ml
>=32
16
>=16
8
>=16
8
>=16
8
>=16
8
>=16
4
>=32
16

Total
151
151
91
148
151
152
152

<=8
<=4
<=4
<=1
<=4
<=1
<=1

152
152
146
152
152
152
152
152
150

<0.5
<=1
<=2
<=1
<=1
<=0.5
<=4
<=8
<=19

1
2
4
2
2
1
32
64
38

>=2
>=4
>=8
>=4
>=8
>=8
>=64
>=128
>=76

48
45
152
152

<=4
<=1
<=8
<=2

8

>=16
>=8
>=64
>=8

4

32
4

above table demonstrates three different values of the given antibiotics which are the lowest
rmediate and highest values showing su~qeptibility to pseudomonas aeruginosa.
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ble 4.3. Minimum inhibitory concentrations (MI Cs %) of various Antibiotics against
Pseudomonas aeruginosa
TOTAL
icillinSulbactum

ethoprim
amethoxazole

MIC Breakpoint Values (u.2:/ml) %

151
151
152
148
151
150
113

108(71.5)
5(3.3)
19(12.5)
14(9.5)
7(4.6)
26(17,?)
16(14.2)

11(7.3)
6(4.0)
42(27.6)
51(33.8)
6(4.0)
86(57.3)
62(54.9)

32(21.2)
140(92.7)
41(59.9)
34(23.0)
138(91.4)
38(25.3)
35(31.0)

149
113
146
113
151
149
148
152
152

109(73.2)
94(83,2)
86(58.9)
65(57.5)
67(44.4)
85(57.0) .
78(52.7)
51(46.4)
16(10.9)

12(8.1)
7(6.2)
26(17.8)
22(19.5)
5-3(35.1)
40(26.8)
47(31.8)
20(18.20)
36(24.5)

28(18.8)
12(10.6)
34(23.3)
26(23.0)
31(20.5)
24(16.1)
23(15.S)
39(35.5)
95(64.6)

104
45
152
44

7(14.6)
3(6.7)
44(100.0)
29(65.9)

3(6.3)
42(93.3)
48(3.3)
8(18.2)

37(77.1)
40(30.3)
36(4.2)
7(15.9)

he above table shows Minimum •• ,••• ..,u•..•.•
microbial agents for pseudomonas aeruiinosa
er bound susceptibility upper
pectively,

(MICs) to 24 clinically-relevant
are different like Susceptibility
susceptibility breakpoint zone
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Figure No 4.3: Pseudomonas aeruginosa isolates among different patient age groups

Age

in year

The above figures demonstrate perce11tage of different age patients which are susceptible to
vario11sy groups of antibiotics.

Figure No 4.4: • Sex. wise distribution of the i§olatlon score among the study population
Sex Distribution
Gender

The above figure demonstrates percentages of sex wise distribution which shows male are more
usceptible then female.
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Figure 4o5 (A) Gram negative rods of Pseudomonas spp (B) Culture of Pseudomonas spp

Figure 4060 (A) Oxidase test

Figure 4.7(A): Motility test

(B) Catalase test

(B) Citrate utilization test
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present study shows that the clinical isolates of Pseudomonas aeruginosa are becoming
stant to commonly used antibiotics and also achieving more and more resistance to newer
biotics. In Cyprus Piperacillin, Tazobactam, Ceftazidime, Colistin was less resistance against
udomonas aeruginosa for practicing physicians, medical microbiologists and public health
cials, knowledge of local antimicrobial resistance patterns is necessary to guide empirical
apy. More antibiotics recently administered in our hospitals should be included in the study
determine the level of resistance to microorganisms. Regarding treatment imipenem,
openem, ciprofloxacin, ceftazidime, and amikacin may be beneficial to control the difficult
reat P.aeruginosa infections in local area to combat the seriousness ofpseudomonal infection.
the need of time that antibiotic policies.should be formulated and implemented intensely to
and overcome this emerging problem.
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APPENDIX
1. List of Chemicals and Equipments
Chemicals

Manufactured

Eosin Methylene Blue Agar
Nutrient Agar (NA)
Macconkev Agar

OXIDE
OXIDE
OXIDE

3

BDPhonexTM
Laminar flow-hood
In cu bater

USA
K&K scientific supplier Korea
Pansonic UK

4

Electronic balance

Kem Germany

5
6

Autoclave
Hot plate stirrer

WisdKorea
Jenway England

7

Microscope

Motic BA210 USA-CANADA

S.NO
1

2
3

1
2

2. Nutrient Agar Media (OXIDE)
This media is best prepared from ready to. use dehydrated powder.
Nutrient agar is usually used at concentration of 28g perlit~r of distilled water.

Ingredients

Gm/Litre

Peptic digest of animal tissue

5.000

Sodium chloride

5.000

Beef extract

1.500

Yeast extract

1.500

Agar

15.000

Final pH ( at 25°C)

7.4±0.2
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1.

Suspend 28 grams in 1000 ml distilled water.

2. Heat to boiling to dissolve the medium completely.
3. Dispense as desired and sterilize by autoclaving at 15 lbs pressure (121 °C) for 15
minutes.
4.

Mix well before pouring.

3. Eosin Methylene Blue Agar {OXIDE)

Ingredients

Gm/Litre

Pancreatic Digest of Gelatin

10.0 g/L

Lactose

5.0 g/L

Sucrose

0 g/L

Dipotassium Phosphate

2.0 g/L

Eosin Y

0.4 g/L

Methylene Blue

65.0Mg

Agar

13.5 g/L

4. Macconkey Agar{OXIDE)

Ingredients

Gm/Litre

Pancreatic Digest of Gelatin

17.00g/L

Bile Salts

1.50 g/L

Lactose Monohydrate

10.00 g/L

Neutral Red

0.03 g/L
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Sodium Chloride

5.00 g/L
0.001g g/L

Crystal Violet
Peptones (Meat & Casein)

3.00 g/L

Bacteriological Agar

13.50g/L

5. Gram's staining reagents and preparation:
.Reagents:
Crystal violet, the primary stain, iodine, theim.qrdant, a decolorizer made of acetone
And alcohol, safranin, the counter stain.

I ····

~~,~;:.: · ·

·

r

:..nut --

...... !..,...;.======="'-!
I

I

I

a. Crystal Violet,Stain
Crystal Violet

I

I
I
I

•1

.· .

:,...;.,=-=-'=2=0--gm_.;__;.....;...;.;.._.;__=,

L

Ammonium Oxalate

I
I
1~
j

Ethanol, Denatured
Water, deionized

~---~---~------------~"-'-~;,;_;;__

I
I

__

800 ml

=----=3=.3=gm-----===i

•,._._I

,.;.I========'

I

I

I

Potassium Iodine

I

I
I

200 ml

=.:...c...;__=...;;....;.....=;.;_.;;.;...==1

c:.;;.c__·__
...

b. Iodine, Mordant
Iodine

8 gm

6.6 gm .....

1

Water, deionized

..

...

..

I

I.

1000 ml
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c. Alcohol-,A.cetone, Decolorizer

:I

I
Ethanol, denatured

I

•. . I .

... '

J.

Acetone

I

I

d .. Safranin, Counter stain

I

l
I
I

.

500ml

I

J

S.afranin 0

I

500ml

I

2.5 gm

.

Ethanol, denatur~.d.

100ml

I
I
I

I

I

Water, deionized
.....

············

. ..

..

I

·····

6. Peptone Water (Per Liter)
Peptone

10 g

Sodium Chloride

5g

900Ml

, ..

