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1.1 Background

can be defined as a spectrum of disease (UTIs) Urinary tract infections*"*{Formatted: Space Before: 6 pt, After: 6 pt

involving the microbia invasion of tissues lining the urinary tract extending

UTIs are important complications of .meatus from the renal cortex to urethral

and structural and neurologic ,rena transplantation ,renal diseases ,diabetes

Forbes) abnormalities that interfere with urine flowet alEtiologic .(2007 ..

:agents commonly involved in UTIs include
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negative staphylococci (CONS) ,Enterococcus faecalis
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resistant-strains—The emergence of development-of-generations-ef-antibiotic-
resistant bacteriat-microbes and their distributioncirculation is a global public

health problem. Similarly, third generation cephalosporins that are considered

effective till date also have been ineffective against many Extended spectrum
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Extended-spectrum—pB-tactamases (ESBLS) are plasmid-mediated bacterial« - - { Formatted: Space Before: 12 pt

enzymes that confer resistance to the penicillins, first-, second-, and third-
generation cephalosporins, and aztreonam (but not the cephamycins or
carbapenems) by hydrolysis of these antibiotics, and are inhibited byp -
lactamase inhibitors such as clavulanic acid. All ESBL producing organisms
should be considered resistant to al penicillins (except temocillin),
cephalosporins (except cefoxitin and cefotetan) and aztreonam. The first
definitively characterized ESBL, TEM-3 (cefotaxime-hydrolyzing enzyme
intensive care unit patients in France (—and Segreti Pfalleret-al2006_,—:).
Although ESBLSs have been reported most frequently in-_E.scheriehia coli and
Klebsiella species, they have been found in other bacterial species including
Sahrenella enterica, P.seudemenas aeruginosa, and Serratia.erratia
marcescens2008 ,Bush) ; —and Bonomo Patersonetatand Pfaller ;2005_,—-
Segretiet-al_;2006—-—and-_,and Ambrose Ramphal-;et-alBush-and-2006—-
.(2008
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ESBL denotes those B-lactamases of Bush-Jacoby-Medeiros group 2be and«- - - { Formatted: Space After: Auto

those of group 2d which share most of the fundamental properties of group
2be enzymes (Bush et al., 1995). The 2be designation shows that these
enzymes are derived from group 2b B-lactamases (for example, TEM-1, TEM-
2 and SHV-1); the e of 2be denotes that the B-lactamases have an extended
spectrum. Group 2b enzymes hydrolyze penicillin and ampicillin, and to a
lesser degree carbenicillin or cephalothin-. They are not able to hydrolyze
extended-spectrum cephalosporins or aztreonam to any significant degree.
TEM-1 is the most common plasmid-mediated B-lactamase of ampicillin
resistant enteric gramGram-negative bacilli (for example, E.scherichia coli),
while SHV-1 is produced by the vast majority of K.ebsiella pneumoniae (
Livermore et al., 1995). TEM-2 is a less common member of the same group
with identical biochemica properties to TEM-1. The ESBLs derived from
TEM-1, TEM-2, or SHV-1 differ from their progenitors by asfew-as-enefew

amino acids. This results in a profound change in the enzymatic activity of the
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ESBLs, so that they can now hydrolyze the third-generation cephal osporins or
aztreonam (hence the extension of spectrum compared to the parent enzymes).
With the exception of OXA-type enzymes (which are class D enzymes), the
ESBLs are of molecular class A, in the classification scheme of Ambler. They
are able to hydrolyze the penicillins, narrow-spectrum and third-generation
cephalosporins, and monobactams. The ESBLs have hydrolysis rates for
ceftazidime, cefotaxime, or aztreonam (aminothiazoleoxime p-lactam
antibiotics) at least 10% that for benzylpenicillin. They are inhibited by
clavulanic acid (Bush et al., 1995). This property differentiates the ESBLs
from the AmpC-type lactamases (group 1) produced by organisms such as
Enterobacter cloacae which have third-generation cephalosporins as their
substrates but which are not inhibited by clavulanic acid. Selection of stably
derepressed mutants which hyperproduce the AmpC-type B-lactamases has
been associated with clinical failure when third-generation cephalosporins are
used to treat serious infections with Enterobacter spp. ( Chow et al.,_ 2003;
Cosgrove et al., 2002;; Kaye et al., 20061). In general, the fourth-generation
cephal osporin, cefepime, is clinically useful against organisms producing Amp
C-type B-lactamases (Sanders, 19936), but may be less useful in treating

ESBL producing organisms-.
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The infection due to ESBL- producing organisms can cause the failure of< - - { Formatted: Space After: Auto

treatment with extended spectrum (third generation) cephal osporins.-Besides;

MBR)-{Araj-et-al-2003)--Antibacterial choiceis often complicated by multi-
resi stance-(Rupp-et—al—2003—Shah-et-al-—2004:Rupp-et—al—2003}. Thus

infection due to ESBL-producing bacteria can result unavoidable failure of

treatment and increased cost in patients who have received inappropriate
antibiotic treatment (Ahmaed et al., 19992003). Colonization and infection
with these bacteria have aso been associated with indiscriminate use of
antibiotics, prolonged  hospitalizations, increasing  numbers  of
immunocompromised patients, and medical progress resulting in increased use
‘ of invasive procedures and devices{Geld-et-al---1996). This study will help to
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know the prevalence of strains producing ESBLs and their existing trend of
antibiotic resistance.-

Various studies have reported circulation of ESBL producing bacterial strains

in Nepal. However, this study aims at finding circulation of ESBL producing
isolates in a hospital setting (Alka Hospital) at Lalitpur.
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CHAPTER I

LITERATURE REVIEW

2ARtimi . . 31

2.1 Antimicrobial resistance
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Antibiotics have been in clinical use for more than 50 years, and a variety of<«- - 1 Formatted: Space Before: Auto, After: Auto,

substances with different mechanisms for antibacterial activity have been
introduced on the market. Antimicrobials often originate from natural sources
secreted as secondary products from bacteria and fungi. Antibiotics are among
important clinical tools. Soon after the discovery of penicillin, it was found
that bacteria could rapidly develop resistance. During the last decade bacteria
resistance has become an increasing problem worldwide. Bacteria, like all
living creature adapt to their environment, following the survival of the fittest
and developing resistance to antibiotics. \ery-few-drugs-are-being-developed:
This places pressure on maintaining the effectiveness of currently available
agents as long as possible until newer agents become available. All antibiotics
used whether appropriate or inappropriate exerts selective pressure for the

emergence of resistant bacteria (Patterson-et-alon and Bonomo, 2005). Our

only means of handling the situation at the moment is through prudent use of
antimicrobial agent, improved diagnostics and infection control. —(-Murrayet
ak-}—Surveillance of antimicrobia resistance is of great help for selection of
empirical therapy, for detecting the emergence and spread of new resistances,

and assessing the level of resistance and impact of infection control
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Asian text, Adjust space between Asian text
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The access to effective antibiotic treatment has crested the necessary*w Formatted: Adjust space between Latin and

conditions for advanced modern medicine. Treatment of patients requires
antibiotic use during, for example, organ transplantation, implantation of
foreign body devices and prevention and immunocompromised periods in
malignant diseases. Unfortunately, —the use of antibiotics has generated
selection of resistance genes. Therapeutic difficulties are now posed by strains
of common bacterial species such as pneumococci, staphylococci, enterococci,
and enterobacteria, which can acquire resistance to the most useful, and
possibly to all agents currently in use. Resistance can result from bacterial
modification of the target for the antibiotic, by enzymatic inactivation, efflux
or impermesability. Emergence of resistance occurs among 5-10% of treated
infections, which leads to clinica failure or longer treatment—{Fish,—1995:;
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infection by resistant bacteria increases the risk of mortality (Cosgrove gt al.,
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2002k olef—1999;—Croweroft,—2002;—Hehms,—2002;—Cosgrove—2003). The  { Formatted: Font: Italic )
presence of two resistant pathogens has increased considerably within hospital
settings during the 1990s, i.e methicillin-resistant S aureus (MRSA) and
vancomycin-resistant Enterococcus faecium (VRE).
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The development of new antibiotics is continuing, assisted by research into« - - { Formatted: Space Before: Auto, After: Auto |

microbial genome sequences. However, whether resistance problems can be
avoided through the discovery and development of new effective antibioticsis
open to question. To sustain the long-term effectiveness of antimicrobial
treatments in medicine, we need to develop a better understanding of the
processes underlying the development of antibiotic resistance, and use this
information to design effective treatment policies. The evolution of antibiotic
resistance is directed by severa factors such as the level of antibiotic pressure,
the influence of the pharmacokinetic and pharmacodynamic properties, the
selection in the resident commensal flora, the horizonta transfer of resistance
genes and the biological characteristics of bacteria, e.g., mutation rate and

biological fitness (Paterson and Bonomo, 2005).
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AAntibiotic resistance arises by chance through mechanisms that may<« - - { Formatted: Space Before: Auto, After: Auto |

represent the legacy of natural competition among microorganisms. The
mechanisms, genes, and pathways of antibiotic production and resistance help
microorganisms compete for niches in nature; therefore, they are fundamental
components of microbial life and represent normal evolutionary phenomena

Selection for antibiotic resistance takes place anywhere an antibiotic is
present: in the skin, gut, and other areas of the bodies of humans and animals
and in the environmentThe factors playing significant role in the increases .

_of resistant strains include and decreases of prevalence
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2Causesof Spread-of Antimicrobial Resistance 3.1.2

»>——ailure to fF timicrobial resistance is due tonThe causes of spread of a+— - - { Formatted: No bullets or numbering ]

control techniques both within and outside the adhere to appropriate infection

<1 ,hospital
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Resistance genes for most _.also an important way of gaining the resistance

either in the species that produce the ,antibiotics exists in the microbial world

the same ecological niche as the antibiotic or within species that live in

Some bacteria are able to absorb naked DNA molecules .antibiotic producers

These foreign pieces .from the environment under appropriate circumstances

of DNA are then incorporated into bacterial chromosome by recombining
Hakenbeck) rossregion of sufficient homologyacet al.(1998 ,.

- ‘{Formatted: Normal, Space Before: 0 pt, J
After: 0 pt

The most commonly employed mechanism for genetic exchange is <+ - - o Formatted: Normal )
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alarge variety of forms can encode These extrachromosomal replicative DNA
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ncorporated into the chromosome further stablizing the information they get i
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many resistance genes; they are maintained stably in the host strains of

bacteria and are transferred very efficiently to neighboring drug-susceptible
cells.M ost drug resistance genes are effective when expressed from plasmids
andremarkably, many such genes are often present on a single R plasmid, so
that multidrug resistance can be transferred to a susceptible bacterium in a

single conjugation event(2009 ,Nikaido) .
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broad ,high level angements in these regulatory mechanisms resulting inrdear
-s ,and Medeiros yJacob) lactam resistance-f3 spectrumet-at.(1995-
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aterations of the target molecule has a pronounced effect on antibiotic
axiomatic that an antibiotic must reach its target in order to be It is .binding
negative bacteria have an outer membrane that must be -ramgG All .effective
Reduction in the .crossed before the cytoplasmic membrane can be reached
cumented as an important quantities of presumed porins have been do
in cefepime ,aeruginosa .P-Ps contributors to resistance to imipenem in

Lee) pneumoniae .K and cefoxitin or ceftazidime in Enterobacter cloacaeet
al.(1992 Livermore-and- ;1991 ,.
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The magjority of these pumps are located in the cytoplasmic .bacteria cell
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-Lee) resistance than achieved by the activity of single pump & oneet-al52000--
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2.2 23.2Emer gence of -Multidrug resistance among bacterial isolates - { Formatted: Font: Bold
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antimicrobial agents (CDC, 2006). Multidrug resistance is the resistance to at
least two classes of first line agents including ampicillin, chloramphenicaol,
trimethoprim-sulfamethoxazole, ~ fluroquinolones  (ciprofloxacin  and
oflaxacin), and cephalosporins (cefotaxime, ceftriaxone and ceftazidime)
(Koiralaet al., 2006).
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3:2.2-Mechanism of multidrug resistance

a)R-factors

Previously sensitive bacteria may become resistance to multiple antibiotics yia - { Formatted: Font: Italic

the acquisition of conjugative plasmid R-factors. For example E. coli become
multidrug resistance after acquisition of R-factors from Salmonella spp. and
Shigella_—spp. A number of R-factors like R1, pSH6 etc. have now be
described in the both Gram positive and Gram negative bacteria that confer

2005).

resistance to many antibiotics (Denyer et al., __— { comment [D6]: Mind the line spacing
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b) Reduced callular uptake

Reduced cellular uptake causes the decreased expressions of porins that result
in decrease or elimination of flow of antibiotics across the membrane.

Resistance to cephamycins and other B-lactam in E. coli and Klebsiela

Klebsiella. spp.; is mainly due to this mechanism (Anathan and Subha, -2005). - {Formatted: Font: Not Italic, Complex Script
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e . L Mar

The multiple-antibiotic resistance (mar) locus was first recognized in E. coli
and this locus consists of two units, marC and mar RAB. Increased expression
of MarRAB operon resulting from the mutations in marO or marR, or from
inactivation or marR following exposure to inducible agents leads to
development of Mar phenotype which is responsible for resistance to multiple

drugs, disinfectants and organic solvents (Denyer et al., 2005).
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Majority of Gram negative bacteria harbor the multidrug efflux pump like+ -~ { Formatted: Space Before: 6 pt, After: Opt |

MexAB-OprM in PsP. aeruginosa, AcrAB- TolC in E. coli that causes
resistance to B-lactams, fluoroquinolones and tetracycline in both. Mutation in
the regulatory genes nalB causes over expression of MexAB-OprM and
consequently confers multidrug resistance. In some instances combination of
different type pumps can result in higher level of resistance than achieved by
activity of single pump aone (Alekshun and Levy, 2007; Denyer et al.,
2005;5; Atekshun-et-al-2007-and Nikaido, 2009).

2.2.2 323 Multidrug resistance in global scenario

There is great concern among public health authorities around the globe about™
the threat of increasing antimicrobial resistance which impairs the efficacy of

antimicrobia agents and results in substantia increase in mortality, morbidity

and health care associated cost (McDonald, 2006). The forces that drive
antimicrobia-drug resistance includes failures of hospital hygiene, selective
pressures created by overuse of antibiotics, and mobile genetic elements that

can encode bacterial resistance mechanisms but despite this extensive
knowledge base about resistance and control guidelines, drug resistance has

continued to emerge, especialy in intensive care units (Weinstein_gt al.;
20061).

Hanberger et al., 1999 studied the antibiotic susceptibility of 1196 aerobic
Gram negative bacilli in ICU from 5 European countries isolated from
respiratory tract, urine, blood, abdomen and skin and soft tissues and found
that highest incidence of resistance was in Ps. aeruginosa in all countries
followed by Enterobacter spp;spp. Acinetoacter sppspp. Sternotrophomonas
maltophila and Klebsiella spp. Among the isolates of Pseudomonas spp.,
Fhirt37%y—seven—pereent and 46% of isolates of Pseuderenas—wwere
resistance to cirpfloxacin and gentamicin respectively. (Marquez gt al., 2008)
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‘ In one Indian study of MDR nosocomia pathogens in ICU revealed that,(/{Formatted:Space Before: 12 pt, After: Auto |

Klebsiella pneumoniae was the most prevaent isolates from respiratory
‘ tract infections followed by Proteus spp, E.scherichia coli, Saphylococcus
spp. and Acinetobacter spp. Resistance to ciprofloxacin and ceftriaxone
ranged from 50-100% and 25-83.3% respectively. Staphylococci were 100%
resistant to penicillin and tetracycline, 80% to cotrimoxazole, 60% to
erythromycin and gentamicin and 40% to amikacin. Acinetobacter spp. were
highly resistant to most of the antibacterial agents except gentamicin while

Pseudomonas spp. showed 75% resistance to gentamicin (Singh, 2002).

Similarly, in astudy of antimicrobial resistance among Gram negative bacteria«— - - { Formatted: Justified, Space After: 0 pt ]
from Iran showed that E. coli (32.08%) followed by K. pneumoniae (31%), P.

aeruginosa (12.8%) and Acinetobacter spp. (9.1%) were the major isolates.

Most frequency of resistance to antimicrobial agents was 50% to 100% for
ceftriaxone, 50% to 94.1% for ceftazidime, 52.9% to 63.8% for ciprofloxacin,
58.3% to 84.5% for cefepime, 56.9% to 100% for nitrofurantoin, 88.33% to
100% for ampicillin, 58.335 to 87.5% for trimethoprim/sul phamethoxazole,
58.3% to 100% for cefotaxime, 60% for piperacillin-tazobactam and 50% for
gentamicin. Further, production of ESBL was found in 46% of E. coli and
Klebsiella spp. (Mohammadi and Feizabadi, -2011).
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The intensive care unit (ICU) is a setting where a large number of drugs are« - - { Formatted: Space Before: 0 pt

administered to patients. Furthermore, widespread use of broad-spectrum
antibiotics, crowding of patients into geographically confined areas, presence
of invasive medical devices and greater number of critically ill patients may be
factors favoring the emergence and spread of resistant organisms and patients
with critical illnesses are at risk of acquiring serious nosocomia infections
which may lead to escalation in medical expenses, morbidity and mortality.
(Manandhar gt al., 1996).

[Shresthaet al., 20059 studied the AST pattern of nosocomial isolates of Saph.*
aureus in Fribhuvan-Yniversity—Teaching-hespita TUTH and reported that
among 149 S taphyloecoeeus-aureus isolates, highest resistance was observed
against penicillin  (91.94%) followed by fluoroquinolone (61.74%),
erythromycin (52.94%), gentamicin (46.98%), cotrimoxazole (42.95%),
tetracycline (40.94%), whereas susceptibility was observed maximum against
chloramphenicol (94.85%) followed by rifampicin (92.61%), tetracycline
(59.06%), cotrimoxazole (57.04%), and none of the isolates were resistant to
vancomycin and teicoplanin. Of these isolates 44.96 % of the isolates were
methicillin resistant Staph. aureus (MRSA).| Si

-

-

3:.32.3 [Beta-lactams antibiotics, B-lactamases and ESBL s

The mechanism of action of Bbeta-lactams is to disrupt bacterial cell wall
synthesis by linking covaently to enzymes, i.e. penicillin-binding proteins
(PBPs), located in the cell-wall (Richmond-MH et al.,1973). Beta-lactams
irreversibly inactivate these peptidoglycan transpeptidases, resulting in cell
death. This bactericidal effect, combined with low toxicity, has made the beta-
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lactams currently the most prescribed antibiotic class, constituting over 60%
of all clinically used antimicrobial drugs (Lee W et al., 2001)
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Figure 1. The structure of penicillin G. The beta-lactam ring is represented by - { Formatted: Font: Not Bold
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34 Beta-lactamases

Beta-lactamases are enzymes located in the periplasm on the outer surface of - comment [D9]: Replace al beta by B

the inner membrane of the cell envelope. They hydrolyse the beta-lactam ring
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structure by binding covaently to the amide bond of the beta-lactam ring
structure (D.(2005-_,SP-enyer

Beta-lactamases were present in bacteria long before the introduction of

penicillins (Bradford—PA gt ;al., 2001), and genes encoding these ancientﬁ//{Formatted: Font: Italic, Complex Script Font:

Italic
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enzymes were originaly located on the bacterial chromosome (Livermore BM {
Italic

et al., 1995;). Furthermore, these enzymes are inducible and constitutively
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expressed in low quantities. In 1965, the first report of a plasmid-encoded
beta-lactamase in a Gram-negative bacterium appeared from Greece
(Gniadkowski—M-, —2008%). This TEM-1 producing E. coli hydrolysed
ampicillin, and within a few years after its first isolation, its plasmid-mediated
resistance had spread over the world and into many different members of the
Enterobacteriaceae  family, including P.seudemonas aeruguinosa,
Haemophilus influenzae and Neisseria gonorrhoeae. Additional reports soon
followed,_describing plasmid-encoded beta-lactamases, which were also able

to hydrolyse first generation cephal osporins.
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The spread of plasmid-encoded TEM and SHV enzymes from the mid- 1970s
and onwards resulted in therapeutic failures. To counter this, the
pharmaceutical agencies introduced several novel classes of beta-lactams with
expanded spectra in the late 1970s and the early 1980s. These drugs included
the cephamycins, oxyamino-cephalosporins, carbapenems, monobactams,
clavulanic acid and penicillanic acid sulfone inhibitors. For reasons of
convenience, spectrum, cost and safety, the oxyimino-cephalosporins
(principally cefuroxime, cefotaxime, ceftriaxone, ceftazidime and cefepime)
became the most-used of these analogues. The cephalosporins are now
standard therapies for pneumonias, intra-abdomina infections and urinary
tract infections worldwide. By the extensive use of these compounds, the
selective pressure has increased. Consequently, there has been a dramatic
expansion of beta-lactamases (Gniadkowski 2001; Gniadkowski 2008;
Medeiros-AA- 1997;-Gniadkewski-M-—2001,-Gnriadkewski-M-—-2008), and new
enzymes with wider substrate ranges emerged (Gniadkowski,i—M- 2008).

Today, acquired resistance to beta-lactams is mainly mediated by the ESBLSs.
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2e A Cephalosporinases inhibited by
clavulanate
2f A Carbapenemases inhibited by-
clavulanate
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lactamases capable of conferring bacterial resistance to - ESBLs are« - - {

such as) and third generation cephalosporins ;-second_,-first ,the penicillins
and (ceftriaxone etc ,cefotaxime ceftazidime ,cefuroxime ,cefazolin
and (Cefotetan eg cefoxitin and) aztreonam but not the cephamycins
by hydrolysis of these antibiotics (eg imipenem and meropenem) carbapenems
Jactamase inhibitors such as clavulanic acid-f and which are inhibited by
be and 2 Medeiros group-Jacoby-lactamases of Bush-f ESBLSs include the
type have been grouped in-reas ESBLs except OXAd whe2 those of group
-and Bonomo Paterson) class A in the classification scheme of Ambleret-al -
narrow spectrum and third ,ESBLs are able to hydrolyze penicillins .(2005
hydrolysis rate for generation cephalosporins and monobactams with
that for benzyl penicillin %10 or aztreonam at |east ,cefotaxime ,ceftazidime
-and Bonomo Paterson ;2008 ,Bush)et-al ;2006 ,and Segreti Pfaller ;2005 ,—+
-and Ambrose Ramphal --2008-Bushet-al-Pfaller;2006 ,-et-at.(2006-

Typesof ESBLs3.4.1.1
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34Materials 1. -

P

equipment and various reagents used in different stages of this ,The materials
study are listed in AppendixC.

34Methodology 2.

The study was conductedat Alka Hospital, Jawaakhel, Laitpur from October
to December 2012.years of age of 94 to 1 Thisstudy included patients of age
,both sexesadmitted or OPD patientsfrom whom samples were sent for

.routine culture and antibiotic susceptibility testing

4 Samplesize 2.1. ]

P

34.2.12 Urine specimen collection, transport and analysis -

1699 A total of urine sampleswere included in the study. The patient was«-

given a sterile, dry, wide-necked leak-proof container and requested fora 10-
20 ml of-firstmeraing mid-stream urine, explaining the need to collect the
urine with as little contamination as possible i.e. a clean-catch specimen. The
patient was instructed to cleanse the area around the urethral opening with
clean water, dry the area and then begin to void and collect the mid-stream
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urine sample. The container labeled with the date, the name-and-the-rumber-of
the-patienthospital number of patient, the time of collection and was-delivered

to the laboratory along with the request form as soon as possible. When
immediate delivery was not possible, the specimen was refrigerated at 4-6°C
(Pokhrel gt al., 2006).--givereference?

The urine specimen obtained in laboratory was observed for its color, turbidity

and odowur.
3.2.3 4 Microscopic examinations

The urine specimen was examined microscopicaly as a wet preparation
primarily for detecting pus cells. WBCs in excess of 10* cellsml (>
10cellg/ml) of urine will indicate significant pyuria One—WBCHPF
corresponds-to-3-cells/pl—(Cheesbrough,—2000).—Other tests in microscopic
examination are RBCs, casts, crystals, epithelia cells and bacteria by making
smear of deposit after centrifugation at 3500 rpm for 5 -10 minutes under high
power microscope: (Cheesbrough, 2000).

3.2.44.2.5 Culture

The urine sample was cultured onto the Mac Conkey agar and blood agar
medium by the semi-quantitative culture technique using a standard loop.
After mixing the urine sample in the container thoroughly, a loopful of sample
was touched to the center of the plate, from which the inoculum was spread in
a line across the diameter of the plate. Without flaming the loop was drawn
across the entire plate, crossing the first inoculum streak numerous times to
produce isolated colonies. The plates were incubated aerobically at 35-37°C
overnight. The approximate number of colonies was counted and the number
of bacteriai.e. colony forming unit (cfu) per ml urine estimated in accordance
to the volume of urine inoculated previously. For example, 100 colonies on
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inoculating 0.001 ml of urine would correspond to 10° cfu/ml_(Pokhrel et al.
2006). -

Colony count was performed to calculate the number of cfu/ml and bacterial
count was reported as following. Less than 10¥/ml organisms: not significant,
10%-10°/ml organisms: doubtful significance (suggest repeat specimen). More

catheter collected urine sample.

If the cultureshows presence of two organismsboth showing significant <«
definitive identification and antimicrobial susceptibility testing of ,growth
it was reported as ,pathogens 3both were performed whereas in cases of =
multiple bacterial morphotypes and asked for recollection with timely delivery
.(2004 ,Isenberg) to laboratory

P

3.2.542-6 | dentification of the isolates -

ificai f thei

AT T O T A -

Identification of significant isolates was done by using microbiological« -

techniques as described in the Bergy’s manual which involves morphological
appearance of the colonies, staining reactions and biochemical properties
(Cheesbrough, 2000; Forbes et al., 2007).

The gram-Gram negative isolates were identified by standard diagnostic
procedure as. For lactose fermenters, media inoculation for motility, indole
production and citrate utilization tests were carried out and incubated
overnight. Individua colonies of clinically significant, lactose non-fermenters
were inoculated into 2 ml of urea broth and incubated for 4 hours at 37° C.
Any urease positive culture was then plated to check for purity. The 4 hours
suspension would serve as the inoculum for biochemical tests for strains of
other genera, and a purity check on Mac Conkey agar.
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Gram positive organisms were identified primarily on the basis of their« - - { Formatted: Justified

response to gram’s staining, catalase, oxidase and coagulase tests
(Cheesbrough, 2000).

3.2.6 42-7 Antimicr obial susceptibility testingsuseeptibitity-Antimicrobia

testing
Antimicrobial Susceptibility tests of the different clinical isolates towards

Bauer disk diffusion method -irbyk various antibiotics were performed by
Appendix) (MHA) using Mueller Hinton AgarF.(

—327 Preservation of the MDR 3.2.742-8Preservation—of the- MBDR—

MDR isolatesin pure ,After performing the antimicrobial susceptibility testing
Glycerol containing Tryptic Soya Broth and %20 culture were preserved in
- kept at4 C for the’detections.of ESBL

Screening of the suspected ESBL strains was performed according to the
guidelines for screening issued by the CLS| in 2005. According to this
guidelines or possible ESBL production using MDR isolates were screened f
Cefpodoxime ,(ug30) Cefotaxime ,(ug30) Ceftazidime ,(pg30) Ceftriaxone
(Mg30) and Aztreonam ,(ugl0) and isolates showing zone of inhibition to
Cefotaxime < 27 mmC ,efpodoxime <17mmC ,eftazidime <22 mm |,
Aztreonam <27 mmand C eftriaxone < 25 mmare the possible ESBL
producers. The suspected ESBL producers were tested for confirmatory ESBL
production using Lactamase-Extended Spectrum BetaHiMedia ™MASTBISC
Detection Discs (LBES). ; The kit consisted of

Clavulanic acid plus (ug30) and Ceftazidime (ug30) Ceftazidime :1 Set
plus Clavulanic acid (ug30) and Cefotaxime (ug30) Cefotaxime :2 Set ;(ugl0)
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plus Clavulanic (ugl0) and Cefpodoxime (ugl0) Cefpodoxime :3 Set ;(ugl0)
.(1g10) plus Clavulanic acid (ug 30) and  (pgl) acid

The zone of inhibition for thec ,eftazidimeCc efotaxime andCdefpodoximeS, - { Comment [D19]: Make lowercase in case of

Cefotaxime and Cefpodoxime ,discs was compared to that of the Ceftazidime
an increase in zone diameter of = ,plus Clavulanic acid combination discs
ic acid from any or al of the sets of the kit mm in the presence of Clavulan5
The detailed working protocol .was concluded as confirmed ESBL producers

is described in AppendixG.

3.3 Quality Control

3.3.1 Monitoring and regular evaluation of laboratory equipments,

reagents and media

autoclave and hot air oven | refrigerator ,Laboratory equipment like incubator
ator The temperature of the incub .were regularly monitored for their efficiency
Reagents and media were regularly .and refrigerator was monitored everyday
After .monitored for their manufacture and expiry date and proper storage
‘ The .expiry-date-they were properly labelled with prepartion date ,preparation
ate of each lot for prepared was checked by incubating one pl quality of media
Sterility and using standard control strains for performance testing
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The purity plate was used to ensure that the inoculation used for the
biochemical tests was pure culture and aso to see whether the biochemical
tests were performed in an aseptic condition or not. Thus, while performing
biochemical tests, the same inoculum was sub cultured in respective medium
and incubated. The media were then checked for the appearance of pure
growth of organisms.

{ 33
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3.3.3 Quality control during antimicrobial susceptibility testing __— { Formattea: Font: Bold )

Mueller Hinton agar and the antibiotic discs were checked for their lot
For the .and proper storage ,manufacture and expiry date ,number
Bauer test and for performance testing of antibiotics -standardization of Kirby
Sand (25922ATCC) coali .E control strains of ,and MHAtaph ATCC) aureus .

.were tested primarily (25923Quality of sensitivity tests was maintained by
maintai ning the thickness of MHA at 4 mm and the pH at 7.2-7.4.

3.4 Data analysis +~ S {Formatted: Font: Bold J

h {Formatted: Space Before: Auto, After: Auto J

34 A bataanalysis _= {Formatted: Font: Not Bold ]
= A

_ - {Formatted: Space Before: Auto, After: Auto ]

ocials ackage forp tatisticals All the results were entered in the worksheet of
ciencessl Version) software (SPSS) 6.(0.

{ Formatted: Centered ]
7/




- - {Formatted: Centered

CHAPTER | V: <+~~~ { Formatted: Centered

RESULTS

45.1 Clinical profile of urine sample and culture positivity

All together 1699 urine samples were collected during the study period. ©f
Out ofsamples were received from the (%36.8) 626 ,urine samples 1699 the_
The .samples from female patients (%663.2) 1073 mae patient whereas
yrs 30-20 maximum number of culture request being received from age group
357 with,years 40-30 followed by age group ,request (%27.3) 463 with
(%0.23) 100-90 request and the least being received from age (%21.09)  and;
(1 Table) .(%2.11) 90-80

45.1.1 Number of samplesand growth pattern

35

{ Formatted: Centered
/




j - {Formatted: Font: Bold ]

Table 12: Growth pattern in urine culture

_ — -1 Comment [D20]: Make the format of table same
throughout the thesis

(%84) 1428 samples and in (%16) 271 ignificant growth was seen inFhe-sS

\[Formatted: Font: Bold

\\\\[ Formatted: Font: Times New Roman, Bold ]
)
)

samplesthere was no significant growth, __ — { Formatted: Font: Not Bold
Bacterial growth | | Frequency (n) | _Percentage(%) | ) - {Formatted: Font: Not Bold
No growth 1428 84 ‘[Formatted: Font: Not Bold ]
Significant growth 271 16
Joa | 69 | 100 | P {Formatted: Font: Not Bold ]

4.1.2 Age and gender wisedistribution of culture positive urine samples

j - ‘{Formatted: Font: 12 pt, Complex Script Font: }
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Table 23: Gender wisedistribution of significant bacteriuriag - {Formatted: Font: Bold

Among .cant growthishowed signif (%12.4) 78 ,samples from male 626 Of the
.showed the significant growth (%17.9) 193 ,samples from female 1073

(2 Table)

[rineedlturerests __— { Formatted: Font: Not Bold
Gender | ¢ Significant bacteriuria | Nogrowth = ‘[Formatted: Font: Not Bold

No.Ne: %% No.Ne: %%

Mae | | 24 |58 | 872 = ‘[Formatted: Font: Not Bold
N=626
Femae | 193 | v |80 | 819 B - ‘[Formatted: Font: Not Bold
N=1073
JTotal=1699 | 2 21 | 6. |28 | 84.04 | - ‘[Formatted: Font: Not Bold

Table 34: Age wise distribution of significant bacteriuria __— { Formatted: Font: Bold

yrs 30-20 The maximum number of growth was observed in age group+- - - { Formatted: Tab stops: Not at 0.75"

of .maximum no ,In maes .(%20.3) 40-30 group followed by age ,(%27.3)

70-60 growth being observed in age group(20.5%), followed by age group 20-

40 (16.7%) of growth being observed in umbermaximum n ,In females .age

group, 20-30 years (32.6%), followed by 30-40 years (21.8%). ] _- Tormaned: Font: 11 pt, Complex Script Font:
- S 11 pt
N ‘{Formatted: Font: Not Bold, Complex Script
SN | Age group Male Female Total Font: Not Bold
ANQ,,, 7%777777 NQ,,,,%,,,,NQ,,, i,/077777///{Formatted: Font: Not Bold

1 Less than 6-10 4 51 2 1.03 6 22

2 10-20 5 6.4 17 8.8 22 8.1

3 20-30 11 141 63 32.6 74 273

4 30-40 13 16.7 42 21.8 55 20.3
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5 40-50 5 6.4 21 10.8 26 9.6
6 50-60 10 7.8 21 10.8 31 11.4
7 60-70 16 205 13 16.7 29 10.7
8 70-80 7 8.9 10 52 17 6.3
9 80-90 6 1.7 3 1.55 9 3.3
10 | 90-100 1 13 1 0.5 2 0.7
L :I'gtgl 77777 18 77777 2&& ] ;937 B 77;.727 ) 7277;7 | 1000 | - _ {Formatted: Font: Not Bold

. - {Formatted: Tab stops: Not at 0.75"
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Haematuria Culturepositive Culturenegative Total
%) %) %)
Significant 71(356) 228 (60-4) 199(11.7)
{=3RBC/HPH
Insignificant 2004133 13004864 150088:3)
(<3RBC/HPF)
Fotat 27116) 1428 1699-(100-0)
4.1 3 Correlation-of pyuriawith-culture result -« - ‘{Formatted: Font: Times New Roman, 12 pt, }
- Complex Script Font: 12 pt

AN
\ ‘[Formatted: Font: Not Bold
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{Formatted: Left, Line spacing: Multiple 1.34 li ]

% - {Formatted: Font: Not Bold ]

Pyuria Culturepositive (%) | Culturenegative | Fotd __— ~ { Formatted: Font: Not Bold )
(%) (%)
Senifieant | = 254629) | 148 | 3992485 | - {Formatted: Font: Not Bold )
(=SWBC/HPF) N ‘[Formatted: Font: Not Bold ]
jpsignifieent | 20485 | 1280 [ 3300(765) | - {Formatted: Font: Not Bold ]
% N \{Formatted: Font: Not Bold ]
.{e—gal, ,,,,,,,,,,,,,, & ,,,,,,,,,, % 7777777 %7 _ {Formatted: Font: Not Bold ]
dLACorelaionof hematuriawitheottureresit _ ~{ Formatted: Font: Not Bold )
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44.2icrobiological profileof Urinary.isol

Among the 271 isolates, Gram negative bacteria were predominant

Heematuria | Culturepositive(%) | Culturenegative | Fotah | __ — { Formatted: Font: Not Bold

(%) (%) h ‘[Formatted: Font: Not Bold

Signifieant | 71(356) | 228(604) | 399317 | - { Formatted: Font: Not Bold
(=3RBC/HPF) N ‘[Formatted: Font: Not Bold
tnsignifieant | 200(133) | 1300(867) |  3500(883) _ | - {Formatted: Font: Not Bold
(<3RBC/HPF) N \[Formatted: Font: Not Bold
.{L@,,,,,,,,,,,,,% ,,,,,,,, % 7777777 %777#,—{F0rmaﬁed:ﬁmt:NotBoId

) L J U J U

j - ‘[Formatted: Font: Bold

congtituting (%87.8) 238 of the total isolates. Gram positive organisms

congtituted  33(12.1%). E. scheriehia—coli was the most frequently isolated
species with  183(88.2%), followed by Staphyleeoeeus aureus with 35

(11.7%)-, K. tebsiella—pneumoniae 19 (7 %), ~-Acinetobacter spp.; 15 - { Formatted: Font: Not Italic

(5.5%). (6 Table)

. . £ Ui
SN_| Orgenismisolated | Total noof | _ | Percentage
isolates
Gram negative organisms
40

* - ‘[Formatted: Font: Not Bold

‘[Formatted Table
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1 183
Escherichia coli 67.5
2 | Kiebsella 19 7
pneumoniae
3 15 55 :
Acinetobacter spp; | | > - { Formatted: Font: Not Italic
4 Pseudomonas 11 4.1
aeruginosa
5 5
Proteus mirabilis 18
6 2 7
Proteus vulgaris -
7 3 11
Citrobacter fruendii
238 87.8
Total
Gram positive organisms
1 Staphylococcus 29 107
aureus
2 Enterococcus spp.; 4 14 - {Formatted: Font: Not Italic
Total 33 121
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_ - ‘{Formatted: Font: 12 pt, Complex Script Font:
12 pt

es No. | % No. | % No. | %
1. | Ciproflexacin 238 |88 |369 |5 |22 |45 |609
2. | Gentamyein 238 |40 | 168 |8 |34 |190 |798
3. | Nerfloxaein 238 |97 |407 |1 |04 |140 |588
4. | Cotrimoxazole 238|107 |[449 |0 |0 131 | 550
5. | Amexycitin 238 |214 899 [3 |0 21 |88
6. | Naidixicaeid 238 | 150 | 630 |1 04 |8 |369
7. | Oflexacin 238 |83 |348 |0 0 151 | 634
8. | Nitrofurantoin 238 |34 | 143 |2 |04 |201 |844
9. | Amikaein 238 |32 |34 |0 |0 206 | 865
10 | Ceftazidime 238 |88 369 |0 |0 150 | 630
11 | hmipenem 238 0 o |0 238 | 100
12. | Tobramyein 48 |8 |54 |0 |0 140 | 945
13 | PolymixinB 232 |0 |o o |o 231 | 200
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_ - ‘{Formatted: Font: 12 pt, Complex Script Font:

12 pt
Ne % Ne % Neo %
1 Ciprofloxacin |33 13 394 2 6:0 18 54:5
2 Gentamien 33 8 2424 ¢] 0 25 756
4 Amikacin 33 7 212 €] [¢] 26 787
5 Cetrimoxazole |29 11 3333 [¢] 0 22 667
) Oftoxaein 33 13 393 1 3 20 60
7 Nitrofurantein |33 4 1212 8] ¢] 29 879
8 Vancomycin 33 0 ¢] [¢] 0 100 100
9 Ceftazidime 33 15 455 ¢] 0 18 54:5
10 Cefetaxime 29 8 2424 ¢] 0 25 756
Table5: Antibiotic susceptibility profileof bacterial isolates - {Eg;{n?;tzg Font: 12 pt, Bold, Complex Script }
Table (a): Antibiotic susceptibility profile of eachisolatesof E. coli, . ﬁgrprpatted: Font: 12 pt, Complex Script Font: }
ol AMX AK P GEN NIT CAZ oF TGE : - ‘{Eg;??;tg?: Font: 12 pt, Bold, Complex Script }
{ Formatted Table )
EC1 R S R R R R S S
EC2 R R R S R S R S
EC3 R S R S S R S S
EC4 R S S S S S S S
EC5 R R R R S S R S
EC6 R S IS R R R S S
EC7 R R S R S S R S
EC8 R S S S S S S S
EC9 S S S S S S S S
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ECI10 R S S S S S S S
EC11 R R S S R R R S
EC12 IS S S S S S S S
EC13 S) S S S R S) S S)
EC14 R S S S S S S S
ECI5 R S S S S S S S
ECI16 R R R R S R R S
EC17 R S IS S R R S S
EC18 S S S S S S S S
ECI9 R S R R S R S S
EC20 R S R R S R S S
EC21 R S R R S R S S
EC22 R S R S S R S S
EC23 R S S S S S S S
EC24 S S S S S S S S
EC25 R S S S S R S S
EC26 R R R S R R R S
EC27 R S R R S R S S)
EC28 S S S S S S S S
EC29 R S S S S S S S
EC30 R R R S R R R S
EC31 S) S S S S S) R S)
EC32 R S S S S S S S
EC33 R R R R R R R S
EC34 R S R S R R S S

{Formatted: Centered
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EC35 R R R R S S R S
EC36 R R S S S S R S
EC37 R S S S S S S S
EC38 R S R R R R S S)
EC39 S R S S S S R S
EC40 R S S S S S S S
EC41 R R R R S S R S
EC42 R S S S S S) S S)
EC43 IS S S S S S S S
EC44 R S S S S S S S
EC45 R S R S R R R S
EC46 R S S S S S R S
EC47 S S S S S S S S
EC48 R S R R S R S S
EC49 R S S S S S S S
EC50 R S R S S R S S
EC51 R R R R R S R S
EC52 R S R S S R S S)
EC53 R S R S S R S S
EC54 S S S S S S S S
EC55 R R R R S S R S
ECS56 R S S S S S) S S)
EC57 R S R R R R S S
ECS8 R S S S S S S S
EC59 R S R S S R S S

{Formatted: Centered
7/




EC60 R R R S S S R S
EC61 R S R S S R S S
EC62 R S R S R R S S
EC63 R S R S S R S S)
EC64 R S S S S S S S
EC65 R S R R S R S S
EC66 R R S S R S R S
EC67 R R R S S R R S)
EC68 R S IS S S S S S
EC69 R S R S S R S S
EC70 R S R S S R S S
EC71 S S S S S S S S
EC72 R S S S S S S S
EC73 R S R S R R S S
EC74 R S R S S R S S
EC75 R S R S S R S S
EC76 R S S S S S S S
EC77 S) S S S S S) S S)
EC78 R S R S S R S S
EC79 R R S S S S R S
EC80 R R R R S S R S
EC81 R S S S S S) S S)
EC82 R S R S S R S S
EC83 R S S S S S S S
EC84 R S S S S S S S
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EC85 S S S S S S S S
EC86 R S S S S S S S
EC87 R S S S S S S S
EC88 R S S S S S) S S)
EC89 R R S S R R R S
EC90 R S S S S S S S
ECo1 R R R R R R R S
EC92 R S S S S S) S S)
EC93 R S S S S S S S
ECo4 S S S S S S S S
EC95 R S S S S S S S
EC96 R S R S S R R S
EC97 R S S S S S S S
EC98 R R S R R R IS S
EC99 R S R R S R ) S
EC100 R S S S S S S S
EC101 R S S S S S S S
EC102 R R R R S R R S)
EC103 R R R R R R R S
EC104 R S S S S S S S
EC105 R S S S S S S S
EC106 R S S S S S) S S)
EC107 R S S S S S S S
EC108 R R S S R S R S
EC109 R S R R S R S S
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EC110 R S S S S S R S
EC111 R S R R S R S S
EC112 R R R R R S IS S
EC113 R R S S R S) S S)
EC114 R S S S S S R S
EC115 R S S S S S S S
EC116 R S S S S S S S
EC117 S) S S S S S) S S)
EC118 R S R R S R S S
EC119 R R R R R R R S
EC120 R S S S S S S S
EC121 R S S R S R IS S
EC122 R S S S S S S S
EC123 R S R R S R S S
EC124 R S S S S S S S
EC125 R S S S S S S S
EC126 R R S S S R R S
EC127 R S R R R R S S)
EC128 R S S S S S S S
EC129 R S S S S S S S
EC130 R S S S S S S S
EC131 R R R S S S) R S)
EC132 R S S S S S S S
EC133 R S S S S S S S
EC134 R S S S S S S S
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EC135 R S S S S S S S
EC136 R S R R S R IS S
EC137 S S S S S S S S
EC138 R S S S S S) S S)
EC139 R R R R R R R S
EC140 R S S S S S S S
EC141 IS S S S S S S S
EC142 R S S S S S) S S)
EC143 R R S R R R R S
EC144 R S R R S R S S
EC145 R S S S S S S S
EC146 R S S S S S S S
EC147 R S S S S S S S
EC148 R R S R R S R S
EC149 R S S S S S S S
EC150 R S R R R R IS S
EC151 R R S R S R R S
EC152 R R S R S R R S)
EC153 R S S S S S S S
EC154 R R S R R R R S
EC155 R S S S S S S S
EC156 R S S S S S) S S)
EC157 R S S R S R S S
EC158 R S IS R S S S S
EC159 R R S R S R R S
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EC160 R S S S S S S S
EC161 R S S S S S S S
EC162 R R S R S S S S
EC163 R S R S S R S S)
EC164 R S S S S S S S
EC165 S S R S S S R S
EC166 R S S S S S S S
EC167 R S S S S S) S S)
EC168 R S S S S S S S
EC169 R R S R S R S S
EC170 R R S R S R R S
EC171 R S S S S S S S
EC172 R R S R S R R S
EC173 R R S R R S R S
EC174 R S S S S S S S
EC175 R S R S S R S S
EC176 R S S S S R S S
EC177 S) S S S S S) S S)
EC178 R S S S S S S S
EC179 R R S R R R S S
EC180 IS S S S S S S S
EC181 R S S S S S) S S)
EC182 R S S S S R S S
EC183 R R S R S R S S

. /{ Formatted: Font: 12 pt, Complex Script Font: }
L - i . . s 12 pt
Teble (b): Antibiotic susceptibility profile of each isolate of K. pneumoniae - 15 iicq: centored
7/

7

50 7




{Formatted

/ .12 i
///{ Formatted . 13] i
/////{ Formatted m
/////{ Formatted [ﬁ
/;/////{ Formatted (. 16] i
N/;;///{Formatted C. 171 i
Isolates AMX AK | CIP | GEN |NIT |CAZ |OF | TOB, /}Formatted CED
7’ I [ Formatted C.[9 i
KP1 R S Y =
KPL R S SO U U W W W oo D
KP2 R |s | s |s [s [s | S |5 /| {Formatted HW}
Formatted .. [12
KP3 R R R__|s |R [R R_[§ 7 | (ﬂ[ ]
,,,,,,,,,,,,,,,,,,,,, = __|B___ B _ | { Formatted ~113]
KP4 S S S B S S S s /} Formatted Co4 i
, Formatted (. T15] i
KP5 R ] s s ] R__|s __|s ___| S | 42—{Formatted CeD
PG R 5 R | s |s |s | s |s - {Formatted |___[17]i
TN ‘[Formatted (.. 118 i
KP7 R ___|R_ R || R |s _|[R | B,,,,§,§\ ‘[Formatted |___[19]i
s R T s s s s 1 s |5 \\‘[Formatted |___[20]i
DN \{Formatted [W
KP9 R ] s |s | I 1/s |R ] S |§S w \[Formatted (ﬁ 22]
NN { Formatted ( i
KP10 R S S S S S S A o —
,,,,,,,,,,, e e e Bt e W \\\{Formatted ... [24]
L ER\NY
KP11 R s S S S R R S W \\{ Formatted C.125] i
= |5 B e B e it B u 1\\\\\\{': ted
[ ormatte (... [26] i
KP12 S S S S S i =1
KP12 R ____| s _ __[S | =2 =2 12 ] S__ I8 ﬁ\x\\\\t\\‘\{Formatted . [27]
KP13 s SN s__[s_ [s | §§J\“\\\\\\\\\%F°rmm€d H'"m]i
v Y Formatted ... [29]
KP14 R R R S S R S Y P
R R R S > I = S - \‘\:\\\\\\\\ \\:\{ Formatted ... [30]
il ( i
KP15 R i,,,,g’ 77777 g 7775777 § 77777 §7777§7\w \\\{FOfmatted ... [31]
_— \\x\\\“f\\\\\\\( Formatted (.. 132] i
KP16 R s s | s [s rR | s “‘\\\:\\t\\:\i\{ Formatted =D
Ayl d [ﬂ
KP17 R R R R |S R R g \\\[ e =0 —
\\\\:\\\\ m[ Formatted ... [35]
[\
KP18 R S S S S S S S 7‘\\‘\\\\\\\‘ \\\\\\% Formatted H[gﬂi
LN Formatted
KP19 R S R R R R R SRR [ﬂ —
1\ \\ N n\\[ Formatted ... [38]
\\\‘\‘\‘\\‘\“\\[ Formatted (.. 39] i
Table (c): Antibiotic susceptibility_profile of each isolates of Proteusspp. ||}\\\{ Formatted D
\\ \\\\“‘\\‘:“\\[ Formatted (.. 141] i
\
x“ n\‘\\\\\[ Formatted (.. T42] i
! \\m\[ Formatted C1a)
Isolates AMX AK cp |GEN |NIT |cAz |oF | TOB!|[Formatted CED
0 ‘”[Formatted (.. 145] i
i
PV1 R B R R R S R S \\\\‘\[ Formatted (.. T46] i
=75 - | o \\\\\\[ Formatted (.. T47] i
pv2 R IS S S R S S S
\\‘\[ Formatted (... T48] i
PM1 R B S R R R S S ‘\{ Formatted (... T49] i
(Formatted (. 1501 i
/{ Formatted 1]
51 !
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Isolates AMX AK Cip GEN | NIT | CAZ OF T0B

CF1 R S R S R R R S

CF2 R S S S S S S) S)

CF3 R S S S S S S S

52

*— — — 7 Formatted: Space Before: 0 pt, After: 10 pt,
Line spacing: Multiple 1.15 li

{Formatted: Centered
7/




. /{ Formatted ... [52]
Teble (): Antibiotic susceptibility profile of each isolates of P. aeruginosg .- - { Formatted - [53]
/{ Formatted ... [54]
K {Formatted ... [55]
/
/
solates | AMX | AK | CIP | GEN |NIT |cAz |oF |Top | PB | (Formatted —
"y {Formatted
v/, ... [57]
"
AT R 5 5 S S S B s s |V /////{Formatted ... [58]
b ///{Formatted . [59]
PA2 R R R |R R R R S |8/ [Formatted - [60]
17
553 R 5 S S R S S § - 7§ - 4// ///{ Formatted ... [61]
L /{ Formatted .. [62]
PA4 R R |R [R R R R § |8 ', [Formatted —T63]
i - S < s = S S s 5 //ﬁ ’ , { Formatted ... [64]
PAS a8 = = = = = = R ///{Formatted ... [65]
PAG R R S S R S S §7777§77¥/ﬁ/ /{Formatted ... [66]
. - < - . = g S 5 g | ,/// {Formatted ... [67]
PA7 R S R R R R > -2 --+4"  {Formatted . [68]
PAB R R S S R S S s  |s 7/,//// {Formatted ... [69]
_ {Formatted ... [70]
PA9 R R R R R R R S |8 | {Formatted
5ATO R 5 S S R R R s s |- {Formatted
= oo ‘[Formatted
PA1l R S S S R S S §,,,,§,,,,\7——[Formatted

h ‘[Formatted

Table (f): Antibiotic susceptibility profile of each isolates of Acinetobacter - | Formatted

P {Formatted

11 21 2 1A B A A A A

M ol {Formatted
{Formatted
//{ Formatted
/////i{ Formatted ~[81]
Isolates | AMX AK CIP GEN NIT CAZ OF TOB // /,/,/{ Formatted —T57]
ACI |R s R R R R R s /| Formatted
- - - - - - - -/ /i’///{ Formatted
AC2 R S S S S S S s ] y J /////{ Formatted
= - S - S - < / /;////{ Formatted
= = = = = = RS __[s //”/’///{Formatted ~T87]
AC4 R R R R R 377777877777§7777ﬂ/;//,{':°rmatted —T85]
B /’///{ Formatted ~T89]
ACS5 R S R S S R___Is___|§s __7J //”///{Formatted . [90]
ACE | R R R R R R R § /A Formaned 11
I o /,/ﬁ//{Formatted 197
AC7 |R R R__|R R _[R __[R__[8 _} (Formatted —53
,2”_4 Formatted
ACE R S &SRBS§*¢/:{£Formaﬁed
AC9 R S &7777§7777,577777577777577777§7777</:/{F0rmatted
- ‘[Formatted . 197]
{ Formatted 5]

53 7



AC10 | R S R |S |[R R 1S |8 | //‘[Formatted: Font: Times New Roman
S ~
> \\ ‘[Formatted: Font: Times New Roman
AC1l |R S R S S R S S .
e e o T NN {Formatted: Font: Times New Roman
AC12 R S R S R R S S \E\\\‘[ Formatted: Font: Times New Roman
o= B2 AW I~ S (HES S N
E\\ \\{ Formatted: Font: Times New Roman
AC13 R S S R S W\
- - - &****i****ff****B‘****:*****§***ﬂ WA {Formatted: Font: Times New Roman
W\ -
ACl14 R S R __|s | 577777577777877777§777j\\\\\\\\\\{Formatted: Font: Times New Roman
N ‘\{ Formatted: Font: Times New Roman
W\
ACI15 R S &777757777— 57777757777§77777§777ﬁ W \\\\\\ Formatted: Font: Times New Roman
L\

(R {Formatted: Font: Times New Roman

\
o

W\ 1\ ) Formatted: Font: Times New Roman

Table (g): Antibiotic susceptibility profile of each isolatesof S. aureus ) 0§

777777777777777777777777777777777777777777777777777 VoW {

Formatted: Font: Times New Roman

\
IR
[ \\‘\{ Formatted: Font: Times New Roman

W

-\
\ \\‘\‘\‘( Formatted: Font: Times New Roman
\
Isolates | AMX AK CIP GEN | NIT CAZ OF CcX VAN ! \\ \\‘\‘[ Formatted: Font: Times New Roman
\\ | \\\\{ Formatted: Font: Times New Roman
SA1 R S S S S S [S S S \ \\\\{ Formatted: Font: Times New Roman
- - - - - - - - - - \
\ \\f Formatted: Font: Times New Roman
\
SA2 R R R S R R S R S __ 1 \ {Formatted: Font: 12 pt, Complex Script Font:
‘| 12 pt
S \
SA3 |s s [s [s [s s S 1% |8 | (Formatted Table
SA4 R S S S S IS S S § AN . { Formatted: Font: Times New Roman
N \[Formatted: Font: Times New Roman
SAS R R R R R R R R i —— \[Formatted: Font: Times New Roman
SA6 S B B B B B S B §L h ‘[Formatted: Font: Times New Roman
I ‘[Formatted: Font: Times New Roman
SA7 R S S S S R S R S U ‘[Formatted: Font: Times New Roman
SA8 R S S S S R S RS S |- ‘[Formatted: Font: Times New Roman
SA9 R R R R R R R R § __l-- ‘[Formatted: Font: Times New Roman
SA10 | R S S S S S S S S | - ‘[Formatted: Font: Times New Roman
SAl1l R S S S S S S R i __l-- ‘[Formatted: Font: Times New Roman
SA12 R R R R R R R R i __ |- {Formatted: Font: Times New Roman
13 R S S S S R S RS s | - ‘[Formatted: Font: Times New Roman
SA14 | R S R R R R R RS s | _- ‘[Formatted: Font: Times New Roman
5 |S S S S S S S S S | - ‘[Formatted: Font: Times New Roman
SA16 R S S S S R S IR § __l-- ‘[Formatted: Font: Times New Roman
SA17 R S R S S 1S S RS S | - ‘[Formatted: Font: Times New Roman
SA18 S S S S S S S S i __l-- ‘[Formatted: Font: Times New Roman
19 R S R R R R R RS s |- {Formatted: Font: Times New Roman
/{ Formatted: Centered

e J J uJ J J tJ J J J U I U JC JC A U U U A U U U U L




SA20 R S S S S |S |s |[RS |8 | /‘[Formatted: Font: Times New Roman
o ‘[Formatted: Font: Times New Roman

Shzl R s R R § T ’B’ - B’ T ’RS’ 1 ’i B B ‘[Formatted: Font: Times New Roman
SA22 R S R S S |R |S |RS |8 | ) ‘[Formatted: Font: Times New Roman
‘[Formatted: Font: Times New Roman

v N = = = S S s s | *g**ﬁ R {Formatted: Font: Times New Roman
SA24 R S S S § R ] §7 o 7&37 ] g o ‘[Formatted: Font: Times New Roman
{Formatted: Font: Times New Roman

SA25 R S S S §__|S___ 1S __|S | i,,ﬁ \[Formatted: Font: Times New Roman
SA26 R S R R s |R |[R [RS |5 \ N {Formatted: Font: Times New Roman
h ‘{Formatted: Font: Times New Roman

SA27 S S S S § - ,5, ] ,5, - ,§ -~ §L __ {Formatted: Font: Times New Roman
SA28 R S S S § T 787 ] §7 — ,LB, B ; — \\\\ \{Formatted: Font: Times New Roman
\ {Formatted: Font: Times New Roman

SA29 S S S S §7777§77777 §7777§777§77ﬁ \\ \{Formatted: Font: Times New Roman
\\ \\ {Formatted: Font: Times New Roman

\\ \ {Formatted: Font: Times New Roman

Table (i): Antibiotic susceptibility profile of each isolates of Enterococcus ‘\ fFOfmatted: Font: Times New Roman

\{ Formatted: Font: Times New Roman

N
\\\ \ {Formatted: Font: Times New Roman
N

o A U U U U U U U U

“ \\\\ Formatted: Font: 12 pt, Complex Script Font:
X 12 pt
Isolates | AMX AK CIP GEN NIT CAZ OF CX VAN \\\\ Formatted: Font: 12 pt, Not Italic, Complex
\ ‘\ Script Font: 12 pt
\
ES1 R S S S S R R S S \ {Formatted: Font: 12 pt, Complex Script Font:
o - N N N N - - - ‘| 12 pt
\
ES2 S S S S S R S S S {Formatted Table
ES3 R S S S S R S S S
ESA R S S S S R S S S
A _ — — 7| Formatted: Font: 10 pt, Not Bold, Italic,
Complex Script Font: 10 pt, Not All caps

{Formatted: Centered
7/




5:5:3-Antibietie55:3-Antibiotic susceptibility,-profile of E. Escherichia ~_— { Formatted: Font: Bold

coli h ‘[Formatted: Font: Italic

Among the 2™ line drugs, amikacin was (77.6%), ofloxacin was 135 (73.8%)

and ceftazidime was 12015(65.52.:8%) sensitive. E. coli was least sensitive to

7.8)
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Antibiotics Total Resistant Intermediate Sensitive kzit; iggt?ri]znnf:‘% eArngSt space between
used il
Isolates No % No % No %

Amoxycillin 183 162 885 |4 |21 |17 |92 | -~ {Formatted: Font: Not Bold
Amikacin 183 41 224 0 0 142 776 | - {Formatted: Font: Not Bold

. : 183
Ciprofloxacin 59 32.24 4 21 120 65.6
Gentamycin 183 53 28.9 0 0 130 11 |- {Formatted: Font: Not Bold
Nitrofurantoin 183 35 19.1 0 0 148 8087 | - {Formatted: Font: Not Bold
Ceftazidime 183 638 37.1 0 0 12015 | 65.52.8
Ofloxacin 183 43 235 5 27 135 738 | - {Formatted: Font: Not Bold
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Tobramycin 183

0 0 100 |00 |
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In al 19 isolates of K.lebsiela -pneumoniae 16 isolates (84.2%) were found+— - - {Formatted: Justified

to be-sensitive to nitrofurantoin-(84-2%j, amikacin was sensitive to 15 (78.9%)

isolates, gGentamycin was sensitive to 14 (73.6%)_isolates. The isolates are

resistant to amexicilinamoxycillin (10.6%) and ceftazidime (57.9%). Table)7, - { Formatted: Font: Not Italic

©

Table 9-11: Antibiotic sensitivity profile of K. lebsiela- pneumoniae

Aniibiotics used | Total | Resisant | Inrmedigte | Senstive | -~ Formatted: Font Not eod

isolates | N % No % No | %

Amoxycillin 19 17 @95 ] 9 77777 0 |: 2 | 1 9767 j-- {Formatted: Font: Not Bold
Amikacin 19 4 210 0 0 15 A77 9 | {Formatted: Font: Not Bold
Ciprofloxacin 19 6 315 |0 0 13 |684
Gentamycin 19 4 21.0 1 5.2 14 736 | - {Formatted: Font: Not Bold
Nitrofurantoin 19 3 15.8 0 0 16 842 | - {Formatted: Font: Not Bold
Ceftazidime 19 8 421 0 0 11 57.9
Ofloxacin 1 5 26.3 0 0 14 736 | - {Formatted: Font: Not Bold
Tobramycin 19 0 0 0 0 100 ‘J-QQ | {Formatted: Font: Not Bold
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5.5.5-Antibiotic susceptibility profile of P, reteus vulgaris

Proteus-vulgaris-isolatesT obramycin waswere- found to be 100% sensitive to
P. vulgaris isolates tebramyein-and amikacin, ciprofloxacin, gentamycin and

ofloxacin were 50% sensitive-te—amikacin,—ciprofloxacin,—gentamyein—and

arewwere 100% sensitive to P. vulgaris isolates-amexicitin—nitrofurantoin

and-eeftazidime._Table)7, (10

Table 102: Antibiotic sensitivity profile of P.roteus ulgarig
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Antibiotics used | Total | Resistant | Intermediate | Sensitive | _ - { Formatted: Font: Not Bold
isolates | No % No |% |No |%
Amoxycillin 2 2 Joo |0 |« 0 | 0 | 0o |- {Formatted: Font: Not Bold
Amikacin 2 0 0 1 50 1 50 | - {Formatted: Font: Not Bold
Ciprofloxacin 2 1 50 0 0 1 50 | - {Formatted: Font: Not Bold
Gentamycin 2 1 50 0 0 1 50 | - {Formatted: Font: Not Bold
Nitrofurantoin 2 2 100 |0 |« 0 | 0 |« o |- {Formatted: Font: Not Bold
Ceftazidime 2 02 0100 |0 |« 0 |: 20 | 1000 | -- {Formatted: Font: Not Bold
Ofloxacin 2 1 50 0 0 1 50 | - {Formatted: Font: Not Bold
Tobramycin 2 0 0 0 0 2 100 | - {Formatted: Font: Not Bold
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5.5:6-Antibiotic susceptibility profile of P.reteus mirabilis

Amikacin and ofloxacin was the effective drug with 80% susceptibility.
Tobramycin was 100% sensitive._Table)7, (11

Table 113: Antibiotic sensitivity profile of P.reteds mirabilig __— { Formatted: Font: Bold

Antibiotics used | Total Resistant | Intermediate | Sensitive | -~ {Formatted: Font: Not Bold
isolates | o % No |% |No |%

Amoxycillin 5 5 100 O o o | o - { Formatted: Font: Not Bold

Amikacin 5 1 10 0 0 4 80 | {Formatted: Font: Not Bold

Ciprofloxacin 5 2 40 0 0 3 60

Gentamycin 5 2 40 0 0 3 60

Nitrofurantoin 5 5 100 0 0 0 0

Ceftazidime 5 15 10100 | © 0 4 |80

Ofloxacin 5 1 10 0 0 4 80 | {Formatted: Font: Not Bold

Tobramycin 5 0 0 0 0 5 100 | - {Formatted: Font: Not Bold
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557-Antibiotic susceptibility profile of C.itrobacter freundii

Tobramycin and amikacin was the most effective drug with 100%

susceptibility. The isolates are 66.67% susceptible to ciprofloxacin,
nitrofurantoin, ofloxacin._Table)7, (12

Table 124: Antibiotic sensitivity profile of C.itrebacter freundii
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Antibictics | Total | | Resigtant | Intermediate | Sensitive | - {Formatted: Font: Not Bold
used
isolates | No [ op No |% |No |%

Amoxycillin 00 (0 o jo o - { Formatted: Font: Not Bold
Amikacin 3 0 0 0 0 3 100 | | {Formatted: Font: Not Bold
Ciprofloxacin 3 33.33 0 2 66.7

Gentamycin 3 0 0 0 3 100 - {Formatted: Font: Not Bold
Nitrofurantoin 3 1 33.33 0 0 2 667 | - {Formatted: Font: Not Bold
Ceftazidime 3 12 333667|0 |0 |21 | 66.6733,33 | - - {Formatted: Font: Not Bold
Ofloxacin 3 33.33 0 2 667 | - {Formatted: Font: Not Bold
Tobramycin 3 0 0 0 3 00 | - {Formatted: Font: Not Bold
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5.5:8-Antibiotic susceptibility profile of P.seudemenas
aedroginesaaer uginosa:

Tobramycin and polymixin—B were 100% susceptible to P. aeruginosa« - - { Formatted: Justified

Acinetobacter-isolates. _Table)7, (13Among-1" line-drugsthe effective-drugs - { Formatted: Font: Italic

Table 135: Antibiotic sensitivity profile of P.seudemeonas
aedroginesaaeruginosa

Anibiotics used | Totd | Resistant | Intermediate | Sensifive ||~ {_Formatted: Font: ot Boi
isolates No % No % No %
Amoxycillin 1 11 LJ'QO, ] 9 77777 0 | 0 | 0 - {Formatted: Font: Not Bold
Amikacin 11 511 45.5100 | O 0 60 50 - {Formatted: Font: Not Bold
= A== | ¥ | F_ _ _ | =__ _|2= ==Y _|-
Ciprofloxacin 11 4 36.3 0 0 7 636 | - {Formatted: Font: Not Bold
Gentamycin 11 4 36.3 0 0 7 636 | - {Formatted: Font: Not Bold
Nitrofurantoin u 102 100 0 0 10 9.70
Ceftazidime 1 5 4545 |0 0 6 545
. 11
Ofloxacin 4 36.3 0 0 7 63.6
Tobramycin u 0 0 0 0 1 | 100
. 11
Polymixin--B 0 0 0 0 11 100
p { Formattgd: Font: Not Italic, Complex Script
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Fhe—most—effective—drug—found—was—aAmikacin were 12 (80%)_to

Acinetobacter _spp.; followed by gentamycin (73.3%) ;and ofloxacin - - Formatted: Font: italic ]

(66.67%05). Tobramycin was —{86-7%)—sensitive_among 86.7% isolates.
Amoxycillin was least sensitive drug with (100%) resistance followed by
nitrofurantoin (80%)._Table)7, (14

Table 146: Antibiotic sensitivity profile of Acinetobacter spp. j - {Formatted: Font: Not Italic, Complex Script }
””””” Font: Italic
Antibiotics used | Totl | Resistant | Intermediate | Sensitive _ -~ Formatted: Font: Not 2ok )
isolates | N % No % No | %
Amoxycillin 15 15 100 00 00 0 0
Amikacin 15 3 20 00 00 12 80
. . 15 145 93.3100 | 00 00 10 6.70
Ciprofloxacin
. 15 4 26.7 00 00 11 73.3
Gentamycin
Nitrofurantoin 15 12 80 00 00 3 20
Ceftazidime 15 146 | .30 |G 0 10 670
. 15 5 333 00 00 10 66.7
Ofloxacin
. 15 2 133 00 00 13 86.67
Tobramycin
p { Formatted: Font: Bold J
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5.5.10-Antibiotic susceptibility profile of S.taphylocoecus aureus

Amikacin was sensitive to 25 foune-to-be mest-effective drug with (86.2%)  Of« - { Comment [D22]: Don't put n brackets
the isolates suseeptibitity, —followed by nitrofurantoin (79.3%). Vancomycin TC\{ Formatted: Font: Times New Roman
showed (100%) susceptibility. Table)7, (15

Table 157: Antibiotic sensitivity profile of S.taphylecoceus aureus
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Antibiotics Total Resistant Intermediate Sensitive I\ between Latin and Asian text, Adjust space
AN between Asian text and numbers
used isolat S
Isolates No % No % No % {Formatted Table
Amoxycillin 29 22 15;97 o 707 o 79 - z - 7274.71? B - - {Formatted: Font: Not Bold
Amikacin 29 4 138 0 0 5 862 | - {Formatted: Font: Not Bold
Ciprofloxacin 29 10 34.4 3 10.34 | 18 62.0
Gentamycin 29 7 24.13 0 0 22 759 | - {Formatted: Font: Not Bold
Nitrofurantoin | 22 6 206 0 0 23 |793 | - { Formatted: Font: Not Bola
Ceftazidime 2 151 51.7379 | 2 6.9 1216 | 41.45547
Ofloxacin 2 7 24.13 0 0 22 75.9
Cloxacillin 2 186 62.0620. | 63 010.30 | 1126 | 3768.90
70
Vancomycin 29 0 0 0 0 29 A]LOQ B - - {Formatted: Font: Not Bold
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-Vancomycin, amikacin, ciprofloxacin, gentamycin, nitrofurantoin were found
effective with (100%) susceptibility. Ceftazidime showed 75% susceptibility
and amexieittinamoxycillin showed (50%) susceptibility. Table)7, (16

Table 168: Antibiotic sensitivity profile of Enterococcus spp

)
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N {Formatted: Font: Not Bold
NDN
Amoxycillin 32 7550 0 0 12 2550 \ \‘{ Formatted: Font: Not Bold
77777 - I A {Formatted:Font:NotBold
Amikacin 4 0 0 0 0 4 400 | N N \[Formatted: Font: Not Bold
b Formatted: Font: Not Bold
Ciprofloxacin 4 0 0 0 0 34 00 | _ {
‘[Formatted: Font: Not Bold
Gentamycin 4 0 0 0 0 4 A00__ 1L ‘[Formatted: Font: Not Bold
Nitrofurantoin 4 0 0 0 0 4 Alpg R - ’{Formatted: Font: Not Bold
Ceftazidime | ¢ 41 |10055 |0 0 03 075
Ofloxacin 4 1 25 0 0 3 75
Cloxacillin 4 0 0 0 0 4 100
Vancomycin 4 0 0 0 0 4 Apo | es {Formatted: Font: Not Bold
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4.3 Multidrug resistance among bacterial isolat%M%Mdmg—J%@
ol . et 1

Out of total 271 bacterial isolates, 190 (70.11%) isolates showed multidrug
resistance. The high multi drug resistance in the study was showed by
AeinitebacterAcinetobacter, spp.p; —(—93.3%), followed by P.seuderrenas

lactamase production profile

T 9 Distribution of : st .
; , "
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Total isolates MDR strains
Sorgaisms | | = ‘[Formatted: Font: Not Bold
No | %o L - {Formatted: Font: Not Bold
EscheriehiaE. coli 183 123 67.2
Klebsiella pneumoniae 19 11 57.9
Acinetobacter spp-spp. 15 14 93.3
Pseudomonas 11 10 90.9
aedrogiesaaer uginosa
Proteus mirabilis 5 3 60
Proteus vulgaris 2 1 50
Citrobacter freundii 3 1 33.33
Saphylococcus aureus 29 24 82.7
Enterococcus spp-spp. 4 3 75
s Toa | 2 ] 2% nu ] - ‘[Formatted: Font: Not Bold
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4.457 ESBL production profileamong isolated strains
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Table 20: Profile of ESBL producing bacterial strains
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1 Escherichia coli 183 123(67.2) 6359 58(30.63:6) | ‘[Formatted: Font: Not Bold
2 | Klebsiella pneumoniae 19 11(57.9) 812 56(26.331:5) | - { Formatted: Font: Not Bold
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5 Proteus mirabilis 5 3(60) 1 0(0)
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CHAPTER Vhapter-\/:--Discussion

DISCUSSION &-Cenclusion
5.1 Discussion

Urinary tract infection (UT]I) is one of the most important cause of morbidity
in the general population and the 2™ most common cause of hospital visits
(Das et al., 2006). Nepal is one of the developing countries of South East
Asia having comparatively very poor hedth status due to illiteracy, lack of
hygienic and sanitary knowledge, malnutrition, economic status and lack of
proper techniques in using medical procedures. So, people are usually
victimized by many infectious diseases. UTIs are common type of bacterial
infection accounting for reasonably high health care expenditures in people of
all ages with more than 35 million medically treated infections each year
doctor visits each year. (€EDC,-2004)—-There are an estimated 150 million
urinary tract infections per annum worldwide (Stamm and Norrby, 2001).

According to annual report published by Department of Heath Services,
Kathmandu (1996/1997) the morbidity of UTI is 0.42% of the total population
and urine sample appears as the second commonest sample (98%) to be
submitted to the laboratory after blood (48%)—fer—examination. The
geographical distribution of UTI amongst the Nepalese population is 0.57% in
the mountains, 0.45 % is estimated to be in planes.-(BDeHS-2000)-
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All-together 1699 —urine samples were collected during the study period and
subjected for bacteria cultures in which significant growth was seen only in
271-€eases (16.0%) cases). A similar study carried out by Poudyal et al., {2011)
showed growth rate of (16.88%). This low growth result mightay be due to
inclusion of every patient—requesting—for—urine—edtture for routine check
upregardless-of-Hihess-and-symptem, the useprior use of antibiotics before the

culture request or possible presence of fastidious bacteria (Manandhar et al., _ - 4 Formatted: Font: Times New Roman, 12 pt,
. S Complex Script Font: 12 pt

Complex Script Font: 12 pt

- ‘[Formatted: Complex Script Font: 11 pt
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yrs 30-20 The maximum number of growth was observed in age group
edlture_growth high The .(%20.3) 40-30 followed by age group ,(%27.3)
Similar .(%12.4) than in males (%17.9) was seen among female-pesitivity
.(2008) and Bara (2005) results were seen in the earlier studies by Bomjan
This higher growth positivity seen in females was found to be statistically
significant (p<0.05)_and is attributed to their anatomical structure (short

Formatted: Font: Times New Roman, 11 pt,
Complex Script Font: 11 pt

urethra_and proximity to anal orifice) leading to easy access for coliform
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These results are in consistent Simiar—resdltswith previous findings of -was

founewere-observed-in-the-study-by Jha and Bapat (2005), Manandhar et al.,
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(1996), Rajbhandari and Shrestha (2002), Regmi et al., (2003), Shrestha et al.,
(2005) and Steenberg et al., (1969),-Manandharet-al--(1996),-Rajbhandari-and

Bapat(2005). The females of this age group are sexually active and are of
child_bearing age. A number of studies suggest that sexual activity is an

important factor in the pathogenesis of UTI in women. In young sexually
active women, sexua activity is the cause of 75-90% of bladder infections,
with the risk of infection related to the frequency of sex-(F-NicoHe LE-2008)-
. In male maximum number of growth was found in age group 60-70 years
(20.5%) followed by the age group 20-30 years (16.7%).

Gram negative isolates were predominant constituting (%87.8) 238 of the tota
isolates. Gram positive isolates constituted 33(12.1%). In a study done by
Karki et al., (201004), 91.1% of the isolates were Gram negative bacilli and

8.8% of them were Gram positive cocci. The higher incidence of UTI by

Gram negative bacilli was also accounted in a study conducted by Baral
(2008) Marquezet al., ,(2006) Puri ,(2008) Shrestha et al., (2005), Thakur

etal., (2011), Si

-and-Marguez(2005)-Bomjanet-al--(2008)- E.scherichia coli _183(88.2%) was
the most frequently isolated species—with——183(88:2%); followed by
Staphyloeoeeus aureus with 35 (11.7%), Klebsiella pneumoniae 19 (7 %),
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Acinettobacter spp.; 15 (5.5%)._The high prevalence of E. coli seen in this ./~ Tormaﬁed; Font: Times New Roman
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(12006), -and—Fhakuret-al—(2011) Poudyl-et-al-(2011), Baral et al., (2012) ;

Rajan-et-al-(2012)-in Nepal. These results were in harmony with the results

Gales ,(2008) Baral obtained in smilar studies byet al., Mathai_,(2002) et al.,
Farrel(20057) Shrestha{2008)-Baral ;and (2001)et-al-and-Gales{2003)-et
al;.-{2002)-

E. coli can bind to the glycoconjugate receptor (Gal o 1-4 Gal) of the

uroepithelial cells of human urinary tract so it can initiate infection itself. E.

coli isisolated in 90.0% of infections and strains are characterized by unigue
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virulence determinant, the p pilus (Gal-Gal receptor)-{dehnson,-1991}. E. coli
is the most predominant organism to colonize the urethral meatus (Schaeffer
and Chmiel, 1983) and perineum (Leigh, 1990) before ascending to the
bladder. Strains of E. coli appear well adapted to invade urinary tract
(serogroups 02, 04, 06, 07, 08, 09) which forms the majority of isolates of UTI
{Chakraberty.2001). This ability of E. coli may be the reason to be the most

frequent organism to cause UTI in both sexes all over the world. In the study

”””””””””””””””””” o
\

urinary pathogen and found that most of the E. coli strains possessed

urovirulence determinants which include mannose-resistant hemagglutination,

F fimbriae, P fimbriae, hemolysins and aerobactin. It reflects that
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Formatted: Font: Times New Roman, 12 pt,
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uropathogenic E.coli possess a number of potential specific virulence factors

that are responsible to overcome the natural defense mechanisms and able to
colonization in urinary tract. Staphylococeus aureus is the most predominant

species colonizing the urethra and the perineum in both sexes. Furthermore, it

is an opportunistic pathogen and can cause infection when the immune system

is impaired. Presence of this organism in urine often indicates pyelonephritis

acquired via hematogenous spread, so a pure culture of S aureusis considered - { Formatted: Font: Italic )

to be significant regardless of the number of CFUs (Forbes et al., 20072).

Antibiotic susceptibility testing has become a very essential step for the proper

treatment of infectious diseases. E. -coli was found more suseptible to - { Formatted: Font: talic ]

nNitrofurantoin, (80.87%) , gentamycin (71.15%). Among the 2™ line drugs, ~ {(Pormatted: Font: ati J

tobramycin has (100%), amikacin has (77.6%), ofloxacin has (73.8%) and

ceftazidime has (62.8%) suseptibility. The least sensitive drug was

amexiettnamoxycillin(9.25%. - {Formatted: Font: Not Italic }
- ‘{Formatted: Indent: Left: 0", Right: 0", Space}

Before: Auto, After: Auto

Antibiotic resistance is now accepted as major public health issue and has

significant implication on health and patient care. Resistance to antimicrobial

drugs is associated with high morbidity and mortality, high health-care cost

and prolonged hospitalization. The problem antimicrobial resistance is more

troublesome tefor developing countries. WHO and the European Commission
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(EC) have recognized the importance of studying the emergence and

determinants of resistance and the need for strategies for its control.
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Out of -total 271 bacterial isolates, 190 (70.11%) isolates showed multidrug+- - - Tormaued: Indent: Left: 0", Right: 0", Space}
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resistance. The high multi—drug resistance in the study was showed by
Acineitobacter spp.s (93.3%), followed by Pss.seudemenas aedroginesaaer ug
inosa (90.9%), Staphylococeus —aureus (82.7%), E. coli ,—(%67.2) K. _ - { Formatted: Font: Italic

<

pneumonia .—(%57.9) eln a study carried out by Tuladhar et al. (2003} a  {(Pormatted: Font: taf
\{Formatted: Font: Italic
TUTH, MDR bacterial strains were detected in 35.2% cases in which the most _
B { Formatted: Font: Not Italic

predominant was E. coli (22.2%) followed by Klebsiella spp. (6.1%) and -~ { Formatted: centered

o L )
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has strains producing multidrug resistance is variation indicatesTh -{2005)

.in Nepal been steadily increasing over the past few years The emergence of

MDR is clearly related to the quantity of antibiotics and how they are being
used—{Lewy—1997). —Outcome of prevalence of MDR depends on various
factors, MDR criterion being the chief one followed by the types of antibiotics

used in antibiogram and study population.

P.Pseudemenas aeruginosa shows a remarkable capacity to resist antibiotics,

—

enzymes inactivating aminoglycosides or modifying their target), over-
expression of efflux pumps, decreased expression of porins, or mutations in
quinolone targets and these mechanisms are often present simultaneously,
thereby conferring multiresistant phenotypes (Lambart, -2002;-anrd Misaros et
al., 2007).

The high level of drug resistance seen among E. coli is due mediated by B-

A

lactamases, which hydrolyze the pB-lactam ring inactivating the antibiotic.; The

classical TEM-1, TEM-2, and SHV-1 enzymes are the predominant plasmid-
mediated f-lactamases of gram-negative rods (Livermore, 1995). Mutations at
the target site i.e. —-gyrA, which is a gyrase subunit gene, and parC, which
encodes a topoisomerase subunit, confer resistance to fluoroquinolones (Ozeki
et al., 491997). In addition to this mechanism, there are more than seven
efflux systems in E.scherichia coli that can export structurally unrelated
antibiotics; these multidrug resistance efflux pump (MDR pump) systems

contribute to intrinsic resistance for toxic compounds such as antibiotics,
antiseptics, detergents, and dyes (Sulavik et al., 2001).
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Similarly, higher level of drug resistance seen among K. pneumoniae and.. ,{Formatted: Font: Not Bold, Complex Script J
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lactamases primarily ESBL, AmpC and Metallo B-lactamases. The fact that

the carriage of resistance trait for quinolones and aminoglycoside in the
plasmid along with the gene for B-lactamases have had a great impact on the
drug resistance character shown by these pathogenic bacteria (Lee et al., 2003;
Picao et al., 2008 and Thomson gt al,, 2000;-ee-et-al-—2003;Picao-et-al; - {Formatted: Font: Not Bold, Italic, Complex J
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CTX-M and ARI-1 located in the plasmid in concert with permeability Latin and Asian text, Adjust space between
reduction and atered penicillin binding protein,(Berezin-and-TFowner-1996).

ARI-1is anovel B-lactamases that confer resistance to imipeneam which was

first isolated from a blood culture at Royal Infirmary Edinburgh in 1985

{Paton—et—al;—1993). Resistance to aminoglycosides is due to enzyme that

modifies the substrate by adenylation, phosporyltion and acetylation and genes

for this are located in plasmid and transpososns—(Pevaud—et—al—1982).

Similarly, resistance to quinolones is due to changes in structure of DNA

gyrase subunit by gyrA and parC gene mutation, multiple effulux pump and
decreased uptake (Seward-and-Towner—1998-and Hamouda et -al.,-2004).
Resistance to tetracycline and their derivatives can be mediated by
tetracycline-specific efflux pumps or ribosomal protection and multidrug
efflux systems—{Magnet—et—al—2001-and-Fluit-et—al—2005). Carbapenem
resistance may be caused in part by impaired permeability, resulting from
decreased expression of porins or by modification of penicillin binding protein
and carbapenem hydrolyzing B-lactumase especialy OXA-type play a major
role (Fluit et al., 2001)-(Ozen-et-al--2009).
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cephal osporins and damage bacteria by inactivating penicillin binding proteins
(PBPs), enzymes that are essential in the assembly of the bacterial cell wall.
Methicillin resistance in Staph. aureus is primarily mediated by the mecA
gene, which codes for the modified penicillin-binding protein (PBP2a). PBP2a
has a very low affinity for -lactam antibiotics. The mecA geneis found on a

large mobile genetic element called the Sstaphylococcal chromosomal cassette
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diverse in the future and will create increasing challenges for those setting

guidelines for detection in the clinical microbiologica laboratory thus always
dictating the need for continuous monitoring of those criteria (Paterson_and
Bonomo, —et—al;—2005) and detection of ESBL producers for the above
mentioned reasons._The incidence of ESBL producing strains among clinical

isolates has been steadily increasing over the past few years (since their

description in the early 1980s) & has risen to prominence among

Eenterobacteriaceae isolates all over the world. = {
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to commonly used antibiotics than non-ESBL producers. Of al the ESBL
producers all were resistant to five or more than five of the most commonly
used antibiotics. In a similar type of study conducted by Tseringg-et-al- et al.,
(2009), ESBL producers were significantly resistant to commonly used
antibiotics than non-ESBL producers and multidrug resistance was
significantly higher (69.14%) in ESBL positive isolates than non-ESBL
isolates (21.66%).

developing countries (Lester et al, 1990) is often due to self-medication, the
suboptimal quality of antimicrobia drugs, and poor community and patient
hygiene (Walson et al, 2001). Second, inappropriate use of antimicrobial
agents is widespread as many people can easily buy antibieticsfrom-some

h-or-without prescriptions.
This widespread and inappropriate use of antibiotics is recognized as a
significant contributing factor to the spread of bacterial resistance and the
development of resistance to antimicrobial agents (Mincey and Parkulo,
2001). Third, there is evidence that for most bacteria, increased usage of a

particular antimicrobial agent correlates with increased levels of bacteria

resistance to that agent-(Granizo-et-al;2000)..
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CHAPTER VI

CONCLUSION AND RECOMMENDATIONS
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(n=271). Gram negative isolates were predominant.-constituting-238-(87-8%)
of-the-total-iselates. -E.scherichia-scheriehia —coli was the most frequently
isolated species ~ ——Among the common 1 line
antibiotics used against all Gram negative bacteria

-(84-4%)—followed -by —gentamycind—by—gentamyein—(79-8%). Hi :

respectively—Among the common 1% line antibiotics —used against all Gram
positive urine isolates, the most effective antibiotic was found to be
nitrofurantoin.-(87-:9%,); followed by gentamycin. -(75:6%)--Vancomycin was
100% sensitive against all Gram positive urine isolates.

MDR isolates were One-hundred-and-ninenty190190 (70.11%) of theisolates _ - - Formatted: Font: Not Bold, Complex Script }

were-MBR-andand 77(28.45%) of isolates were confirmed positive for
ESBL production. The high multi drug resistance was showedn by
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aeruginosa—{96:9%-),_Staphyleceeeus aureus {82-7%j, E.-coli ,{(%67-2-K.
pneumonia{%57-9)-¢). ESBL production was found highest in E.coli (31.6%)

followed by K. pneumoniae{31:5%), -P.seudemenas aeruginosa (27-3%j) and ;
Acinenitobacter spp (26:7%).
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6.2 Recommendations

1. Routine ESBL testing in clinical laboratory is recommended. __ -~ -{ Formatted: Font: Not Bold, Complex Script
7777777777777777777777777777777777777777777777 Font: Not Bold

2._Further study on etiology especialy the organisms that cannot grow on Tormaﬁed: Font: Not Bold, Complex Script
Font: Not Bold

the media used and the provided cultural conditions should be carried

out as an extension of this study.

3. _Thelarge number of multi drug resistant strains were isolated. To limit - Tormaned: Font: Not Bold, Complex Script
777777777777777777777777777777777 Font: Not Bold

the spread of resistance, stringent guidelines for antibiotic policy, over

prescription, incorrect prescription, non compliance by patients should
be addressed scrupulously both within and outside the hospital.
4. Genotypic characterization of MDR strains and ESBL strains should be

done in order to ascertain the location of drug resistance genes and to

characterize the mechanism of drug resistance.
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CLINICAL AND MICROBIOLOGICAL PROFILE OF PATIENT
Clinical Profile:
NaMe: tov oo et e e e i e e e e Lab No: ...

AQE [ SEX: it it e e e e e et et et s . Date: ... ...

AdAress: oo vew v v e e e e e e e e

Brief Clinical History:
Probable Diagnosis: .........ccccocecvveeneee

Types of sample: ..cceeeerieeeecieiriernes

Current empirical antibiotic therapy prescribed by treating physician: .......c.cocoeevveniiieeniiinnn.

Duration of hospital stay (For inpatients)...........c.cceeueeevnee

Microbiological Profile:

Specimen: ... ... oo vee vee vee aee .
Time of sample collection: ... ... ... oo vev vev een ...
Mode of Collection: ... ... ... oo vev ver vee .. Receiving time at the laboratory: ... ...

Direct Microscopic observation (if necessary):
Incubation: 1) Aerobic 2) Anaerobic 3) Microaerophilic
Incubation temperature: ... ... ... oo eerieroes ... Incubation time: ... ... ... oo e ee. ...

ajltureon: ) ) IR K) T

Reading of Culture Plates:

Media

used Feature Shape | Sze Color Texture Opacity Consistency

Gram staining reSultS: ... ... ... oo oo ver vee cee cee et et et e e e

Catalase: ... ... o coeveevee vee e o OXidase: ... vev ver vee e et et e

Coagulase: ... ... vevver vee e e e . Others: ... oo voe vee cee e e

Provisional Identification of Organism: ... ... ... ... ... oo e vee e ...

Inoculationon: 1) ... oo vee eee ) T ) T

BIOCHEMICAL TESTS
Citrate: ... oo vee vee e et e s Urea: .. voe ver e cee e v e

Others: ... ... ... .

Organism Identified @s: ... ... o oo e vee e e e e e e e /{Formaned: Centered
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Antibiotic sensitivity test method: Kirby-Bauer M ethod

Antibiotics used

Zone of inhibition (mm)

I nterpretation

Day4 (. o ... )

Screening of the Multi-drug resistant isolates for ESBL Production

Screening agents used

Zone of inhibition (mm)

I nterpretation

Ceftriaxone

Cefotaxime

Ceftazidime

Cefpodoxime

Aztreonam

Day5(..../..........)
ESBL Confirmatory Test

Combination Disks used

Increasein size of zone of
inhibition (mm)

I nterpretation

Cefepime-clavulanate

Cefotaxime-clavulanate

Ceftazidime-clavulanate

Cefpodoxime-clavulanate
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APPENDIX B

L Composition and Preparation of Different Culture Media

The culture media used were from two companies

a. Hi-Media Laboratories Pvt. Limited, Bombay, India.
b. Oxoid Unipath Ltd. Basingstoke, Hampshire, England.
c. Mast Diagnostics, Mast house, Derby Road, Bootle.

(All compositions are given in grams per liter and at 25°C temperature)

1. Blood agar (BA)

Blood agar base (infusion agar) + 5-10% sheep blood

Ingredients gm/liter
Beef heart infusion 500.0
Tryptose 10.0
Sodium Chloride 5.0
Agar 15.0

Final pH (at 25°C) 7.3+0.2

42.5 grams of the blood agar base medium was suspended in 1000 ml distilled water and
sterilized by autoclaving at 121°C (15lbs pressure) for 15 minutes. After cooling to 40-50°C,

50 ml sterile defibrinated sheep blood was added aseptically and mixed well before pouring.

2. Chocolate agar (CA)

The sterilized blood agar was poured in Petri plates and was allowed to solidify and was
heated at 75°C in an oven for 30 minutes. By this time, the color changes to chocolate

brown.

3. MacConkey Agar (MA)

(Without sodium taurocholate, without salt and crystal violet)

Ingredients gm/liter
Peptone 20.0
Lactose 10.0
Sodium taurocholate 5.0
Sodium chloride 5.0
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Neutral Red 0.04

Agar 20.0

Final pH (at 25°C) 7.440.2

55 grams of the medium was suspended in 1000 ml of distilled water and then boiled to

dissolve completely. Then the medium was sterilized by autoclaving at 121°C (15 lIbs

pressure) for 15 minutes.
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4. Mueller Hinton Agar (MHA)

Ingredients gm/liter
Beef, Infusion form 300.0
Casein Acid Hyrolysate 17.5
Starch 1.5
Agar 17.0

Final pH (at 25°C) 7.440.2

38 grams of the medium was suspended in 1000 ml distilled water and the medium was

warmed to dissolve. 10 ml was distributed in test tubes and sterilized by boiling in water
bath for 10 minutes.

5. Nutrient Agar (NA)

Ingredients gm/litre
Peptone 10.0
Sodium Chloride 5

Beef Extract 10.0
Yeast Extract 1.5
Agar 12.0

Final pH (at 25°C) 7.440.2

37 grams of the medium was suspended in 1000 ml of distilled water and then boiled to

dissolve completely. Then the medium was sterilized by autoclaving at 121°c (15 lbs

pressure) for 15 minutes.

6. Nutrient Broth (NB)

Ingredients gm/litre
Peptone 5.0
Sodium Chloride 5.0
Beef Extract 1.5
Yeast Extract 1.5

Final pH (at 25°C) 7.4+0.2
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13 grams of the medium was dissolved in 1000 ml distilled water and autoclaved at 121°C for

15 minutes.

7. _Muéler Hinton Broth

Ingredients gm/litre
Beef 300.00
Casein Hydroxylate 17.50
Starch 1.50
Calcium 0.003665
Magnesium 6.29

Final pH (at 25°C) 7.3+0.1

21 gram of the media was added to 1 litre of distil water, mixed well to dissolve and
sterilized by autoclaving at 121°C for 15 minutes.

8. Mannitol Salt Agar

Ingredients gm/litre
Protease peptone 10

Beef etract 1

NaCl 75
D-Mannitol 10
Phenol Red 0.025
Agar 15

Final pH (at 25°C) 7.4+0.1

111 gram of the medium was dissolved in 1000ml distilled water and boiled
completely and sterilized by autoclaving at 121°C for 15 minutes.

9. Tryptic Soy broth+ 20% Glycerol

Ingredients gm/litre
Pancreatic Digest of Casein 15.0
Enzymatic Digest of Soybean Meal 5.0

Sodium Chloride 5.0

Glycerol 200ml

40 gram of the media was suspended in 1 litre of distilled water containing 200ml
glycerol and mixed thoroughly. It was boiled completely and autoclaved at 121°C for
15 minutes.
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1l. Biochemical Test Media

1. MR-VP Medium

Ingredients

gm/litre

Buffered Peptone

7.0

Dextrose

5.0

Dipotassium Phosphate 5.0

Final pH (at 25°C) 6.9+0.2

17 grams was dissolved in 1000 ml distilled water. 3 ml of medium was distributed in each

test tube and autoclaved at 121°C for 15 minutes.

2. Hugh and Leifson’s Medium

Ingredients gm/litre
T