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Abstract:

Urinary tract infections are infections of urinary tract (upper urinary tract or lower urinary tract).
It is a second infections acquired in hospitals. This is commonly caused by Gram-negative
bacteria. Infection caused by bacteria is more common than fungus. E.coli is a prevalent in
causing UT]I than Klebsiella and Pseudomonas. Bacteria are gaining resistance to drugs
becoming multi drug resistant which makes difficult to treat the patient. Other factors such as
age, sex, catheterization, diabetes, renal dysfunction and low immune response are also
responsible for UTI. UTIs are more common in women than men and it is seen more in older
age. 40% infections are associated with catheterization.

Combination of antibiotic can be given to treat the multidrug resistant UTI.

KEY WORDS: urinary tract infections, multi drug resistant bacteria, E.coli, pyelonephritis,
cystisitis, uretheritis.



Chapter-1
1.1 Introduction:

Urinary tract infections (UTI) are defined as infections of urinary tract. These can occur in any
part of urinary system which includes kidney, urinary bladder, and urethra [36]. UTIs are the
most common type of health care associated infections or hospital acquired infections [13, 9, 21,
6, 23]. UTI occurs when the immunity of host is weak or compromised then the virulent bacteria
adhere, multiply, and colonize in a part of urinary tract [29]. UTI is mostly caused by bacteria
but fungi and virus can also cause the urinary tract infection. [25]. UTI is more prevalent in
women than men [36, 14, 1]. It is more prevalent in sexually active women [14]. Pregnant
women are more likely to get UTI [15,] .the reason behind this is that women have shorter
urethra than men. The hormonal changes in women also make her more susceptible for UTI [28].
Some other factors such as age, gender also have important role in urinary tract infections [9, 36,
6, 1, 22]. It is more common in older person than Youngers [36]. Diseases like diabetes, renal
problem and liver problem makes person more susceptible for UTIs [30]. Catheterization in
hospital also leads to UTIs which are known as catheter associated urinary tract infections
(CAUTIs). CAUTIs are the second cause of nosocomial infection [13, 23]. These can be
prevented by reducing the catheterization [17].

1.2 Causative organisms:

Urinary tract infections are commonly caused by the gram negative bacteria. These bacteria are
normally present in the intestine. But by chance it enters in the urinary tract and cause infection.

The bacteria causing UTI includes E.coli, Klebsiella, Pseudomonas, Proteus, Enterococcus spp.,
Staphylococcus [7]. From these E.coli is prevalent in causing UTI[31,5,29]. 80% infections are
caused by heterogeneous strains of E.coli known as uropathogenic E.coli and these are drug
resistant strains.[38,2,18,14]This is also caused by fungi and commonly causing fungi is Candida

[7]1.

1.3 Urinary tract includes:

Kidney: Kidneys are two in number, small organ lie in abdomen on the sides of the spinal cord.
It plays vital role in body important function of it includes filtration of blood and remove the
waste materials and excrete as urine. It also regulates the blood pressure, water balance,
electrolyte balance, and helps in regulating the temperature of the body.

Ureter: These are thin tube like structures, two in numbers around 10 inches long. These carry
urine from kidneys to urinary bladder.



Urinary bladder: Bladder is a small balloon shaped organ lie in pelvic region. In women
bladder lies in front of uterus and in men it lies just above the prostate gland. When the bladder is
full we experience the sensation that we have to pass urine to empty the bladder.

Urethra: Urethra is thin tube like structure which is connected with bladder and through which
the urine pass and excrete through body. Urethra in women is shorter than it is in men.

UTI can involve any part of the tract as mentioned above. When infection is in kidney then it is
known as pyelonephritis. When it involves bladder then infection is known as cystitis and when
involves urethra it is known as urehritis.
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FIG.1.1. Urinary system

1.3 Types of urinary tract infections:

e Upper urinary tract infections: Infections which affects upper urinary tract which
includes kidney and ureters. Infections of kidney are life threatening if not treated
especially when the bacteria moves from kidney to blood. The movement of infectious
bacteria from kidneys to blood is known as sepsis. This can leads to serious low blood
pressure, shock, and if remain untreated can leads to death.

e Lower urinary tract infection: These include infections of lower urinary tract i.e.
urethra and bladder.



1.5 Causes of UTI:

Anything that reduces bladder emptying or that causes irritation in the urinary tract those all
things can leads to urinary tract infection. Some common causes that can leads to urinary tract
infections are:

e Obstructions:
Blockage in the tract due to which there is difficulty in urine passage can leads to
urinary tract infections. This obstruction can be due to an enlargement of prostate,
stones in kidney, and certain forms of cancer.

e Sexual activity:
During sexual activity pressure on the urinary tract can leads to movement of
bacteria from intestine into bladder. After intercourse, in most women bacteria are
released along with urine. Usually within 24 hours these pathogenic bacteria is
removed from bacteria

e Unhygienic washrooms:
Washrooms should be hygienic especially for women. In hygienic conditions in
washroom can lead to UTI because of their close contact of urethra to the surfaces
of washrooms.

1.6 Risk factor:

e Gender:
Women are more prone to get UTI because they have shorter urethra as compared to
males.

e Diabetes:

Due to diabetes patient becomes more susceptible to UTI.

e Prolonged use of catheters:
Catheters are flexible, thin tubes placed in urinary bladder to drain urine. These are used
when someone is unable to urinate normally. Urine drains through the tube into a
collecting bag (Maki PG et al, 2001). Long term use of these catheters can increase the
risk of urinary tract infections. It make easier for bacteria to enter into the bladder. We
can treat this infection by removing the catheters.

e Use of Spermicide:
Use of spermicides can increase the risk of UTI. As they cause skin irritation in some
women. This increases the chances of entry of bacteria in urinary bladder.

e Use of latex Condoms:
Use of latex condom can also increase the risk of UTI by increasing the friction during
intercourse and irritating the skin.



e Loss of Estrogen:
After menopause, there is a loss of estrogen which leads to changes in the normal flora of
the urinary tract or vagina. This change increases the risk of urinary tract infection.

1.7 Symptoms of UTI:

Symptoms of urinary tract infection depend upon that which part is infected.
Symptoms of lower UTI:

Infection of bladder (cystitis): symptoms of this include,

e Inflammation of urethra and bladder,

e Dysuria,

e Urinary urgency,=: sensation of urinating urgently
e Cloudy, bad smelling

e Bloody urine

e |lower abdominal pain,

e Mild fever.

Infection of urethra (urethiritis): symptoms include,
e Burning sensation during urination
Symptoms of upper UTI:

Upper UTI includes infection of kidneys. Symptoms of this appear rapidly and may or may also
shows symptoms of lower UTI.

e High fever,

e Chills,

e Pain and tenderness in the upper portion of back at waist level and its sides,
e Nausea,

e Vomiting.



Chapter 2

Review of literature

We conform the urinary tract infections when in cultures we get 1000,000 CFU/ml and along
with at least one microorganism in urine found during routine microscopy or wet mount [13, 36].
Urinary tract infections are most common infection among the hospital acquired infections,
counting more than 40% of nosocomial infections [*® *°]. Urinary tract infections due to
catheterization are the second cause of hospital acquired infection in the intensive care units [13].
Indwelling urinary catheters are responsible for approximately 80% of nosocomial infections of
urinary tract [16, 5].

Urinary tract infections are more common, severe, and have worse effects in patient with diabetic
mellitus type 2 and in this the infections are mostly caused by resistant pathogenic bacteria [26,
12]. Symptoms of urinary tract infections are similar as those in infections in non diabetic
patient. There is no indication to treat the patient with diabetic having asymptomatic urinary
tract infections [26].

Febrile urinary tract infections a common bacterial infection that may lead to substantial
morbidity and mortality especially among the elders [37].

A study of 1540 nursing home residents determined that the risk of hospitalization, length of
hospitalization, and length of antibiotic therapy were three times higher in catheterized residents
than non catheterized resident[20]. The most notable complication associated with indwelling
urinary catheters is the development of nosocomial urinary tract infections, known as catheter
associated urinary tract infections (CAUTISs). Most cases of catheter associated bacteriuria or the
presence of bacteria in the urine are asymptomatic. However, when an episode of CAUTI
becomes symptomatic, the vresulting sequelae can range from mild (fever, uretheritis, and
veystitis) to severe (acute pyelonephritis, renal scarring, calculus vformation, and bacteremia). If
these infections are left untreated then these can lead to urosepsis and death [27].

These complicated infections recur and result in long term morbidity due to the presence of
encrustation and blockage of catheter by crystalline biofilms that increase resistance to the host
immune response and to antibiotic [22].

Second leading causative agent for catheter associated urinary tract infection and asymptomatic
colonization is Candida, where as it was studied previously that Candida is third leading
pathogenic organism causing urinary tract infection [31].

Multi drug resistant Enterobacteriaceae (MDRE) and recently carbapenemase producing
Enterobacteriaceae (CPE) is spreading which is found as major public health concern in patients
with urinary tract infection. A study was conducted on 442 patients out of whom 182



Enterobacteriaceae strains were isolated. In these 160 isolates (87%) were MDRE amnd 5
isolateswere carbapenemase producers (CPE).the most common multi drug resistant isolates
obtained were E.coli and Klebsiella pneumonia[8].

Infection caused by strains of Klebsiella producing carbapenemase(KPC) are becoming
significant threat in recent years. These infections are associated with high rate of mortality. A
patient who are in critical condition they can be treated with two or more drugs shows activity
and increases the survival rate [34]

Adenosine-50[J-triphosphate (ATP) is a neurotransmitter and inflammatory cytokine found
when there is lower urinary tract infection, in disease condition the normal mechanism of body is
disturbed and ATP is produced. ATP also reflects as biomass of the microbes thus this can be
used as marker to diagnose the urinary tract infections [11].

E.coli is most commonly causing bacterial infections in humans and animals. It is a prominent

cause of urinary tract infections 80% infections are caused by this [3, 25, 28]. The treatment of
infections caused by E.coli is difficult due to the development of resistance to many antibiotics.
These are multi drug resistant E.coli[3,25]. In recent years the development of vaccine against

uropathic E.coli associated urinary tract infections. For the prevention of chronic and recurrent
infection caused by multidrug resistant strains vaccine is a viable approach [25].

Pseudomonas aeruginosa is also a Gram-negative pathogen causing infections especially when
patient is immune compromised. Then these are commonly leading to nosocomial infections
such as UTI, pneumonia and bacteremia. [33].

Urinary tract infections are the most common infection in women caused by bacteria. Use of
bacterial based therapeutic vaccines can be the effective strategy to reduce the occurrence of
recurrent urinary tract infections [24].

Urinary tract infection acquired in hospitals is the most common cause hospital acquired
infections, and 97% it is caused by catheterization mentioned in the report of National
Nosocomial Infection Surveillance system [19].



Chapter 3

MATERIAL & METHODS

3.1 Sample collection;

For diagnosis of UTI urine sample is taken. The quality of urine specimen for culture is
important to determine the infection. The specimen of choice is the first morning void, since it is
generally more concentrated ,due to the length of time the urine was in bladder. The preferred
collection method is midstream, clean-catch specimen. Specimen collected from a newly
specifically designed sterilized container.

Procedure for collection of midstream urine sample (MSU):
For collection of midstream urine specimen, patient is told to wash his or her hands and genitals.

Precaution to be taken while taking the sample:

Women patient is told to hold, open her labia (entrance
of vagina).Men pull back his foreskin. Pass sample urine into toilet. Then without stopping the
flow of urine; catch some urine in a sterile bottle. Once she has enough urine in the bottle, finish
off passing the rest of her urine into toilet.

Do not open the sterile bottle until you are ready to take sample. do not need to fill the bottle to
the top, a small amount will do. (Some specimen bottles contain a preservative, if this is the case,
a mark on the bottle will indicate the ideal amount of urine). Avoid touching any part of his or
her genitals with the bottle, as this will increase the risk of contamination. Put the cap back on
container. The sooner the sample is given in to the laboratory. Within two hours is best. If that is
not possible, put the sample in the fridge until you take it to the laboratory.

3.2 Processing of urine sample

After collecting the sample the sample was processed on same day. On first day the culturing
was done and on next day identification of organism was done on the basis of growth characters,
Gram staining and biochemical tests. Then it was processed further for antibiotic sensitivity
testing.

3.3 Culturing of urine sample:
Media used for culturing.

e Blood Agar
Blood agar is the enriched medium, is a bright red and opaque medium. Some bacteria are more
demanding in the nutrients they require for growth, a quality that results in their being called
fastidious. The varieties of complex nutrients found in blood support the growth of most bacteria.

Such media are said to be complex and enriched. In addition its role in fostering the growth of
difficult to culture organisms, blood agar has a differential function. Bacteria growing on blood



agar can be classified in part on what they do to the red blood cells incorporated into the
medium. Bacteria can be differentiated on the basis of hemolytic.

e CLED Agar

CLED agar is an abbreviation for cystine lactose- electrolyte deficient agar. CLED agar is a
valuable non- inhibitory growth medium used in the isolation and differentiation of urinary
organisms. Being electrolyte deficient, it prevents the swarming of Proteus species. Cystine
promotes the formation of cystine-dependent dwarf colonies. Lactose fermenters produce yellow
colonies on CLED agar, on-lactose fermenters appear blue.

Procedure:

Media was prepared and autoclaved at 121°C for 15mins at 15 Ibs pressure.
20-25 ml media was poured in sterile, disposable Petri plates.
It was allowed to solidify.
All requirements like inoculating loops, sample, plates, slides, burner, normal saline all
was kept in laminar flow.
Urine sample was mixed properly and inoculating loop was red heated to sterilize it.
Label the plates with lab identification number that is given to the sample.
7. With cooled sterilized loop loopful of sample was taken and streaking was done on
blood agar, and then again with sterilize loop streak sample similarly on CLED media.
8. Plates were incubated at 37°C in an incubator for 24 hrs.
9. Wet mount were observed.
10. On next day the growth was observed.

N =

oo

Processing on next day:
Growth was observed. Colonies were identified. Gram staining and biochemical test was
done to identify the organism.

3.4 Biochemical testing (IMVIC Tests):

IMVIC reaction is set of four useful reactions that are commonly employed in the identification
of members of family Enterobacteriaceae. Enterobacteriaceae are gram negative bacteria that
grow in the intestinal tract of humans and other animals. The four reaction are Indole test,Methyl
Red test,VVoges proskauer test and Citrate utilization test.



e Indole Test
Principle of Indole Test:

Certain bacteria decompose aminoacid present in peptone into indole using enzyme
tryptophanase.

i. Tryptophanase

Tryptophan -------------------------- — indole + pyruvic acid =NH3
ii. H20

Production of indole is detected using Ehrlich's reagent or Kovac's reagent. Indole reacts with the
aldehyde in the reagent and gives red color. An alcoholic layer concentrates the red color as a
ring at the top.

Procedure:
1. Growth was inoculated in the peptone water.
2. It was incubated at 37°C for 4 hrs.
3. After incubation few drops of kovac’s reagent was added.
4. Solution was mixed properly and change in colour was observed.
Interpretation:
Colourless solution- indole test negative
Pink coloured solution- positive test

Example: Escherichia coli: Positive, Klebsiella pneumoniae: Negative.

e Methyl Red Test
This test is employed to detect production of sufficient acid during fermentation of glucose by
bacteria and maintenance of pH below 4.5.

Principle:

This is to detect the ability of an organism to produce and maintain stable acid end products from
glucose fermentation. Some bacteria produce large amounts of acids from glucose fermentation
that they buffering action of the system. Methyl red is a pH indicator, which remains red in color
ata pH of 4.4 or less.

Procedure:
1. Sterile tube containing glucose phosphate broth was taken.
2. Sample growth was inoculated into it and mixed properly.
3. Incubation was done for 4-6 hrs at 37C

10



4. 5drops of MR reagent was added and mixed.
5. Change in colour was seen and noted.
Interpretation:
Red colour- positive MR test
Yellow colour — negative MR test

Examples: Escherichia coli, Proteus vulgaris: Positive, Klebsiella: Negative

e Voges Proskauer Test
Some bacteria produce acetyl methyl carbinol or its reduction product 2,3 butylene glycol from
pyruvic acid in the media. In the presence of alkali and atmospheric oxygen, the small amount of
acetyl methyl carbinol present in the medium is oxidized to diacetyl which reacts with peptone of
the broth and produces red color.

Principle:

While MR test is useful in detecting mixed acid producers, VP test detects butylenes glycol
producers. Acetyl methyl carbinol (acetoin) is an intermediate in the production of butylene
glycol. In this test two reagents,40% KOH and alpha-nephthol are added to the test broth after
incubation and exposed to atmospheric oxygen. If acetoin is present, it is oxidized in the
presence of air and KOH to diacetyl.

Glucose ----=-=-=-=nemomoenens > Acetoin

Acetoin -------------mmemmeeeeo- > Diacetyl +H20
Atmospheric O2

Alpha -naphthol
Diacetyl + guanidine component of peptone --------------------=-----—- > pink color

Diacetyl then reacts with guanidine component of peptone, in the presence of alpha-naphthol to
produce red color. Role of alpha- naphhol is that of a catalyst and a color intensifier.

Procedure:
1. Sterile tube of glucose phosphate broth was taken.
2. The sample was added to this and incubated it for 4-6 hrs.
3. To the test tube 0.6ml of alpha-naphthol was added.
4. To this 0.2 ml of 40% KOH was added and mixed properly.
5. Tube was allowed to stand for 15 min.
6. Then change in color was seen.

Interpretation:

Red colour- positive test

Colourless — negative test

11



Examples: Escherichia coli: Negative, Klebsiella pneumoniae :Positive

e Citrate Utilization Test

This test detects the ability of an organism to utilize citrate as the sole source of carbon and
energy. Bacteria are inoculated on a medium containing sodium citrate and a pH indicator
bromothymol blue. The medium also contains inorganic ammonium salts, which is utilized as a
sole source of nitrogen.

Principle:
Citrate SR R— > Oxaloacetate + Acetate
Oxaloacetate ~ -------------=---------- > Pyruvate + CO2

CO2 + Na + H20 --------mmmmmmmm e > Na2CO3

Utilization of citrate involves the enzyme citritase, which breaks down citrate to oxaloacetate and
acetate. Oxaloacetate is further broken down to pyruvate and CO2. Production of NA2CO3 as
well as NH3 From utilization of sodium citrate and ammonium salt respectively results in
alkaline pH. This results in change of medium color from green to blue.

Procedure:
1. Sterile tube containing citrate media (Simmon’s citrate agar) was taken.
2. Sample was inoculated on the media.
3. Then incubated at 37C for overnight.
4. Change in colour was observed.
Interpretation:
Green colour- negative citrate test
Blue colour — positive citrate test

Examples: Escherichia coli: Negative, Klebsiella pneumoniae: Positive

e Urease Test

Urease broth is a differential medium that tests the ability if organisms to produce an exoenzyme
called urease that hydrolyzes urea to ammonia and carbon dioxide. The broth contains two pH
buffers, urea, a very small amount of nutrients for the bacteria, and the pH indicator is phenol
red. Phenol red turns yellow in an acidic environment, fuchsin in an alkaline environment. If urea
in the broth is degraded and ammonia is produced, an alkaline environment is created and the
media turns pink. Many enteric can hydrolyze urea; however only a few can degrade urea rapidly
these are known as rapid urease positive organisms.

12



Principle:

Many organisms especially those that infect the urinary tract, have a urease enzyme which is able
to Split urea in the presence of water to release ammonia and carbon dioxide. The ammonia
combines with carbon dioxide and water to form ammonium carbonate which turns the medium
alkaline, turning the indicator phenol red from its original orange yellow color to bright pink.

(NH2)CO + H20 ---memeemmemmcee > C02 + 2NH3

Procedure:

1. Loop was sterlized and then allowed to cool.

2. Loopful organism with the loop was taken aseptically.

3. Sterile urea slant tube was taken.

4. The slant of the medium is inoculated by streaking the surface of the agar in zigzag
manner.

Again the neck of the urea tube was sterilized on flame and placed in the test tube rack.
Tightened the cap and incubated at 37°C for 24-48 hours.

Obtain the tubes from the incubator and observe the color change.

No o

Examples: Proteus, Cryptococcus: Positive, Escherichia coli: negative
3.5 Antibiotic sensitivity Testing

Antibiotic sensitivity testing is done to determine which antibiotic will treat the patient. By this
we check the sensitivity of bacteria towards antibiotics. This will help to treat the patient with
infection.

Kirby-Bauer method

This method was used to do the antibiotic sensitivity. It is a type of disc diffusion method.
Mueller-Hinton agar was used for this. The organism is spread on media and antibiotic disc are
placed on it. During incubation the antibiotic is diffused into the medium and will not allow the
organism to grow. We can see the clear zone around the antibiotic disc. This zone is known as
clearance zone or zone of inhibition. This zone is measured. In this method antibiotic disc are
placed on spreaded growth, no control organism is used in this.

Procedure:
1. The growth was spread on sterilized MH media.
2. Then the antibiotic disc was put on it with the help of sterilized forceps.
3. Plates were labeled and then it was incubated for overnight at 37C.

13



Chapter 4
Observation:

4.1 Growth characters of E.coli:

e On CLED media it showed yellow growth (small colonies). Colour of medium is also
changed.

e On blood agar it showed small grayish green colonies.

e On XLD media conformation was done it showed green metallic growth.

Fig .4.1 Growth of E.coli on CLED medium(yellow colonies)
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Fig.4.2 Growth of E.coli on CLED medium (yellow colonies)
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Fig.4.4 Growth of E.coli on XLD media (conformation of E.coli)

16



4.2 Growth of klebsiella:

e On CLED agar it showed large mucoid yellow colonies.
e On blood agar it showed large mucoid greenish grey colonies.

Fig 4.5 Growth of Klebsiella on CLED media.
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4.4 Growth of Pseudomonas:

e On CLED media it showed the white and bluish mucoid colonies with fruity smell.

Fig.4.6 Growth of Pseudomonas on CLED media

18



Fig. 4.7 Growth of Pseudomonas on CLED media
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4.5 Biochemical testing of isolated strains:

Fig. 4.9 Tubes showing biochemical testing
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Fig4.10 Indole negative Fig.4.11 Indole positive

Klebsiella pneumoniae: Negative Escherichia coli: Positive,

Fig.4.12 Citrate negative Fig.4.13 Citrate positive

Escherichia coli: Negative, Klebsiella pneumoniae: Positive

21



Fig.4.14 Urease negative

Escherichia coli: negative

Fig.4.15 Urease positive
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Chapter-5
5.1 Results

For the analysis of urinary tract infections 200 samples were diagnosed out of which 80 samples
were positive shows the growth of bacteria and 110 samples shows no growth as these were
sterile. In these the male patients were 113 out of which 41 male patients were having urinary
tract infection and 72 patients were sterile. We have total 87 samples of female out of which 39
was positive, showing the growth of bacteria and 48 was sterile having no infection. In this data
of patient the age factor also shows a role. In my study 43 patient with age of >60year was
positive, 22 patient with age 40 -60years and 11 patient of was of age group of 30-40years and 5
patients was of age of 20-30years.

M above 60 year
B between 40-60year

between 30-40years

M below 30year

Fig. 5.1 Chart shows the percentage of age groups showing the positivity.

Other problems related to patient were also studied like liver problems, diabetes, renal problems,
surgery and other heart related problems. After analysis of data of patient got the result tShat 13
patient were of liver disfunction or fatty liver, 7 patient were diabetic, 20 patient were having
renal problemand 2 patient have history of heart disease ande 12 patient was having history of
surgery. ldentification of grown bacteria was done which shows the bacteria was E.coli,
Klebsiella, Pseudomonas.

23



5.2 Result of cultures:

Table 5.1. Result of culture:

S.NO. Name of bacteria NO. of positive samples
1. E.coli 59
2. Klebsiella 13
3. Pseudomonas 6
4. Enterococcus 2
total 80

m growh of E.coli
M growth of klebsiella
m growth of Pseudomonas

m growth of Enterococcus

Fig.5.2 Chart showing the percentage value of prevalence of particular bacteria
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5.3 RESULT OF ANTIBIOTIC SENSITIVITY TESTING

Antibiotic sensitivity was also done for all samples. Which shows some antibiotic were resistant

some were intermediate sensitive and some were sensitive.

Table 5.2. Reference range for sensitivity:

S.No. | Name of antibiotic Diameter for Diameter for Diameter for
resistance intermediate sensitive
sensitive

1. | Ciprofloxacin (5mcg) 15mm 16-20mm 21mm

2. | Norfloxacin (10mcg) 12mm 13-16mm 17mm

3. | Ofloxacin (1mcg) 10mm 11-12mm 13mm

4. | Ampicillin+ clavulanate | 13mm 14-16mm 17mm
(10mcg)

5. | Colistin (10mcg) 12mm 13-15mm 16mm

6. | Fosfomycin (200mcg) 10mm | - 11mm

7. | Gentamycin (10mcg) 12mm 13-14mm 15mm

8. | Piperacillin+ 17mm 18-20mm 21mm
tazobactum(100/10mcg)

9. | Amikacin(30mcg) 14mm 15-16mm 17mm

10. | Levofloxacin(5mcg) 15mm 16-18mm 19mm
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Fig.5.3 Antibiotic sensitivity against E.coli

Fig 5.4 antibiotic sensitivity against Klebsiella

Zone of inhibition
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Fig 5.5 Antibiotic sensitivity against Pseudomonas

Fig 5.6 Antibiotic sensitivity E.coli
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Table5. 3. Result of antibiotic sensitivity for E.coli

S.o. Name of antibiotic Antibiotic sensitivity

1. Ciprofloxacin Resistant in 99% samples

2. Fosfomycin Sensitive

3. Amoxycillin+ Clavulanate resistant

4. Norfloxacin Resistant

5. Ofloxacin Resistant

6. Cefoperazone+ Sulbactam Sensitive in 40%
Intermediate sensitive in 60%

7. Gentamycin Sensitive in 60%

Table 5.4. Antibiotic sensitivity result for Klebsiella

no. Name of antibiotic Antibiotic sensitivity
Ciprofloxacin Resistant
Fosfomycin Sensitive
Amoxycillin+ Clavulanate Resistant

Norfloxacin

Sensitive in 50%

XN |G|~ W NN

Ofloxacin Resistant in 90%
Cefoperazone+ Sulbactam Resistant in 80%
Gentamycin Sensitive
Colistin Sensitive

Table 5.5. Antibiotic sensitivity result for Pseudomonas

S.no. Name of antibiotic Antibiotic sensitivity
1. Ciprofloxacin Sensitive

2. Fosfomycin Sensitive

3. Amoxycillin+ Clavulanate Resistant

4. Norfloxacin Sensitive

5. Amikacin Intermediate sensitive
6. Piperacillin+ tezobactum Sensitive

7. Levofloxacin Sensitive

8. Ofloxacin Resistant

Above result were obtained for antibiotic sensitivity testing.
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Chapter-6
Discussion and conclusion:

After analysis of all data of patients we come to know that UTI are more common in women than
men. Age factor also affect the occurrence of urinary tract infection. In my study 43 patient with

age of >60year was positive, 22 patient with age 40 -60years and 11 patient of was of age group

of 30-40years and 5 patients was of age of 20-30years.

Study shows that urinary tract infection was seen more in age >60. Infection in age group of <30
was rare. Other problems related to patient were also studied like liver problems, diabetes, renal
problems, surgery and other heart related problems. After analysis of data of patient got the
result t5hat 13 patients were of liver dysfunction or fatty liver, 7 patients were diabetic, 20
patients were having renal problem and 2 patients have history of heart disease and 12 patients
was having history of surgery. We can say the other problems also affect the occurrence of
urinary tract infection. Renal problems in which there will be inflammation and urine will not be
passed properly which can ultimately result to urinary tract infection. As we know that kidney
filters blood and urine formation occurs and through ureters the urine reached into bladder where
it stores urine and when bladder is full then we have sensation of passing urine. Through urethra
we pass the urine to outside the body.

Urinary tract infections are more common in women than men as they have shorter urethra and
change in hormone. These are more prone in elders than younger. UTI are more seen in older age
that is above 60 year in which the immunity level of patient is decreased which make person
more susceptible for UTI. Thus this is less commonly seen in younger persons. These can be
seen in children due to low i8mmunity and their unhygienic conditions.

We have the Enterococcus bacteria in our gastrointestinal tract by chance it can transfer to
urinary tract and can cause urinary tract infection. Bacteria can also enter through contact of
urethra to con5tam8nated surface like unhygienic washrooms or toilet sheets. Bacteria enter in
urinary tract adhere to the epithelial lining of cells and there it colonize. In result it cause
inflammation and damage to the organs like urinary bladder which is known as cystitis and if it
reached to kidneys and damage the kidney which is known as pyleonephritis. Urinary tract
infections occur when the immunity level of person is low and when patient is unable to empty
the bladder completely.

Urinary tract infection is commonly caused by Gram negative bacteria. Bacteria which can cause
urinary tract infection include E.coli, Klebsiella, Pseudomonas, Proteus, other Enterococcus spp.
Sometimes it can be caused by other pathogenic bacteria which are transferred from other
infected organ to urinary tract. This can be Mycobactrium tuberculosis and other. There are
many symptoms by which it can be diagnosed that person is having UTI. 90% of urinary tract
infections are caused by E.coli.
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Patient may have the inflammation, pain in lower abdomen; burning sensation during passage of
urine etc. this can be diagnosed by symptoms of patient, urine analysis, ultrasound, and
cytoscopy of urinary tract

In urine analysis we can do wet mount and urine culture, and antibiotic sensitivity can be done.
By doing the antibiotic sensitivity we can come to know that which antibiotic are resistant and
which are sensitive. This will help doctor to prescribe the drugs to patient to treat him. Now days
the more bacteria are becoming resistant against many antibiotics due to which it is difficult to
treat the patient.

Conclusion:

Urinary tract infections are infections of urinary tract. These are mostly caused by pathogenic
bacteria. It is a second infection in infections which are acquired in hospital. 90% infections are
caused by E.coli. Many factors are responsible for urinary tract infections. Women are more
prone for urinary tract infections than men as they are having shorter urethra and hormonal
changes. Age factors also have a effect, old aged persons are more prone than younger due to
weaker immunity level. Long term use of catheters is also one of the causes of UTI. So to
prevent UTI we should maintain personal hygiene, avoid long term use of catheters, etc.

Long term use of catheters should be avoided. Treatment should be done by giving the
combination of antibiotics. Hospital wards, Operation Theater and washrooms should be
sterilized properly.
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Appendix

Composition of blood agar:

Peptic digest of animal tissue - 5g

Sodium chloride - b5g

Beef extract - 15¢g

Yeast extract - 15¢g

Agar - 15¢g

Distilled water - 1000ml
pH - 74%02

After autoclaving the media add 20ml in 500ml blood.

Composition of CLED media:

Peptic digest of animal tissue -  4g

Casein enzymic hydrolysate -  4g

Beef extract - 3¢9
Lactose - 10g

L- Cystine - 0.1-8g
Bromothymol blue - 0.02¢

Agar - 159
Distilled water - 1000ml
pH - 73x02

omposition of Simmon’s citrate agar:
C t fS ’s citrat

Magnesium sulphate - 0.20g
Ammonium dihydrogen phosphate - 19
Dipotassium phosphate - 19
Sodium citrate - 2
Sodium chloride - 5g
Bromothymol blue - 0.08¢
Agar - 15¢
Distilled water - 1000ml
pH -6.8+£0.2

36



Composition of Muller-Hinton agar:

Casein acid hydrolysate - 17.50g
Beef heart infusion - 29
Starch soluble - 15¢g
Agar - 179
Distilled water - 1000ml
pH - 73x01

Composition of Urease medium:

Peptic digest of animal tissue - 1.5g

Dextrose - 1.0g
Sodium chloride - Bg
Phosphate - 29
Phenol red - 0.012g
Agar - 15¢
Distilled water - 1000ml
pH - 6.8+£0.2

Composition of Gram stain:

A. 1% Crystal violet solution:

Crystal violet - 19

Distilled water - 100ml
B. Gram’s iodine solution:

lodine - 1g

Potassium iodide - 29

Distilled water - 300ml
C. Acetone

D. 0.5% Safranin solution

Composition of XLD ( Xylose Lysine Deoxycholate Agar) media:
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Yeast extract

Lysine hydrochloride
Xylose

Lactose

Sodium chloride
Sodium deoxycholate
Sodium thiosulphate
Ferric ammonium citrate
Phenol red

Agar

Distilled water

39
5¢
3.79
7.5¢
5¢
2.5¢
69
0.8¢
0.08g
159
1000ml
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