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Abstract: Urinary tract infection (UTI) is one of the most frequent types of
nosocomial infections and probably affects about one-half of all people during
their lifetimes. The predominant pathogen responsible for UTI is E.coli which
constitutes up to 80-85% and followed by Staphylococcus saprophyticus, a Gram
positive coagulase negative staphylococcus, and causes about 10% of infections
among young, sexually active women. The objective of the study was to isolate
Gram Positive Uropathogens causing urinary tract infections & to determine the
antimicrobial susceptibility pattern of the isolates. Mid-stream urine (MSU)
specimens will be collected from both inpatients (IPD) and outpatients (OPD)
suspected to be having urinary tract infection. Urine microscopy will be done for
pus cells and cultured on Blood agar, MacConkey agar & CLED agar. The plates
will be incubated at 37-C for 24-48 hours. Gram stain will be done to see the Gram
positive cocci in pairs or short chains. During 1 year period (January 2017 to
December 2017.) A total 355 urine samples of UTI suspected patients were
screened 119 (33.52%) patients were showed to be urine culture positive of which
80 (67.22%) females and 39 (32.77%) Male. The isolation percentages of gram
positive uropathogens were found as 45(37.81%) in which Staphylococcus aureus
22(48.88%) in which 8 were MRSA & 14 MSSA, Enterococcus spp.14 (31.11%),
and Coagulase negative staph aureus (CoNS) 9(20.00%).The gram positive and
gram negative bacterial proportion was 45(37.81%) and 74(62.18),
respectively.The present study exhibit that staphylococcus aureus is the most
common causative agent of urinary tract infection. Vancomycin, Teicoplanin and
Linezolid seem to the most effective drugs for treatment of gram positive
uropathogens causing UT].
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INTRODUCTION

Urinary tract infection (UT]) is one of the most
frequent types of nosocomial infections and probably
affects about one-half of all people during their
lifetimes [1, 2].

UTI occurrence is widely related to social
class, age of the patients, birth rank or size of family.
UTI affects people in varying incidences depending on
age group and gender [3].

Incidence of Urinary tract infection is higher in
women than men, 40%-50% of whom will suffer at
least one clinical episode during their lifetime [5].

Most urinary tract pathogens originate in the
fecal flora but only aerobic and facultative species such
as Escherichia coli possess the attributes required to
colonize and infect the urinary tract. Virulence factor of
causative organisms such as capsule which inhibiting
phagocytosis, pili which enable adherence and bacteria

Most of the time boys are greater risk before production like haemolysins which cause kidney
the age of 3 months but girls become at greater risk damage, and urease production which cause
thereafter. Studies have shown that 3% of prepubertal pyelonephritis [6].
girls and 1% of prepubertal boys are diagnosed with a
UTI [3, 4].
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The family enterobacteriaceae are the most
frequent pathogens detected causing 84.3% of the
Urinary Tract Infections [7].

The worldwide increase of uropathogens
resistant to former first line antibiotics, such as
Cotrimoxazole, fluoroquinolones and Cephalosporins,
has had detrimental consequences not only for
treatment but also for prophylaxis of infectious
complications after urological interventions. A
paradigm shift concerning asymptomatic bacteriuria has
had a great impact on the definition and management of
UTlIs today [8].

MATERIALS AND METHODS

In this study Total 355 patients with clinical
symptoms of any age group patient either Male or
Female suspected to UTI were sampled attending
Hospital of Teerthnaker Mahaveer Medical College &
Research Centre, Moradabad.

Mid-stream urine (MSU) specimens will be
collected from both inpatients (IPD) and outpatients
(OPD) suspected to be having urinary tract infection.

Urine microscopy will be done for pus cells
and cultured on Blood agar, Macconkey agar & CLED
agar. The plates will be incubated at 37°C for 24-48
hours. Any significant growth obtained will be
identified using general appearance of the colonies and
characters like pigment production and haemolysis.

Gram stain will be done to see the
characteristic morphology of Gram positive cocci in
pairs or short chains. Bacterial isolates were identified
and confirmed using standard microbiological method

which included Catalase test, Coagulase test and Bile-
Esculin Hydrolysis test.

Antimicrobial susceptibility testing of the
isolates will be carried out using Kirby-Bauer disc
diffusion method on Mueller-Hinton agar as
recommended by Clinical and Laboratory Standards
Institute (CLSI).Using following antibiotics
Amoxy/Clavulanicacid (30mcg), Amoxicillin
(10mcg),Ampicillin/Sulbactum  (10mcg),Vancomycin
(30mcg),Cephalexin (30mcg),Co-trimoxazole
(25mcg),Nitrofurantoin (300mcg) Norfloxacin (10mcg)
Ciprofloxacin (5mcg) Cefotaxime (10mcg) Teicoplanin
(300mcg) Linezolid (30mcg) Ofloxacin (5mcg)
Clindamycin (2mcg) and Tobramycin (10mcg).

Interpretation of diameter of growth inhibition
zone was done by using the standard interpretative chart
provided by disc manufacture. At 37°C after 24 hours
of incubation organisms were scored as sensitive or
resistant to corresponding antibiotics on the basis of
zone of inhibition following the criteria of Clinical and
Laboratory Standards Institute (CLSI).

RESULT AND DISCUSSION

A total 355 midstream urine samples (both
IPD & OPD) were processed from patients having
clinically suspected UTI attending Teerthanker
Mahaveer Hospital and Research Centre Moaradabad.
Out of which 119(33.52%) patients were showed to be
urine culture positive. Among them 80(67.22%) were
females and 39(32.77%) were male.

Total sample- 355
No. of culture positive sample- 119(33.52%)
No. of culture negative sample- 236 (67.42%)

Table -1: Sex wise distribution

Sex Positive cases | % | Negative cases | %
Male 39 32.77 56 23.72
Female 80 67.22 180 76.27
Total 119 100 236 100
H Male
# Female

Fig-1: Sex wise distribution

Table-1 & Figure-1 shows a total 355
midstream urine samples were processed from patients

having clinically suspected UTI among them
119(33.52%) samples yielded growth on culture in
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which 80(67.22%) were females and 39(32.77%) were

male.

Table-2: Age and sex wise distribution

Age group Male
5-10 4
11-20 3
21-30 13
31-40 8
41-50 7
51-60 4
> 60 3
Total 39

Female Total

4 8

7 10

26 39

19 27

11 18

8 12

2 5

80 119
H5-10 year
H11-20 year
M21-30 year
M31-40 year
M41-50 year
M51-60 year
M>60 yaer

Fig-2: Age and sex distribution

Table -2 & Figure-2 shows age & sex
distribution .Highest prevalence was seen in age group
21to 30 years 39 (32.77%) followed by 31 to 40 years

27 (22.68%) and the least affected age group above 60
years 5 (4.20%).This represented the increased
susceptibility of the younger population to UTlIs.

Table-3: Gram Positive Organism distribution

Gram positive organism | No. of Cases | Percentage
Staphylococcus aureus 22 48.88%
Enterococcus spp. 14 31.11%
CoNS 9 20.00%
Total 45 100%
25
20
15
10
5 -
0 -
Staphylococcus Enterococcus spp. CoNS
aureus

Fig-3: Gram Positive Organism distribution

Table-3 & Figure-3 shows Staphylococcus
aureus (48.85%) was most common gram positive

bacteria followed by Enterococcus (31.11%) and
Coagulase negative staphylococcus (CoNS) (20.00%).
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H MRSA
m MSSA

Fig-5 Distribution of MRSA & MSSA

Figure-5 showed total 22 Staphylococcus
aureus isolates from urine sample in which 8 (36.36%)
Were MRSA & 14 (63.63%) MSSA.

Recent studies have lighted the importance of
gram positive cocci in urinary tract infections. Urinary
tract infection (UTI) is one of the most frequent types of
nosocomial infections and probably affects about one-

half of all people during their lifetimes. Many of
nosocomial infections are  associated  with
microorganisms that are resistant to antibiotics and can
easily spread by hospital environment and personnel.
Monitoring of antimicrobial susceptibility can aid
clinicians for prescription of appropriate antibiotics and
prevention of development of drug resistance.

Table-4: Gram positive organism’s antibiotic sensitivity pattern

Antibiotics Staphylococcus aureus Enterococcus spp. CoNS
N=22 N=14 N=9
Resistant/Sensitive R S R S R S

Amoxy/Clavulanicacid | 16 (72.72%) | 6 (27.27%) | 10 (71.42%) | 4 (28.57%) | 5(55.55%) | 4 (44.44%)
Amoxicillin 19 (86.36%) | 3(13.63%) | 9(64.28%) | 5(35.71%) | 4 (44.44%) | 5 (55.55%)
Ampicillin/Sulbactum | 15 (68.18%) | 7 (31.81%) | 11 (78.57%) | 3 (21.42%) | 6 (66.66%) | 3 (33.33%)
Vancomycin 2 (9.09%) 20 (90.00%) | 1(7.14%) | 13(92.75%) | 1 (11.11%) | 8(88.88%)
Cephalixin 17 (77.27%) | 5(22.72%) | 7 (50.00%) | 7 (50.00%) | 5 (55.55%) | 4 (44.44%)
Co-trimoxazole 14 (63.63%) | 8(36.36%) | 9 (64.28%) | 5(35.71%) | 8(88.88%) | 1(11.11%)
Nitrofurantoin 10 (45.45%) | 12 (54.54%) | 10 (71.42%) | 4(28.57%) | 5 (55.55%) | 4 (44.44%)
Norfloxacin 9 (40.90%) | 13(59.09%) | 8(57.14%) | 6 (42.85%) | 5(55.55%) | 4 (44.44%)
Ciprofloxacin 13 (59.09%) | 9(40.90%) | 7(50.00%) | 7(50.00%) | 7 (77.77%) | 2 (22.22%)
Cefotaxime 11 (50.00%) | 11 (50.00%) | 12 (85.71%) | 2 (14.28%) | 7 (77.77%) | 2 (22.22%)
Teicoplanin 4(18.18%) | 18(81.81%) | 2(14.28%) | 12 (85.71%) | 1 (11.11%) | 8 (88.88%)
Linezolid 3(13.63%) | 19(86.36%) | 1(7.14%) | 13(92.85%) | 2(22.22%) | 7 (77.77%)
Ofloxacin 15 (68.18%) | 7(31.81%) | 8(57.14%) | 6(42.85%) | 5 (55.55%) | 4 (44.44%)
Clindamycin 11 (50.00%) | 11 (50.00%) | 6 (42.85%) | 8(57.14%) | 3 (33.33%) | 6 (66.66%)
Tobramycin 7(31.81%) | 15(68.18%) | 4 (28.57%) | 10 (71.42%) | 2 (22.22%) | 7 (77.77%)

In this study, we investigated the Prevalence
and antibiogram of gram positive organism isolated
from patients of urinary tract infection.

In our study total 355 urine samples of UTI
suspected patients were screened 119 patients were
showed to be urine culture positive and 236 were
sterile.

In our study the isolation rate of gram positive
cocci (37.81%) from urine which was less than gram
negative bacteria (62.18%), these are similar to recent
study Zahra Tayebi et al., [9] (Gram positive-41.3% &
Gram negative -58.7%), S. Farajnia, M. Y. Alikhani et

al., [10] (Gram positive-39.23% & Gram negative
60.77%), B. Tessema, A. Kassu et al., [11] (Gram
positive-34.99% & Gram negative- 65.01%), J. A.
Dromigny et al., [12] (Gram positive-36.25% & Gram
negative-63.75%).

In our study the frequency of UTI 67.22% in
female was higher than the occurrence in male 32.77%
.This finding is in agreement with studies carried out by
Mahajan ruchita et al., [13] where UTI was higher in
female 60% than in male 40%. The high prevalence of
UTI in females could be attributed to the physiological
and anatomical differences in male & females. With
respect to anatomical differences shows that the
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female’s urethra and vagina makes it labile to trauma
during sexual intercourse as well as bacteria been
massaged up the urethra in to the bladder during
pregnancy and child birth.

In our study the high prevalence of UTI
between the age of 21 to 30 year is due to the relatively
higher sexual activity that is observed in the age group
and multiple sex partners and the least infection was
recorded in subject above 60 years, this is an agreement
with the study conducted by Tia Neelam, Moti lal et al.,
[14]

This study revealed that the occurrence rate of
staphylococcus aureus (48.88%) which was higher than
the occurrence rate of (10.00%) recorded by Kotgire
Santosh et al., [15] followed by (9.68%) recorded by
Prakash devanand et al., [16], and lower than (59.80%)
recorded by Tayebi Zahra et al., [9]. The presence of
Staphylococcus aureus in UTI could be due to the
increased use of instrumentation like bladder
catheterization in patients admitted in the hospital with
primary disease.

This study showed a high prevalence rate of
resistance to the commonly prescribed antibiotic agent.
In our study, the highest resistance rate of the
Staphylococcus aureus was against Cefotaxime
(85.71%) followed by Ampicillin/Sulbactum (78.57%),
Amoxy/Clavulanic acid (71.42%), Nitrofurantoin
(71.42%), Amoxicillin  (64.28%) Co-trimoxazole
(64.28%), Clindamycin (42.85%). Resistance to
Vancomycin (9.09%) among our isolates was very low.
This data is consistent with some earlier reports P.
Preethishree et al., [17] and Amit A Rangari et al., [18].

Enterococcus spp. was highly sensitive to
Linezolid (92.85%) followed by Vancomycin (92.75%)
Teicoplanin ~ (85.71%),  Tobramycin  (71.42%),
Clindamycin (57.14%) and Ciprofloxacin (50.00%)
similar sensitivity pattern was seen in Shah et al., [19]
Razak et al., [20].

In our study, the highest resistance rate of the
CoNS was against Co-trimoxazole (88.88%) followed
by Ciprofloxacin (77.77%), Cefotaxime (77.67%),
Ampicillin/Sulbactum  (66.66%), Amoxy/Clavulanic
acid (55.55%) Amoxycillin (44.44%) while all of them
were sensitive to vancomycin and Teicoplanin. This
data is consistent with some earlier reports Kotgire
Santosh et al., [15] Awoke Derese et al., [21].

CONCLUSION

In our study total 355 urine samples of UTI
suspected patients were screened 119 patients were
showed to be urine culture positive and 236 were
sterile.

Among all the gram positive organism
Staphylococcus aureus is the most predominant

pathogen cause of urinary tract infection that is of
48.88% other organism like Enterococcus spp.
(31.11%) and Coagulase negative staph aureus (CoNS)
(20.00%).

The prevalence of urinary tract infection
higher in females (67.22%) as compared to male
(32.77%). According to age and sex distribution the
most affected age group are from 21 to 30 years of age

group.

According to our findings, Amoxicillin,
Cephalexin, Ampicillin/Sulbactum and Co-trimoxazole
are not effective drugs for treatment of UTI.
Progressive increase in resistance to these antibiotics
and multiple resistances to antibiotics in present study
may be related to increased usage of these antibiotics
for treatment of UTI and ability of strains in acquisition
of resistance genes.

The high level of resistance among gram
positive bacteria causing UTI limits the use of
antimicrobial agents for therapy and also the spread of
MDR isolates is a threat for hospitalized patients.
Continuous Surveillance for multidrug-resistant strains
is necessary to prevent the further spread of resistant
isolates.

As well last but not least Urinary tract
infections are be painful, but you can take steps to ease
your discomfort until antibiotics treat the infection.
Follow these tips-

Drink plenty of water:-Water helps to dilute your
urine and flush out bacteria.

Avoid drinks that may irritate your bladder:-Avoid
coffee, alcohol, and soft drinks containing citrus juices
or caffeine until your infection has cleared. They can
irritate your bladder and tend to aggravate your frequent
or urgent need to urinate.

Use a heating pad:-Apply a warm, but not hot, heating
pad to your abdomen to minimize bladder pressure or
discomfort.
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