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Abstract

Introduction: Bacterial presence in urinary tract infections (UTIs) is frequently reported.
Several bacterial pathogens especially the members of Entero bacteriacae, Staphylococcus
spp., Enterococci, other coliforms and Pseudomonas aeruginosaare commonly associated with
urinary tract infections. Assessment of antibiotic resistance in prevailing bacterial flora is a
crucial step in context of thein tricacies of developing resistance.

Aim of the study: The present study was conducted to isolate and identify the bacterial flora
along with antibiogram profiling of the pathogenic isolates against routine antibiotics from
patients with urinary tract infection sat HNB Base Hospital, Srinagar, Garhwal.

Materials & Methodology: A total of 816urine samples from clinically suspected patients
(including 346 males and 470 females) of UTI were studied. Sample collection, Isolation and
biochemical identification of aerobic bacteria followed by antibiotic sensitivity profiling of the
pathogenic isolates were done using standard protocols.

Result & Conclusion of the study: Out of 816 samples collected, 337 bacterial pathogens

were isolated. Among Gram-negative pathogens (48.96% of total isolates), Escherichia
colialone accounted for 21.06% of the isolates followed by Klebsiellaspp. (10.38%),
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Acinetobacter spp.(5.34%), Enterobacter spp, Pseudomonas spp.,Proteus spp.(2.67% each),
Citrobacterspp (2.07%), Salmonella spp.(1.1%) and Morganella spp.(0.8%). Among Gram-
positive cocci (51.03%of total isolates), Enterococcus (25.51%) were more frequently isolated
than Coagulase-negative Staphylococcus (CONS) (18.39%), Streptococcus (4.15%) and
Staphylococcus aureus(2.96%). Morganella spp. And Enterobacter spp. were the most resistant
pathogens among Gram-negative bacterial isolates.Among Gram-positive bacterial isolates,
CONS along with Streptococci were the most resistant pathogens.

Keywords: Bacterial flora. Urinary tract infections. Antibiotic sensitivity profile. Coagulase
negative Staphylococcus (CONS), Enterococci spp. Patients of Garhwal region.

Introduction:

Urinary tract infections (UTIs) are among the most common symptoms which bring majority
of patients to hospital. UTI is an inflammatory disorder of urinary tract caused by abnormal
growth of pathogens (Prakash et al, 2013). It is further divided into upper tract infections
involving kidney (pylonephritis) & lower tract infections involving bladder(Cystitis), urethra
(urethritis) and prostate (prostatitis). Bacterial urinary tract infections commonly cause
pyelonephritis and Cystitis. Members of Enterobacteriacae are generally associated with
urinary tract infections. Bacterial presence in urine is predominated by Escherichia coli,
Klebsiellaspp, Proteus mirabilis, Staphylococcus saprophyticus, Staphylococcus epidermidis,
Enterococci, other coliforms and Pseudomonas aeruginosa (Greenwood et al, 2012).In
concordance to the global scenario, the occurrence of bacterial urinary tract infections in India
is generally more common in females as compared to males (Prakash et al, 2013).

Since a long time after the introduction of antibiotics the bacteria have developed drug
resistance to most recent and effective antibiotics. Increasing drug resistance has not only
threatened life with resulting treatment failures but also has brought society on the verge of
serious concerns regarding the better treatment strategies. Various types of drug resistance are
implicated and several of them have been studied in considerable depth. Multidrug resistance
(MDR), which is a major global threat for public health, arises mostly from inappropriate
antibiotic use and substandard drug usage. MDR is defined as non-susceptibility to at least one
agent in three or more antimicrobial categories while XDR is defined as extensively drug
resistant or non-susceptibility to at least one agent in all but two or fewer categories (i.e.
bacterial isolates remain susceptible to only one or two categories) (Kaur et al, 2015 &
Magiorakos et al, 2012).Bacteria of Enterobacteriacae family and other bacteria like
Pseudomonas produce Class C B-lactamases and Amp C beta-lactamases (Amp C) are one of
their classes. These Amp C beta lactamase have capability of hydrolyzing Cephalosporins
without being inhibited by beta-lactamase inhibitors like clavulanic acid, sulbactam and
Tazobactam (Bush et al, 2010) thus they are resistant to narrow, broad spectrum cephalosporin
to Cephamycin like Cefoxitin, Aztreonam and beta-lactamase inhibitors (Thomson, 2010).
Macrolide, Lincosamide, Streptogramin (MLS antibiotics) though chemically distinct but have
similar effect on bacterial protein synthesis in gram positive isolates. Macrolide-lincosamide-
streptogramin B resistance (MLSB resistance) is another example which is the resistance
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developed mainly in Methicillin-resistant Staphylococcus aureus (MRSA) against
Clindamycin & lesser in CONS & Enterococci (Lim et al). Strains with inducible resistance to
clindamycin appear in vitro clindamycin sensitive until tested with erythromycin disc
proximation test (D zone inhibition test) as described in CLSI guidelines (CLSI guidelines,
2017). While strains with constitutive MLSB resistance appear resistant to both Clindamycin
& Erythromycin (Marjini et al, 2015).

Materials & Methods:

Collection of specimens:

A total of 816urine specimens from clinically suspected patients (including 346 males and470
females) of UTI were taken at HNB Base Hospital, Srinagar, Garhwal for over a period of one
year (September 2017 to August2018).The samples were collected in sterile containers using
standard protocols.

Sampling procedure: Early morning midstream urine samples were advised to be collected
with aseptic precautions. Samples collected were mostly inoculated immediately and very few
of them were kept in refrigerator for 2-3 hrs until inoculation.

Isolation and identification of bacterial isolates:

Aerobic bacterial isolates were identified and isolated using morphological examination and
microscopic identification followed by biochemical and aerobic culture methods. The samples
were first inoculated on Blood agar and MacConkey agar plates with the help of inoculation
loop. After inoculation, the blood agar plates were subjected to incubation at 37°C for 24 hours.
After incubation, all unique colonies were sub-cultured to get isolated colonies and sufficient
inoculums were taken for preservation of colonies in BHI agar slants. Blood agar slant were
also used for preserving fastidious colonies. Gram’s staining followed by microscopic
examination was performed for differentiation of Gram-positive and Gram-negative bacteria.
Biochemical identification of the isolates was done using biochemical tests recommended for
identification of aerobic bacteria as per standard methods (as described by Prescott et al, 2003,
Koneman et al, 1997).

Antibiotic sensitivity profiling of the pathogenic isolates:
Pathogenic isolates were subjected to the antibiotic sensitivity testing against routine
antibiotics (results; Table-1& 2)using Kirby Bauer disc diffusion method as recommended by
the Clinical and Laboratory Standard Institute (CLSI). Antibiotic discs were procured from Hi
Media. Inoculum density was kept as approximately 1x108 CFU/ml. The inocula were adjusted
to McFarland 0.5 turbidity standards. Mueller Hinton Agar (MHA) was used throughout the
testing. The inocula were spreaded on the agar in Petri plates with the help of sterile cotton
swab sticks, antibiotic discs were placed on to the surface. Plates were incubated at 37 °C for
24 hours. The inhibition zones were measured in mm.

MRSA isolates were detected by using Cefoxitin (30 pg discs) according to CLSI
guidelines, Anand et al, 2009, and Furtado et al, 2014. As also recommended and described by

1434



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 09, Issue 03, 2022

Felten et al, 2002 that Cefoxitin or Moxalactam are best screening antibiotics for routine
detection of MRSA, being preferable to oxacillin screening agar test (Cauwelier et al, 2004),
Cefoxitin disc with inhibition zone of < or equal t019 mm was considered as Methicillin
resistant while inhibition zone of> or equal to 20 mm zone diameter was considered as
Methicillin sensitive.

For Amp C beta-lactamases producers we used Cefoxitin 30 pgm as screening
antibiotic less than and equal to 18 mm (Gupta et al, 2014) and Cefoxitin+
Cloxacillin(100ugm) double disc synergy method (DDS method) where greater than 5 mm or
equal zone of inhibition was considered to be positive (Brenwald et al, 2005).

D zone test was performed for detecting Macrolide —Lincosamide — Streptogramin B
resistance (MLSB). The Erythromycin & Clindamycin Double Disc susceptibility test was
performed for Staphylococcus including CoNS and Enterococci (CLSI guidelines, Prabhu et
al, 2011&Fiebelkorn et al, 2003)

Result and discussion:

Prevalence of bacteria in the samples:

Out of 816 samples collected, 337 bacterial pathogens were isolated. Among Gram-negative
pathogens (48.96% of total isolates), Escherichia colialone accounted for 21.06% of the isolates
followed by Kilebsiellaspp.(10.38%), Acinetobacter spp.(5.34%), Enterobacter spp,
Pseudomonas spp., Proteus spp.(2.67% each), Citrobacterspp (2.07%), Salmonella spp.(1.1%)
and  Morganella  spp.(0.8%).Among  Gram-positive  cocci  (51.03%of  total
isolates),Enterococcus (25.51%) were more frequently isolated than Coagulase-negative
Staphylococcus (CONS) (18.39%), Streptococcus (4.15%) and  Staphylococcus
aureus(2.96%). Overall prevalence of the bacterial isolates in urine samples along with their
MDR/XDR status and type of resistance observed is shown in Table-1.

Table-1: Overall prevalence of the bacterial isolates in urine samples

r?(; MUTTISE Prevalence Uyae
Pathogen of (%) MDR/XDR MDR
isolates ° resistance
D test+ve:2
MDR: 82.5%
1 Enterococcus spp. 86 25.51% XDR'g 35/ ° MRE*:48
e VRE**: 6
L . MDR:6.05% Amp C
0
2 Escherichia coli 71 21.06% XDR:7.04% resistance: 2
+ve:
MDR:4.83% [;AtésétE;_ezzl
0 - 0, '
3 CONS 62 18.39% XDR:1.6% VRSE#4:1
AmpC:1
. MDR: 2.85% Amp C
0
4 Klebsiellaspp. 3 10.38% XDR:28.57% resistance: 1
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) MDR:72.2% Amp C
0
5 Acinetobacterspp. 18 5.34% XDR'5.5% resistance: 2
D test+ve: 1
all
. 0
6 Streptococcus spp. 14 4.15% QADDRR&ZZ%O/; vancomycin
o sensitive
MRS=: 5
D test+ve: 1
MRSA-==:
Staphylococcus MDR:80% 3Amp C:
7 1 2.96%
aureus 0 6% XDR:0% 2all
vancomycin
sensitive
MDR:8.89% Amp C
0
8 Enterobacter spp. 9 2.67% XDR:0% resistance: 2
MDR:77.7%
0 -
9 Pseudomonas spp. 9 2.67 % XDR'11.11%
MDR:6.66% Amp C
0
10 Proteus spp. d 2.67 % XDR:11.11% producers: 1
: MDR:1.42% Amp C
0
11 Citrobacterspp. ! 2.07 % XDR:14.2% | producers: 1
MDR:50%
0, -
12 Salmonella spp. 4 1.1% XDR:0%
MDR :33%
0 -
13 Morganellaspp. 3 0.8 % XDR:0%

MRE*:Methicillin resistant Enterococci, VRE**: Vancomycin resistant Enterococci,
MRSE#:Methicillin resistant Enterococci, VRSE##:Vancomycin resistant Enterococci,
MRS-:
Staphylococcus aureus.

Methicillin

resistantStreptococcus

Spp"

MRSA-==:

Methicillin

resistant

A comparison of prevalence of the bacterial isolates in present study with few other similar
studies is presented in Table-2

Table-2: A comparison of prevalence of the bacterial isolates in present study with few
other similar studies.

of total isolates), E. coliwere 21.06% of all
the isolates followed by
Klebsiellaspp.(10.38%), Acinetobacter

No. of
S specimens/ No. of
' Study P . bacteria Prevalence of bacteria
No. patients .
: isolated
studied
1 Present Study 816 337 Among Gram-negative pathogens (48.96%
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spp.(5.34%), Enterobacter spp, Pseudomonas

spp., Proteus spp.(2.67% each),
Citrobacterspp (2.07%), Salmonella
spp.(1.1%) and Morganella spp.(0.8%).
Among Gram-positive cocci (51.03%of total
isolates),Enterococcus (25.51%) were more
frequently isolated than CONS (18.39%),
Streptococcus (4.15%) and S.
aureus(2.96%).

2 Jermakow et al,
2016

276

206

E.coli(52%)>Enterococci & Streptococci
(25%)>Gram-negative rods other than E.coli
were 21% (that included Klebsiella, Proteus
spp., Pseudomonas spp., Enterobacter spp.,

and Serratia spp.)> CONS less than 2%.

3 Dash et al, 2013

1670

SYa

E.coli(68.8%) >Enterococci (9.7%) >CONS
(6.2%) >S. aureus (4.9%).

4 | Khawcharoenporn
etal, 2013

676

492

E.coli(72%)>Klebsiella (15%) > Proteus
(7%)>Enterococci (4.8%)>Pseudomonas
(3.6%).

5 | Pankaj Baral et al,
2012

710

219

E.coli(81.3) >Citrobacter(5%) >
CONS(2.7%),Klebsiella(2.7%)>Enterobacter
(1.8%).

6 | Alemuetal, 2012

385

40

E.coli (47.5%)> CONS (22.5%)>S. aureus
(10%)>Klebsiella (10%)>Enterobacter (5%).

7 | Poulsenet al, 2012

276

49

E. faecalis(55%) >E.coli(12.12%)
>Streptococcus gallolyticus (8.2%).

Antibiotic sensitivity profiles of the bacterial isolates:

Antibiotic sensitivity profiles of Gram-negative bacterial isolates are detailed in Table-3.
Overall, among Gram-negative bacterial isolates, Morganella spp. And Enterobacter spp. were
the most resistant pathogens with overall sensitivity of 34% and 43% respectively followed by
Acinetobacter spp.,Citrobacter spp.,Pseudomonas spp.,Salmonella spp.,E. coli, Proteus spp.,
and Klebsiella spp. with overall sensitivity of 44%, 44%, 45%, 47%, 48.37%, 49%, and
49.74%respectively.

Meropenem, Amikacin, Piperacillin-Tazobactam, Cefoperazone-sulbactam and
Colistin were the most effective antibiotics against Gram-negative bacterial isolates with
overall efficacy of 92.1%, 80.3%, 75.8%, 75.6% and 75% respectively. Next to these were
Gentamicin, Tigecycline, Cefoxitin-Cloxacillin, Cefipime, Cefotaxime, Aztreonam,
Levofloxacin,Ciprofloxacin, Cotrimoxazole, Nitrofurantoin,Polymyxin-Band Cefixime with
overall efficacy 0f64.61%, 58%, 52.44%, 48.2%, 46%, 41.2%, 38.9%, 34.9%, 32.8%, 31.9%,
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30.8%and 30.5% respectively. A lesser level of antibacterial effect was shown by Cefoxitin,
Ticarcillin-Clavulanic acid, Cefuroxime, Ampicillin and Amoxyclav with 22.8%, 21.3%,
15.2%, 9.8% and 8.2%overall efficacy respectively.

Table-3: Overall antibiotic sensitivity (%) in Gram-negative bacterial isolates

Bacterial Isolates

S. E. coli | Klebsie | Entero | Acinet | Proteu | Pseudo | Citrob | Salmon | Morga
No. Antibiotics lla spp. | bacter | obacter | sspp. | monas | actersp ella nellasp
spp. spp. spp. p. spp. p.
1.| Ampicillin 7.1% 6.6% 0% 25% 50% 0% 0% 0% 0%
(10 ng)
2.| Amoxyclav 5.8% 0% 0% 7.14% | 11.1% 0% 0% 50% 0%
(20/10ug)
3. Amikacin 85.7% | 74.2% | 100% | 64.7% | 85.7% | 62.5% | 83.3% | 100% | 66.6%
(30p9)
4.| Gentamicin 67.7% | 74.07% | 44.4% | 42.8% | 77.7% 75% | 66.6% | 66.6% | 66.6%
(10pg)
5. | Nitrofurantoin( | 76.2% | 44.4% | 100% 0% 0% 0% 66.6% 0% 0%
300p9)
6. | Ciprofloxacin( | 24.2% | 33.3% 0% 36.3% | 57.1% | 80% | 33.3% 0% 50%
5H9)
7. Levofloxacin | 31.03% | 45.4% 0% 57.1% 40% 60% 16.6% 50% 50%
(51g)
8. | Cotrimoxazole | 25.5% | 54.2% 20% 27.7% 40% | 28.5% | 16.6% | 33.3% 50%
(1.25/23.751Q)
9.| Cefuroxime 13.5% | 46.6% 20% 0% 42.8% 0% 14.2% 0% 0%
(30p9)
10{  Cefoxitin 62.8% | 33.3% 40% 0% 55.5% 0% 14.2% 0% 0%
(30p9)
11|  Cefoxitin - 68.5% | 38.8% 80% 285% | 77.7% 0% 28.5% | 100% 50%
cloxacillin
(100pg)
12| Cefotaxime 25.5% | 51.8% 50% | 47.05% | 85.7% 20% | 33.3% 50% 50%
(30u9)
13|  Cefixime 19.1% 45% 16.6% 50% 77.7% | 16.6% 0% 50% 0%
(30ug)
14| Cefeparazone - | 83.3% | 65.5% | 71.4% | 87.5% 80% | 87.5% | 80% 75% 50%
sulbactam
(75/10uQ)
15|  Cefipime 34.7% | 52.4% | 16.6% 50% 50% | 71.4% | 75% 33.3% 50%
(30p9)
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16| Piperacillin- 66.6% | 69.2% | 71.4% | 76.9% | 88.8% | 87.5% 80% 75% 66.6%
Tazobactam
(100/10p9)
17| Ticarcillin- 17.8% | 33.3% 0% 12.5% | 28.5% 75% 0% 25% 0%
Clavulanic
acid (75/10ug)
18| Meropenem 92.4% | 76.9% | 88.9% | 93.7% | 87.5% 90% 100% 100% 100%
(10ug)
19| Tigecycline(15 | 86% 88.4% 100% | 86.6% 0% 62.5% | 33.3% | 66.6% 0%
H)
20/ Aztreonam 26.2% | 44.4% 0% 33% 40% 57.1% 20% 50% 100%
(30p9)
21 Colistin 100% 100% 100% 100% 0% 75% 100% 100% 0%
(10pg)
22| Polymyxin-B | 44.4% | 16.6% | 33.3% 50% 0% 33.3% | 100% 0% 0%
(300V)

Antibiotic sensitivity profiles of Gram-positive bacterial isolates are detailed in Table-4.
Overall, among Gram-positive bacterial isolates, CONS along with Streptococci were the most
resistant pathogens with overall sensitivity of 11.1% and 20% respectively followed bysS.
Aureus and Enterococci with overall sensitivity of 33.3%, and 45.1%respectively.
Vancomycin, Linezolid and Nitrofurantoin were the most effective antibiotics against
Gram-positive bacterial isolates with overall efficacy of 96% each followed by Meropenem
and Tigecycline with overall efficacy of 94% and 86.4% respectively. Cefoperazone-
sulbactam, Chloramphenicol, Cefoxitin-Cloxacillin, Gentamicin, Amikacin, Cefipime,
Cefotaxime and Levofloxacin showed an overall efficacy of 73%, 72.7%, 61%, 59%, 54%,
51%, 46.8% and 42.6%,respectively, while Clindamycin,Cotrimoxazole, Cefoxitin, Cefixime,
Amoxyclav, Teicoplanin, Ampicillin and Cephalexin exhibited the overall efficacy of 37%,
32%, 31%, 30%, 27.8%, 27.4%, 26% and 22%respectively.Azithromycin, Ciprofloxacin and
Erythromycin were the least effective with overall efficacy of 17%, 16% and 12% respectively.

Table-4: Overall antibiotic sensitivity (%) in Gram-positive bacterial isolates

Bacterial Isolates
S. Coagulase
No. Antibiotics negative ) .
S. aureus staphylococci Enterococci Streptococci
(CONS)
Ampicillin 0% 4.4% 32.7% 66.6%
(10 pg)
2.| Amoxyclav 12.5% 5.7% 43.07% 50%
(20/10ug)
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3. Amikacin 60% 87.9% 19.5% 50%
(30ug)
4.| Gentamicin 50% 75% 22.7% 90%
(10pg)
5. | Nitrofurantoin 100% 93.3% 90% 100%
(300ug)
6. | Ciprofloxacin 0% 24.3% 14.5% 25%
(5Hg)
7.| Levofloxacin 33.3% 54.1% 16.6% 66.6%
(5Hg)
8. | Cotrimoxazole 50% 26.08% 24.3% 27.3%
(1.25/23.75u9)
9. | Chloramphenic 71.4% 77.2% 53.6% 88.8%
ol (30pg)
10{  Cefoxitin 25% 25% 18.5% 54.5%
(30p9)
11|  Cefoxitin- 75% 71.8% 24.07% 72.7%
Cloxacillin(10
Opg)
12| Cefotaxim 33.3% 30.7% 23.5% 100%
(30p0)
13| Cephalexin 0% 25% 14.3% 50%
(30p9)
14| Cefeparazone- 5% 83.3% 33% 100%
Sulbactam
(75/10ug)
15|  Cefixime 0% 5.8% 15% 100%
(30p9)
16|  Cefipime 50% 28.5% 25% 100%
(30p9)
17| Clindamycin 40% 64.9% 10.7% 33.3%
(2p9)
18| Erythromycin 0% 3.3% 3.3% 40%
(15p9)
19| Azithromycin 0% 17.07% 14% 37.5%
(15pg)
20, Meropenem 5% 100% 100% 100%
(10pg)
21| Tigecycline(15 66.6% 91.1% 87.9% 100%
Hg)
22|  Linezolid 100% 96.3% 97.3% 90%
(30u9)
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23| Vancomycin 100% 97.1% 85.7% 100%
(30p9)

24 Teicoplanin 33.3% 11.1% 45.1% 20%
(30p9)

A comparison of magnitude of resistance observed in present study with other similar studies
is presented in Table-5.

Table-5: A comparison of magnitude of resistance observed in present study with other
similar studies.

No. of
specimens | No. of
N(; Study / bacteria Antibiotic resistance patterns
' patients | isolated
studied
1 Present 816 337 Overall sensitivity; Gram-negative bacterial
Study isolates: Morganella spp. (34%)<Enterobacter

spp.(43%) <Acinetobacter spp. (44%)
<Citrobacter(44%) spp. <Pseudomonas spp. (45%)
<Salmonella spp. (47%) <E. coli(48.37%)
<Proteus spp. (49%)<Klebsiella spp. (49.74%).
Antibiotic efficacy against Gram-negative
bacterial isolates: Amoxyclav(8.2%) <Ampicillin
(9.8%)<Cefuroxime (15.2%) <Ticarcillin-
Clavulanic acid(21.3%)<Cefoxitin
(22.8%)<Cefixime (30.5%)<Polymyxin-B (30.8%)
< Nitrofurantoin(31.9%) <Cotrimoxazole, (32.8%)
< Ciprofloxacin (34.9%) <Levofloxacin(38.9%)
<Aztreonam(41.2%) <Cefotaxime (46%)
<Cefipime (48.2%) <Cefoxitin-Cloxacillin
(52.44%) <Tigecycline (58%) < Gentamicin
(64.61%)<Colistin (75%) <Cefoperazone-
sulbactam (75.6%) <Piperacillin-
Tazobactam(75.8%) < Amikacin
(80.3%)<Meropenem (92.1%).

Overall sensitivity; Gram-positive bacterial
isolates: CONS (11.1%) <Streptococci(20%)<S.
aureus (33.3%) <Enterococci(45.1%).
Antibiotic efficacy against Gram-positive
bacterial isolates:Erythromycin(12%)
<Ciprofloxacin (16%) <Azithromycin (17%)
<Cephalexin(22%) <Ampicillin (26%)
<Teicoplanin(27.4%) <Amoxyclav (27.8%)
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<Cefixime (30%) <Cefoxitin (31%)
<Cotrimoxazole (32%) <Clindamycin (37%)
<Levofloxacin(42.6%) <Cefotaxime (46.8%)

<Cefipime (51%) <Amikacin (54%) <Gentamicin

(59%) <Cefoxitin-Cloxacillin (61%)

<Chloramphenicol(72.7%) <Cefoperazone-
sulbactam (73%) <Tigecycline (86.4%)
<Meropenem (94%) <Vancomycin, Linezolid and
Nitrofurantoin (96% each).

Dash et al,
2013

1670

577 Resistance (%) for E.coli:
Amp(94%)>cefaclor(66.7%)>Amoxyclav
(63.7%)>Cefpodoxime(58.2%)
>Ciprofloxacin(53.4%)>Cotrimoxazole(51.9%).
Resistance (%) for Gram-negative
bacteria:Ampicillin(92.9%)>Cefaclor(63.8%)>Am
oxyclav(60.7%)>Cefpodoxime(56.1%)>Cotrimoxa
zole(53.4%)>Ciprofloxacin(51.2%).
Resistance (%) for Gram-positive bacteria:
Amp(65%)>Cefpodoxime(39.2%)Cotrimoxazole(3
8.3%)>Cefaclor(35.8%)>Amoxyclav (19.2%)>
Cipro(13.3%).

Khawcharoe
nporn et al,
2013

676

492 Among multi drug resistant Enterobactericeae:
Ampicilin 99%, Levofloxacin: 72% resistant,
Cotrimoxazole 77% resistant, Amoxycillin 35%
resistant. Overall resistance rate for TMP-SMX,
levofloxacin and nitrofurantoin was 24%, 17% and
14%, respectively including both MDR & non
MDR isolates.

Pankaj Baral
et al, 2012

710

219 E. coli: Ceftazidime& Ceftriaxone
(100%)>Gentamicin
(72.9%)>Amoxycillin(55.6%)>Cotrimox(54.4%)>
Norflox(36.5%).

Klebsiella: Amoxycillin, Ceftazidime, Ceftriaxone
Chloremphenicol & Gentamicin all 100% resistant.
Acinetobacter: Highest resistance was noted to
Nitrofurantoin 100%.

CoNS: most resistant to cephalexin, Cloxacilli, and
Cotrimoxazole (33.4% each).

Alemu et al,
2012

385

40 All Gram-negative isolates were 100%resistant to
Ampicillin & amoxicillin.
CONS: Resistance for Ampicillin 88.89%,
Cotrimoxazole 77.9%, Amoxyclav&
Chloramphenicol 66.7% each.
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6 | Eshwarappae 5564 510 Study on E.coli, Pseudomonas, Klebsiella,
tal, 2011 selected | Enterobacter, Enterococcus, Proteus, morganella.
Resistance pattern of various uropathogens to
antibiotics were: Ciprofloxacillin, Norfloxacin &
Ofloxacin 74.2%>Gentamicin
49.2%>Cotrimoxazole 33.5%> nitrofurantoin
28.6%>Amikacin
28%>Imipenem&Meropenem3.9%

Conclusion of the study

This study brings forth a recent trend of antibiotic resistance in bacterial pathogens commonly
associated with urinary tract infections in patients of Garhwal region. The antibiotics found
effective in present study warrant their use alone and in combinations to provide effective
treatment for patients with urinary tract infections. The findings of this study, with concordance
of several other similar studies discussed in this article sketch out the intrinsic and emerging
patterns of resistance among bacterial uropathogens. There should be continuous monitoring
of resistant drugs so to avoid their misuse and strict development of Antibiotic stewardship to
combat antibiotic resistance.
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