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Abstract

Background: With the ever-increasing geriatric population and the challenging nature of treatment of these patients,
knowledge of pathogens and empirical medication to be offered helps improve patient outcome. This study was done
with the objective of identifying the uropathogens and their drug sensitivity profile, in elderly patients admitted to a
tertiary hospital in western India.

Method: All in-patients aging 60 years and above, having symptoms suggestive of urinary tract infection were
chosen. Information regarding patients were recorded on a pre structured proforma after taking their informed
consent. Only patients with significant growth of organisms on microbiological analysis were included in the final
study.
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Results: Of the 50 participants of the study, Gram negative organisms were isolated from 90% of the urine cultures;

E.coli being the most common; followed by Klebsiella; Pseudomonas; Citrobacter and Proteus. Among the 10% of

gram positive organisms, isolated organisms included Enterococcus species and S.aureus. The overall culture

sensitivity pattern showed that most of the organisms were sensitive to Meropenem and Gentamycin (72%) followed

by Amikacin(70%); Ceftazidime Tazobactum and Piperacillin Tazobactum (58% each); Amoxicillin Clavulanic Acid

(54%) and Ceftazidime(50%). Sensitivity to the commonly used anti-microbials like Ceftriaxone, Cotrimoxazole and

fluoroquinolones was very low.

Conclusion: Availability and knowledge of local antibiograms especially in resource poor settings or in the event that

culture reports are unavailable to initiate empirical therapy allow for improved treatment outcomes.

Keywords: UTI, geriatric, uropathogen, drug-sensitivity

Introduction

Urinary tract infection (UTI), is one of the
most common outpatient complaints and is
being seen increasingly in the rapidly growing
geriatric population globally."! It is the most
common complaint about which for which
empirical antibiotics are prescribed, which
may be unnecessary for > 50% of the elderly
patients in whom it is prescribed. **! Unlike in
younger adults, both sexes are equally affected
amongst the elderly. Factors contributing to an
increased risk of UTI in the elderly include
anatomical and hormonal changes associated
with aging; presence of co-morbidities (such
as neurological, urological, diabetes mellitus,
long term catheterization), and long term care

facilities available to them.”! Diagnosis and

management in this age group are difficult
owing to an atypical history and clinical
presentation, such as an absence or reduced
fever, changes in mental status, and non-
specific symptoms such as those of anorexia

2481Adding to these, are factors

and lethargy.
such as the prevalence of asymptomatic
bacteriuria, limited usage of urine cultures;
increasing antibiotic resistance patterns owing
to excessive and unwarranted use of anti-
microbials.””! Due to this challenging nature of
the disease in the elderly, knowledge of the
uropathogen profile and its drug sensitivity
pattern proves useful. This study aims to
address in part the lack of information on
etiology and resistance patterns in elderly

Indians, to improve patient outcomes in those

admitted to our tertiary care center.
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Methods

In this observational study done over two years
from August 2018 to September 2020, in-
patients 60 years and above were chosen based
on clinical features suggestive of urinary tract
infections such as fever, dysuria, urgency,
frequency, hematuria, abdominal pain, altered
sensorium, etc. Mid-stream urine samples were
collected and sent for microbiological analysis.
Only those with significant growth in the
cultures were included in the study (ie >10°
colony forming units). Those who had
undergone recent urological procedures were
excluded from the study. Data were collected
from patients using a questionnaire after taking
their informed consent. Data from the patients
were entered in Microsoft Excel and analysis
of data was done using EPI-Info 7 software
(CDC, USA). The study was initiated after
approval from the Institutional Ethics
Committee.

Results

Of the 50 patients in the study, there were 64%
(32) male and 36% (18) female patients.
Patients belonging to the age group of 60-64

years were 36% (18); 65-69 years were 20%

(10); 70-74 years were 22% (11); 75-79 were

8% (4); 80-84 years were 8% (4); 85 years
and above were 6% (3). It was found that the
number of male cases was more than females
in all age groups. The mean age was 68.56 +
8.14 years. Patients who had a Foley’s catheter
in situ comprised 52% (26). Of all male
patients 59.38% (19) were catheterized and of
all the female patients, only 38.89% (7) were
found to be catheterized. Fifty percent of the
study group were diabetics. Of all males, only
40.63% (13) were diabetic while 66.67% (12)

of all female patients were diabetic.

Microbiological Profile
Ninety percent (45) isolates were gram-
negative on staining and the remaining 10%
(5) were gram-positive. Of all the organisms
grown in culture, E.coli was grown in the
maximum number of cases accounting for
54% (27). Klebsiella spp. was grown in 22%
Pseudomonas 10% (5);

(11); spp. in

Enterococcus in 6% (3); Staphylococcus
aureus in 4% (2); Citrobacter freundii in 2%
(1) and Proteus spp. in 2% (1). It was also
noticed that there was no significant difference

in the presence of E.coli and Klebsiella spp.

among male and female patients using the chi-

226



square test (p-value-0.293 and p-value-0.287
Overall Antimicrobial Sensitivity

respectively).
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Figure 2: Antibiotic susceptibility of the
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microorganism
shown in Figure 1 and Figure 2 respectively.

Figure 1: Percentage Sensitivity of Isolates

to anti-microbials tested
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L i Klebsiella l::xj: Entero | 8. | Citrobacter |  Proteus
Microorganisms | W i cocens | aurens | freundii | mirabilis
' m:11) (m_‘) m3 | ml (n:) f:l)
Antimicrobials
Amikacin 227 | 3l 15 - 11 11 "
Amox Clav 1627 | 711 23 - - 11 11
Ampicillin 127 - - 113 112
Carbentcillin - 15
Cefeptme + Amikacin | 1/27 -
Cefotaxime 1227 - 115 - - - 11
Cefoxttin 1627 | ¥l 113 - 112 - 11
Ceftazidime 1627 | 91 Y5 - n 11
(eftazidime
(lavulanate 1727 6l 35 - - 11 11
Ceftazidime
Tazobactum 1827 | 611 5 - - 11 1
Cefinaxone 1227 - 113 - - - 11
Chloramphenscol | 1127
Ciprofloxacin - - 15 - 1
Clindamycin - - - 12
Colistin 97 | 4l Y5 - -
Cotrimoxazole W1 il - 1 0 11
Erythromycin - 12
Fosfomycin 6/27 - 15 - - - -
Gentamycin 2627 | 3l 15 - n 11 11
Imipenem - -
Linezolid - - - 3 12 - -
Meropenem 127 6l 35 - - 11 11
Nalidixic Acid 57 - - - -
Nitrofurantoin 1927 - - 13 mn 11
Norfloxacin n o
Ofloxacin - -
Pemcillin
Piperacillin - - 5
Piperacillin
Tazobactum 1827 | 811 35 - - 11 11
Teicoplanin - - - - 11
Tigecycline mn | o 15
Tobramyein - -
Vancomycin - - - 3 0

E.coli isolates were found maximally sensitive
to Amikacin and Gentamycin (96.29% each)
followed by

Meropenem (92%);

Nitrofurantoin (70.37%); Ceftazidime

Tazobactum and Piperacillin Tazobactum at

66.66% each; Ceftazidime Clavulanate at
62.96% and Amoxicillin Clavulanate at
59.25%.

In the Klebsiella group, 63.63% isolates

showed sensitivity to Amoxicillin Clavulanate.

54.54% were sensitive to Ceftazidime
Clavulanate, Ceftazidime Tazobactum,
Colistin, Meropenem, and Piperacillin

Tazobactum. 45.45% showed sensitivity to

Amikacin, Cefoxitin, Cotrimoxazole,

Gentamycin, and Tigecycline. Only 9%

showed sensitivity to Norfloxacin.

In the Pseudomonas species, 60% of isolates
were sensitive to Ceftazidime Clavulanate,
Ceftazidime Tazobactum, Meropenem, and
Piperacillin Tazobactum. 40% isolates were
sensitive to Amoxicillin Clavulanate, Colistin,
Carbenicillin, Ceftazidime, and Piperacillin;
20%

isolates were sensitive to Amikacin,

Ciprofloxacin, Cefoxitin, Ceftriaxone,
Fosfomycin, Gentamycin, and Tigecycline.
Enterococcus isolates were all sensitive to
Linezolid and Vancomycin, while all S.aureus
isolates sensitive

were to Vancomycin,

Cotrimoxazole, and Gentamycin.

Amongst those catheterized, E.coli was the
most commonly isolated organism in both
catheterized and non-catheterized patients in

42.31% There was no

(11). significant
difference found in presence of E.coli among
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catheterized and non-catheterized using the
chi-square test (P 0.149). Klebsiella was seen
in 26.92% of catheterized patients. There was
no statistically significant difference in
presence of Klebsiella among catheterized and
non-catheterized using the chi-square test (P
0.499). Pseudomonas and Citrobacter were
found only in catheterized patients (19.23%
and 3.85% respectively), while Proteus was
found in non-catheterized (4.13%). Two
patients in the non-catheterized group grew
Enterococcus as opposed to one in the
catheterized. S.aureus was isolated from both
groups. (1 each).

Isolates from diabetics grew E.coli in 56%
(14) vs. 52% (13) in non-diabetics. Klebsiella
was seen in 24% (6) non-diabetics and 20%
(5) diabetics. Pseudomonas was seen in 16%
(4) diabetics and 4% (1) non-diabetic.
Enterococcus has also been seen in 8% (2)
diabetics as opposed to 4% (1) non-diabetic.
Proteus, S.aureus, and Citrobacter were seen
only in the non-diabetic group (1, 2 and 1
patient Statistical

respectively). analysis

revealed that there was no significant

difference in the presence of both E.coli and

Klebsiella among diabetic and non-diabetics
using the chi-square test (p-value-1.0 in both).
Patients due to UTI

landing in sepsis

comprised  38%(19). Out of these,

57.89%(11)were females while 42.11%(8)
were males. There was found a significant
association between gender and sepsis using
the chi-square test (p-value-0.026). E.coli was
the predominant organism in the sepsis group
followed by Pseudomonas and Enterococcus,
while E.coli was followed by Klebsiella as
being the major pathogens in the non-sepsis
group. Of all organisms that were grown, 12%
were ESBL producers, E.coli and Klebsiella

being the pathogens involved ( 4 and 2

respectively).

Discussion

Urinary tract infections account for a quarter
of all infections seen in the elderly.™ Amongst
those >65 years, urinary tract infections
account for 15.5% who end up requiring
hospitalization, and mortality is seen in
6.2%."1 Age-associated changes in immune

function, exposure to nosocomial pathogens,

and an increasing number of co-morbidities
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put the elderly at an increased risk for
developing an infection."”! In our study, the
majority of cases were between the age- group
60-69 years (56%) with decreasing frequency
with subsequent age groups. This was in
[4,11,12]

concordance with similar Indian studies.

Amongst community-dwelling elderly
presenting with symptomatic UTI, and no

antibiotic therapy, most of the microbial

isolates grown belong to the
Enterobacteriaceae family, specifically
Escherichia coli, Proteus mirabilis, and

Klebsiella pneumonia. Enterococcus spp. has
also been isolated but at a lower frequency
than gram-negative bacilli.'*'¥ The increased
frequency in the prescription of antibiotics
coupled with repeated exposure to pathogens
acquired during hospitalizations, resulting in a
higher incidence of antibiotic-resistant bacteria
in this population."! With variations in the
frequency of isolation of uropathogens,

residents of nursing facilities have also been

found to have similar bacteria as those

hospitalized, isolated from their urine,
including potential multidrug-resistant
uropathogens.'®  Individuals with chronic
indwelling bladder catheters have

uropathogens that may be polymicrobial and
antibiotic-resistant."’! In our study E. coli
accounted for 54% of all UTIs, followed by

Klebsiella (22%) and Pseudomonas spp.

(10%) . This is in concordance with other
Indian studies which showed a similar
pattern.[4’11’12]

Overall sensitivity in our study was to

primarily the carbapenem and aminoglycoside

group of  antibiotics, followed by
cephalosporins and penicillins (both in
combinations with beta-lactamase

inhibitors).In the study by Swamy et al, E.coli
was found E. coli sensitive to Imipenem in
94.73% followed by Meropenem (89.47%)

and Piperacillin  Tazobactum (81.57%).

Klebsiella group isolates were sensitive to
Imipenem (89.65%) followed by Meropenem
(82.75%) followed by Amikacin (75.86%)

Organisms  were least susceptible to

Ceftriaxone followed by Cefoperazone.

Similarly, In the study by Kakde et al, E.coli

isolates were sensitive to the following

antibiotics: Imipenem(97.77%); Meropenem

(88.88%), and Piperacillin Tazobactum

(82.22%). Klebsiella group isolates were
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sensitive to Imipenem (83.33%) ;Meropenem

(77.77%) ;Levofloxacin (72.22%)
Pseudomonas group isolates were sensitive to
Imipenem(85.71); Meropenem (78.57%) ;
Levofloxacin (64.28%). Organisms were least
Cefotaxime

susceptible to followed by

Ceftriaxone. 2!

Quinolones, which are drugs of choice for
treating UTIs, were resistant in most of the
cases. This could be owing to its increased use,
especially in outpatient settings, due to
empirical usage.!"®!”'Studies have shown that
fluoroquinolone resistance is more prevalent in
ESBL-producing strains.””! ESBL-producing
microorganisms are resistant to several
antibiotics, which may be associated with
treatment failure resulting in morbidity and
mortality.[ZI]Mahesh E et al, in their study,
found that 56.2% of their infections were
caused by ESBL organisms.!''! Alpay et al, in
their study also obtained ESBL ratios of 49%

and 66% for E coli and Klebsiella,

respectively.??!

The presence of diabetes is found in other

studies to be one of the most common

predisposing factors to the development of

tract infections in the elderly

urinary
population. "!'?! Presence of a higher number
of patients with E.coli isolated from the urine
cultures in diabetics was consistent with
studies done by Srinivas et al and Vaishnav et

[23,24]

al. Studies have shown that this

occurrence may be a result of a higher

adherence of E.coli to the urothelium.®!

In our study, there was no statistically
significant difference in presence of E.coli and
Klebsiella among diabetic and non-diabetics.
A study by Bonadio et al also found no
difference in the uropathogen profile or even

the antibiotic sensitivity pattern when

comparing diabetics and non-diabetics. *°!
More studies need to be undertaken to
understand catheter-associated UTIs in the
elderly population. Studies have indicated that
infection rates in catheterized patients account
for about 5% per day and that they present
predominantly with asymptomatic bacteriuria,
in which case antibiotic therapy could lead to

drug-resistant organisms.*”!
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In the general population, studies have
indicated that patients with sepsis due to gram-
negative organisms have better outcomes when
on combination empirical antibiotic therapy as
opposed to monotherapy.”®! This may be
considered even in sepsis due to UTIs in the
elderly but with caution due to reduced renal
function associated with aging.

Conclusion

With the ever-growing population of the
elderly, it is imperative to formulate proper
guidelines for the diagnosis and treatment of
UTI in adults. The challenge of antibiotic
resistance and the lack of availability of new
antibiotics is proving to make the treatment of
UTlIs a difficult task. Information from local
antibiograms needs to be made use of to
initiate empirical therapy in the absence of

urine culture reports and thus help improve

patient outcomes.
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