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ABSTRACT

Background & Objectives: Urinary tract Infection (UTI) is a common cause of hospitalisation, with Esche-
richia coli (E.coli) being the commonest organism. local resistance pattern is of paramount help in treating
the organism empirically, periodic study to this end is mandated to strengthen the cause of antibiotic stew-
ardship. This study was undertaken for the aforesaid objective in the patients of tertiary care hospital of
Telangana.

Methods: Positive Urine Culture reports were collected from microbiology department from April to Octo-
ber 2016 period, antibiotic susceptibility reports were conducted as in the Clinical and Laboratory Standards
Institute (CLSI) guidelines. The resistance patterns were studied for clinical significance.

Results: A total of 41 inpatients samples were included in the study. The resistance pattern detected was as
follows: floroguinolones (91%); third generation cephalosporins (85%); trimethoprim-sulphamethoxazole
(TMP-SMX) (81%); aminoglycosides-gentamycin (58%); piperacillin/tazobactum (46%); amikacin (42%);
nitrofurantoin (31%); carbapenem (12%). A significant number—greater than 81 percent—are harbouring
multi-drug resistance as observed by resistance to 3 class of antibiotics. With well over 85 percent resistance
to third generation cephalosporins, suggesting possible ESBLSs.

Conclusions: The resistance pattern is distressing as the empirical choice of upper tract infection viz., ceftri-
axone and piperacillin tazobactam, cannot be used when the resistance is as high as 85 percent and 46 per-
cent respectively. A greater than 10 percent carbapenem resistance (CR) is more agonising as it implies a
grave possibility of treatment failure in a seriously ill individual. Fortunately, this pattern might not be re-
flective of community acquired E.coli.

Keywords: UTI, ESBLs, E.COLI, MDR strains, HAI.

INTRODUCTION cause of hospitalisation. Moreover, UTI compli-
Urinary tract infections (UTI) is the commonest cating inpatient stay is common adding to the
bacterial infection, and one of the commonest hospital stay with associated morbidity including
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escalating cost. Growing resistance to antimicro-
bial agents is a global phenomenon."#* Resistance
to third generation cephalosporins in E.coli is mat-
ter of particular concern, as it indicates extended
spectrum B-lactamases (ESBLs) mediated re-
sistance. Furthermore, ESBLs are associated with
plasmid mediated resistance to other class of anti-
biotics resulting in multi drug resistance
(MDR).*® Besides, such MDR strains are highly
prevalent in hospital setups. * Another concern is
the growing carbapenems resistance (CR) among
E.coli, as these carbapenems resistant MDR
strains can be extremely difficult to treat if at all.®
Urinary tract infections (UTIs) is also the com-
monest hospital acquired infection (HAI) with
catheterisation of inpatients as an important com-
ponent, resulting in the nomenclature catheter as-
sociated UTI (cUTI). The Burden of HAI is sub-
stantially higher in developing countries including
India. °cUTI is frequently caused by MDR strains,
the disease burden is not known as data is limited.
Furthermore, the dangers of hospitalisation needs
awareness *° such that minor ailments in elderly
and other risk groups can be managed without
hospitalisations and avoid dissemination of MDR
strains to these at-risk individuals.

Resistance pattern varies greatly among different
geographical area, great variation can be seen
even between two hospitals of the same region. *°
High level of quinolone and betalactams re-
sistance has been reported from fewlIndian studies.
1214 Similarly, other Indian studies have noted a
growing burden of MDR in UTI E.coli isolates. **
' Therefore, the present study is undertaken to
understand the resistance pattern among E.coli at
the local level, to generate contemporary data,
such that it can guide the clinician for optimal an-
tibiotic usage.

MATERIAL AND METHODS

A retrospective study was carried out, based on
the records in Microbiology department of a ter-
tiary care teaching hospital in Karimnagar— the
fourth largest and rapidly growing urban territory
in Telangana. The Culture and Sensitivity (C/S)

reports of the inpatients (all departments included)
of Prathima Hospital from February 2016 to Oc-
tober 2016 was analysed; only E.coli positive re-
ports showing significant growth was included in
the study. Ethical committee prior permission was
taken. Microbiology Head’s permission was
sought forth and was granted. C/S reports of the
urine samples, registered in the records register,
ordered by various wards during the aforemen-
tioned study period was selected and analysed.
Repeat culture reports were excluded from the
study. A total of 41 E.coli reports were analysed
further for pattern of resistance.

The reporting pattern at the microbiology depart-
ment of PIMS follows the following method: the
samples are cultured on blood agar and
MacConkey agar with a standard loop followed
by overnight incubation at 37°C. The isolates are
then identified by gram-staining and routine bio-
chemical screening. Susceptibility pattern for an-
timicrobial agents is then done by Kirby-Bauer dis
diffusion method on Mueller-Hinton agar. The
interpretation of the sensitivity or resistance is
done according to Clinical and Laboratory Stand-
ards Institute (CLSI) guidelines. *° Antibiotics in-
cluded for sensitivity testing were the following:
Betalactams (BLs): ampicilin, betalactams
/betalactam inhibitors (BL/BLI): amoxyclav,
piperacillin/tazobactum; aminoglycosides:
amikacin, gentamycin; third generation
cephalosporins: ceftriaxone, ceftazidime,
cefoperazone; carbapenams: imipenem; trime-
thoprim-sulphamet-hoxazole (TMP-SMX); quin-
olones: ciprofloxacin, ofloxacin, levofloxacin,
norfloxacin, nalidixic acid and nitrofurantoin. The
data of the study was then analysed using Mi-
crosoft Excel 2011, tabulations and charts when
necessary were added.

RESULTS

The following resistance pattern was detected in
our study: floroguinolones (FQNSs) (91%), third
generation cephalosporins (3GC) (85%), trime-
thoprim-sulphamethoxazole (TMP-SMX) (81%),
aminoglycosides-gentamycin (58%), piperacillin-
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tazobactum (46%), amikacin (42%),
nitrofurantoin (31%), carbapenem (12%).

MDR pattern, whereby the organism is resistant to
three different group of antibiotics (here
cephalosporins including 3GC, TMP-SMX, and
FQNS), was identified in well over 80 percent of
samples.

port is less appreciated in clinical settings. A cli-
nician applies due diligence to an ECG, similar
fine reading of a C/S report is also warranted, as it
has many clinical implications beyond the obvious
antibiotic guidance in the index case for which the
culture was requested. For example, a C/S report
showing resistance pattern to only 3 isolates: am-

picillin, cefoperazone-sulbactum and
cefotaxime—BL, BL/BLI, 3GC—may mean that

E.COLI ANTIBIOGRAM ) o 7
the choice of antibiotics need to be judicious, even

ANTIBIOTICS RESISTANCE IN PERCENTAGE though the other antibiotics are reportedly sensi-
tive. As a third generation cephalosporin re-
FQN 9 : : : : : 20, 23, 24
sistance implies ESBL mediated resistance < =
3GC 8 and along with beta-lactamases inhibitor (BLI)
TMPSMX 81 resistance it implies a possible AMPc #*! mediat-
GNTN 58 ed resistance; moreover, ESBLs and AmpC com-
PIPTZO 16 monly co-exist. . o .
Fundamental to this understanding is knowing
AMKCN i which enzymes mediates resistance to which set
NFTN 31 of antibiotics, ESBLs enzymes allow E.coli to be-

CBPNM 12 come resistance to all beta-lactams except
carbapenems, cephamycins (cefoxitin, cefotetan),
clavulanic acid.”® #* The cephamycin sensitivity

is rarely reported in antibiogram reports, hence in

100 91 clinical practice the surrogate for ESBLs is third
85 g1 generation cephalosporin resistance.

75 +— Betalactamases (BLs) enzymes on the other hand,
allows the bacteria to develop resistance from

50 +— penicillins upto second generation cephalosporins,
further movement up in the antibiotic ladder is

25 +— made possible via extended spectrum—the
ESBLs. However as ESBLs principally are not

0 resistant to betalactamases inhibitor (BLIs), ?* the
Seriesl presence of cefoperazone-sulbctum resistance in

the above example brings in another enzyme con-
sideration the AmpC. %!

ESBLs are class A beta-lactamases, and are plas-
mid-mediated enzymes, and hence easily transfer-
able between strains and between different species
of gram negative enterobacteriacea. Besides plas-
mids harbour resistance to other class of antibiot-
ics resulting in MDR strains. The mortality rate in
a misdiagnosed ESBLs has ranged from 42-
100%%%" emphasising the clinical importance.
Hence a third generation cephalosporin (3GC) re-

3-G-S: third generation cephalosporin, AGs: ami-
noglycosides, Piptazo: piperacilin/tazobactum,
NFTN: nitrofurantoin, CBPNM: carbapenams,
FQNs: floroquinolones, TMP-SMX: trime-
thoprim/sulfamethoxazole

DISCUSSION

Antimicrobial resistance is a global phenomenon
challenging the health care facilities appropriate
usage.>?® The clinical implications of a C/S re-
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sistance should be viewed skeptically. The present
study demonstrated a 3GC resistance in well over
80 percent, other studies demonstrating a re-
sistance ranging from 70% to above 80% of
77.3%, * " even an outpatient based study de-
picted resistance of 47%."

Second clinical significance while observing a
C/S report is noting the resistance to
piperaillin/tazobactum as it is a
betalactam/betalactam inhibitor (BL/BLI) and a
carbapenem sparing choice for ESBLs. If BL/BLI
resistance is widespread it implies a possibility of
AmpC mediated resistance, as noted above.
AmpC enzymes allows the bacteria to become
resistant to susceptible antimicrobial agent during
the treatment, * resulting in treatment failure.
Moreover, AmpC and ESBLs frequently co-exist
creating further challenge in the clinical setting. In
the present study piperacillin/tazobactum re-
sistance was found to be substantial at 46%, with
various studies reporting resistance ranging from
20% to greater than 50%. **® The immediate
clinical implication being that, in a seriously ill
patient with UTI a clinician can’t bestow confi-
dence on BL/BLI—an otherwise potent
carbapenem sparing choice for ESBLSs.

Generally beta-lactams (cell wall active agents)
are not an ideal choice for urinary tract infection
(both upper and lower tract) as it doesn’t result in
effective eradication of infection, in comparison
to FQNs, TMP-SMX and aminoglycosides. 2%
Therefore, resistance to FQNs is disturbing, as
this class of drug is uniquely important, more so,
in hospitalised individual with UTI where a renal
failure of some degree is invariably present, re-
stricting the use of aminoglycosides—which do
not achieve therapeutic concentration in acidic
environment (abscess scenario—pyelonephritis).
Furthermore, TMP-SMX already has high level of
resistance even in community isolates precluding
its use. Notwithstanding these needs, E.coli in In-
dian circumstance is highly resistant to FQNs. The
present study depicted a resistance to FQN at
91%, various other studies have demonstrated a
resistance ranging from 60% to 80%. 4182

Aminoglycosides are a potent choice for urinary
tract infection (both upper and lower) as they have
higher eradication potential of the infective organ-
ism than cell wall active agents (betalactams). Un-
fortunately, the growing resistance of aminogly-
cosides in hospital isolates remains a cause of
concern, in the present study the resistance level
stands at 58% and 42% respectively for amikacin
and gentamicin. A resistance ranging from 26% to
67% has been reported by various studies. 14,15
Nitrofurantoin is uniformly sensitive, and hence a
good choice for community acquired UT]I, unfor-
tunately its ability to reach sufficient concentra-
tion is imparted with a eGFR of <60 a common
scenario in elderly patients whose baseline GFR
even without raised creatinine is low, and even
slight renal impairment (creatinine of 1.5-1.7) can
result in inability of the drug to be concentrated in
the urinary tract with resultant treatment failure.
Moreover, it has no role in upper tract infection
where it does not achieve therapeutic concentra-
tion. As hospitalised patients invariably have up-
per tract infection its role in hospitalised patients
remains limited. However, the data of resistance
can have implication for infection control strate-
gies and a warning for potential spread of re-
sistance in the community. The present study
showed a resistance to nitrofurantoin over 30%,
other studies have showed resistance ranging from
18-36% 15,16,18 A growing resistance to
nitrofurantoin is a cause of concern as
nitrofurantoin remains an important antimicrobial
to treat UTI in community.

TMP-SMX resistance has been uniformly report-
ed including this study, 14-18 although the clini-
cal importance of this agent cannot be overem-
phasised as it is indispensably cheap and the uri-
nary concentrations and tissue penetration is ex-
cellent, in individuals who are sensitive and not
allergic to sulpha it remains a good choice.
Carbapenems remains the antibiotic of choice in
hospitalised seriously ill individuals with UTI,
unfortunately, a growing resistance, 2-12% re-
ported in various study 14-18 including this study,
is a cause of concern, and demands urgent
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measures for judicious use of antibiotics including
infection control measures. Moreover, AmpC
producing strains can result in mutations that
cause reduced influx (porin mediated) of antimi-
crobials or increased efflux (efflux pump activa-
tion) of antibiotics resulting in resistance31 even
without carbapenemases.

LIMITATIONS

The numbers reported were on the lower side and
might result in skewed representation of the data.
Moreover, the clinical characterisation of re-
sistance based on the antibiotic to which re-
sistance is shown is not absolute, and microbio-
logical confirmation remains gold standard for
ESBLs, AmpC and other bacterial enzymes medi-
ating antimicrobial resistance. Notwithstanding
these imitations, an astute clinician can take bed-
side decisions promptly pending further confirma-
tion, based upon the principles discussed above.

CONCLUSION

UTI is the commonest bacterial infection, and
among the commonest cause of hospitalisations,
catheter associated urinary tract infection (cUTI)
is also among the commonest hospital acquired
infection (HAI). The clinical significance of
commonly used antibiotics needs to be understood
and decisions should be based on such reasoning.
Contemporary data to guide the clinician is the
need of the hour, as there can be substantial varia-
tions between region and within the same regions,
best practices needs to be followed when a com-
mon infectious entity is to be dealt with. Infection
control measures in hospital and community needs
to be strengthened.
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