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ABSTRACT

Background: The study focused on patients with XDR organisms and the risk factors to
analyse the increase in trend of XDR colonised/infected patients from the community
and hospital setting. Methodology: The study employed a periodic observational study
conducted in a tertiary care hospital. The periodic selection of duration was based
on the changes in antimicrobial resistance pattern identified previously in the hospital.
The periods chosen was November-December 2018, May-June 2019, November-
December 2019, May-June 2020 and November- December 2020. The study did not
involve any sampling or experiment during the data procurement process even if it
was a prospective study. The whole required details obtained from the patient medical
record and microbiology laboratory. Results: The percentage of XDR isolate obtained
were 5-6% from the total culture specimen. Klebsiella was the most identified organism
in our study (70%). Initially colonisation was highest, when moving forward number
of infected patients were rose. Major risk factors identified were prolonged antibiotic
exposure (>50%), previous hospitalisation (>40%), catheter (70%), age (mean
age- 58.2 years). The average hospitalisation duration was increased 3 times when
compared normal hospitalisation. Conclusion: Although a few prospective studies have
examined the relationship between the details of antibiotic exposure and resistance
development, differentiating particular factors related to prior antimicrobial exposure
and the development of resistance has been challenging.
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INTRODUCTION/ BACKGROUND

Antibiotic resistance is a worldwide
health warning, and both national and
international efforts have underscored the
need to minimize antimicrobial resistance.
In 2014, the Centers for Disease Control
and Prevention (CDC) called for hospitals
to have antibiotic stewardship programs,
defined as coordinated evidence-based
efforts to optimize antibiotic use.!

has mainly focused on clinicians and
pharmacists.
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2018 underline an increased circulation of
multidrug-resistant organism within the
hospital, and the acquisition of antibiotic
resistance mechanism.?

Management and controlling measure
remain difficult for a clinician/

In 2016, at the 71% United Nations General ~ epidemiologist depending on the extent

Assembly, world leaders pledged to combat
the spread of resistance, and since 2017,
hospitals have been mandated by the Joint
Commission to implement antibiotic
stewardship programs. However, the
implementation of stewardship programs

280

of drug resistance to antibiotics, both
empirically and routinely after ascertaining
the antibiograms of isolates.* Antibiotic
use is increasing worldwide and has been
implicated in the dramatic rise in emergence
of antibiotic-resistant organisms which is a
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major public health concern, particularly in hospitals
and other health care settings. Antibiotic-resistant
organisms appear to be biologically and genetically
fit and have potential to cause serious, life-threatening
infections that are difficult to control because treatment
options are narrow.*®

There was a slight increase in asymptomatic patients with
extensive drug resistance (XDR) isolates in the culture
sensitivity reports which led to numerous inappropriate
therapies. Chances of contamination was important
for a wrong result which may lead to inappropriate
antibiotic therapy. Hence to overcome the problem, a
prospective surveillance of XDR patients was done. A
rise in the number of XDR isolates reflected the number
of high-end antibiotics consumed.

Increase in the prevalence of drug-resistance is occurring
at a time when new anti-infective agent’s discovery is
slowing down dramatically. We face a growing number
of potentially untreatable infections not-too-distant
future.’

This study focused on patients with XDR organisms
and the type of treatment and other details to analyse
the increase in trend of XDR colonised patients from
the community and hospital setting.

METHODOLOGY

The study employed a periodic observational study
conducted in a tertiary care hospital. The periodic
selection of duration was based on the changes in
antimicrobial resistance pattern identified previously in
the hospital. The study period selected was November-
December 2018, May- June 2019, November- December
2019, May-June 2020 and November- December 2020.
To identify the significant changes in the pattern of
resistance periodic study was choose. The study did not
involve any sampling or experiment during the data
procurement process even if it was a prospective study.
The whole required details obtained from the patient
medical record and microbiology laboratory. The data
were only accessible to researchers and ensured that
third party didn’t have access to the raw information
collected. In-patients with XDR isolates confirmed
with culture were included in the study. We excluded
outpatients due to difficulty in data procurement. The
data collection form used for data procurement pretested
with a short-term pilot study and ensured its validity.
The questions are framed in such a way that it accounts
for demographics, isolate details, treatment, history of
antibiotic exposure, hospital stay, specimen details etc.
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All the analysis and calculation were done using excel.
The data obtained during the study were statistically
analyzed by central frequencies and percentage.

RESULTS

The basic parameters including demographics, total
sample, previous hospitalisation was tabulated in Table 1.
A total of 27840 patients were admitted to the hospital
during this study. About 209 XDR isolate obtained
from 11444 specimens. Patients with > 60 years and
male gender were identified with the greatest number of
XDR in all period. Most of the patients were previously
admitted to the hospital within the past 90 days.

Figure 1 illustrating the antibiotic exposure in the past
90 days of patients enrolled in the study during the
various study period, which reported that the number
of patients exposed with antibiotic is higher than those
who not exposed in all period except May-June 2020.
All other period had more than 50% exposure. The
usage was reduced in May-June 2020 due to the COVID
pandemic.

Antibiotics used during the previous admission showed
that cefoperazone/sulbactam, meropenem, levofloxacin,
nitrofurantoin were mostly used for the treatment.
Restricted antibiotics also were prescribed along
with other ones. During May-June 2019 the usage of
antibiotics was less when compared to other periods
(Figure 2).

The major source of infection found to be urinary tract
infection during the first, second and fourth phase of
the study. During the third and fifth skin/soft tissue
infection found to be high as the source of infection.
The XDR isolates identified from other infection source
was less compared to urinary tract infection and skin/
soft tissue infection. The previous XDR isolate with the
same organism identified was 27.41% during the first
phase and follows as 16.12%, 31.11%, 18.75%, 33.33%
in other phases. Previous XDR isolates with different
organism were 4.8% in first phase, 3.22% in the second
phase, 2.22% in the third phase, 9.37% in the fourth
phase, 7.69% in the fifth phase. Patients with history of
MDR/XDR isolates with the same organism was found
to be very high in the last phase with 35.9% and 19.35%,
16.12%, 6.67%, 9.37% as follows from the first phase to
the fourth phase. More than 75% of patients had urinary
catheter except the first phase with 67.2% (Table 2).

Antibiotics used during current admission of infection
showed that meropenem was the most used antibiotic.
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Table 1: Basic Parameters and demographics.

Nov-Dec 2018 May-Jun 2019  Nov-Dec 2019 May-Jun 2020  Nov-Dec 2020
Total no of patients admitted 5898 6200 6185 4615 4942
Total of XDR patients 58(0.98%) 22(0.35%) 32(0.52%) 25(0.54%) 29(0.59%)
Total samples tested 2496 2625 2409 1887 2027
Total isolates obtained 905(36.2%) 956(36.4%) 726(30.1%) 589(31.2%) 628(31%)
Total XDR isolates 62(6.8%) 31(3.24%) 45(6.2%) 32(5.4%) 39(6.2%)
<18 years 1(1.72%) - - - 2(6.9%)
Age 19-60 years 18(31.03%) 8(36.4%) 13(40.6%) 11(44%) 13(44.8%)
>60 years 39(67.2%) 14(63.6%) 19(59.4%) 14(56%) 14(48.27%)
. Male 34(58.6%) 15(68.2%) 20(62.5%) 16(64%) 21(72.4%)
Female 24(41.37%) 7(31.8%) 12(37.5%) 9(28.12%) 9(31.03%)
Zero 8(13.8%) 4(18.18%) 13(40.62%) 10(40%) 8(27.6%)
No. of previous One 29(50%) 12(54.54%) 12(37.5%) 11(44%) 9(31.03%)
hospitalisations Two 16(27.59%) 3(13.63%) 7(27.87%) 2(8%) 9(31.03%)
past 90 days Three 4(6.9%) 4(18.18%) - 2(8%) 3(10.3%)
four 1(1.72%) = = - -

Abbreviations: Nov-November, Dec- December, Jun- June, IP- inpatients, OP-outpatients
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Figure 1: Antibiotic exposure in past 90 days.
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Figure 2: Antibiotics used in previous admission.

Apart from this cefoperazone/sulbactam, Levofloxacin,
ofloxacin, metronidazole, and polymyxin B are the
others. November December 2018 reported with the
highest amount of antibiotics prescribed. (Figure 3)

The identified XDR organisms were klebsiella,
pseudomonas, Acinetobacter, E. co/, Enterobacter,
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Citrobacter. Among these mostly isolated organisms
was Klebsiella in all phases with 62.9%, 87.1%,
62.22%, 62.5%, 76.62%. And the least identified
organism was Citrobacter with 3.22% in May- June
2019. Contamination/ colonisation defined as the
type of growth in which the patient had no symptoms
unlike what is seen in infected patients. The majority
of identified isolates were contaminated/ colonised
initially and gradually showed an increase in infection
towards the end phase. 66 patients were found to had
community-acquired infection altogether and 103
patients had prolonged exposure to antibiotics as a
risk factor for XDR. Hospital-acquired/ health care-
associated infection was the most identified route of
infection. The therapy was found to be appropriate
in all case except a few (11 cases) in all phases. Patient
with XDR isolates stayed in the hospital for 11-15
days, however the hospital average of hospital stay is
approximately 4 days. (Table 3)

The major antibiotics given for XDR isolated patient
were meropenem, tigecycline, polymyxin B, Colistin,
Fosfomycin, cefoperazone/sulbactam. (Figure 4)

DISCUSSION

Patients who are infected with XDR often have an
increased risk of prolonged illness and mortality. The
cost of care for their patients can be more than double
when compared to those without.® In our study, a total
of less than 1% of patients had XDR in all periods
and it was less than 0.6% in all other periods except
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Table 2: Type, sample, source and history of infection.

Nov-Dec 2018 May-Jun Nov-Dec May-Jun 2020 Nov-Dec
2019 2019 2020
Urinary tract infection 33(53.2%) 14(45.16%) 14(31.11%) 11(34.37%) 9(23.07%)
.5 Skin and soft tissue infection 10(16.13%) 2(6.45%) 22(48.89%) 6(18.75%) 22(56.41%)
é Respiratory tract infection 9(14.52%) 9(29.03%) 2(4.44%) 10(31.25%) 3(7.69%)
© Urosepsis 4(6.45%) 1(3.22%) 1(2.22%) - -
(]
% Blood stream infection 3(4.8%) 5(16.12%) 6(13.33%) 1(3.12%) 5(12.82%)
Others* 3(4.8%) = - 4(12.5%) -
Urine 34(54.83%) 14(45.16%)  14(31.11%)  11(34.37%)  9(23.07%)
<2
g Pus 12(19.35%) 2(6.45%) 22(48.89%) 9(28.12%)  19(48.71%)
©
g Blood 4(6.45%) 6(19.35%) 7(15.55%) 1(3.12%) 5(12.82%)
§ Sputum 9(14.52%) 9(29.03%) 2(4.444%) 3(9.37%) 3(7.69%)
Others** 3(4.8%) = = 8(25%) 3(7.69%)
- IR S S 17(27.41%) 5(16.12%)  14(31.11%)  6(18.75%)  13(33.33%)
nD: s organism
@ , . S
<= Previous XDR |solr.:1te with different 3(4.8%) 1(3.22%) 1(2.22%) 3(9.37%) 3(7.69%)
organism
- Previous MDR isolate with same 12(19.35%) 5(16.12%)  3(6.67%) 3(9.37%)  14(35.9%)
QD: 2 organism
S : . A
= Previous MDR |solgte with different 6(9.68%) _ 3(6.67%) = 3(7.69%)
organism
=5 v 39(67.2%) 21(95.45%)  26(81.25%) 19(76%) 24(82.76%)
E E es
538 No 19(32.76%) 1(4.55%) 6(18.75%) 6(24%) 5(17.24%)

Other*- CNS infection, otitis media, intraabdominal infection
Others**- Broncho-alveolar lavage, body fluid, ear swab, CSF
Abbreviations: XDR- extensive drug resistance, MDR- multi drug resistance.

Antibiotics used in Current admission

Nov-Dec 2019

———Nov-Dec 2018 = May-Jun 2019
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Figure 3: Antibiotics used in Current admission.

November- December 2018 because of contamination/
colonisation. Silpi ez a/ 2016 reported that in central
India there were about 1.6% of patients with XDR. Also,
the total isolates we obtained were half percentage of the
Silpi et al. 2016 (12.1%). the main reasons behind the
reduction were the proper infection control practice,
antibiotic usage, personal hygiene, well-established
health care system, etc.’
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Patients with > 60 years identified more with XDR
isolates in all periods when compared with other age
groups. The mean age of patients in our study was
58.2 years but Bahman ez 4/ 2020 had 49.8 years.
The chance of comorbidity is high among the aged
population which lead to increased hospitalisation.?

Both our study and Bahman ez /. 2020 reported that
males have more XDR when compared to females.
Because many males have social habits like smoking,
alcoholism etc which lead to reduced immunity and
other comorbidities leading to hospitalisation causing
resistance.® In males the cellulitis infection is high and
in female the urinary tract infection is high. The Center
for Disease Dynamics, Economics and Policy (CDDEP)
reported that drug-resistant infections are higher among
in-patients with previous hospitalisation.” In our study,
more than 60 % had one-time hospitalisation. The ICU
stay has also an impact on the occurrence of resistance.
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Table 3: Isolate details and Therapy.

Nov-Dec 2018 May-Jun 2019 Nov-Dec 2019 May-Jun 2020 Nov-Dec 2020
Klebsiella 39(62.9%) 27(87.1%) 28(62.22%) 20(62.5%) 30(76.62%)
Pseudomonas 18(29.3%) 1(3.22%) 5(11.11%) 1(3.12%) 5(12.82%)
Organism Acinetobacter 4(6.45%) 10(22.22%) 4(12.5%) 2(5.13%)
Isolated E. Coli 1(1.61%) 2(4.44%) 5(15.62%) -
Enterobacter - 2(6.45%) - 2(6.25%) 2(5.13%)
Citrobacter - 1(3.22%) - - -
Type of ng:iﬁisr;t;?‘n/ 47(75.8%) 15(48.38%) 20(44.44%) 16(50%) 14(35.9%)
growth Infection 15(24.19%) 16(51.61%) 25(55.56%) 16(50%) 25(64.1%)
Community 18(29%) 7(22.58%) 17(37.78%) 14(43.75%) 10(25.64%)
acquired
Hospital acquired/ 34(54.84%) 18(58.06%) 23(51.11%) 14(43.75%) 19(48.71%)
Route of health care
infection associated
Prolonged 10(16.13%) 6(19.35%) 5(11.11%) 4(12.5%) 10(25.64%)
exposure to
antibiotics
Therapy Inappropriate 4(6.9%) 1(4.54) 3(9.37%) 3(12%) -
Appropriate 54(93.1%) 19(95.44%) 29(90.62%) 22(88%) 29(100%)
0-5 days 9(15.51%) 2(9.1%) 6(18.75%) 5(20%) 6(20.69%)
6-10 days 12(20.69%) 4(18.18%) 6(18.75%) 5(20%) 3(10.34%)
Duration of 11-15 days 18(31.03%) 3(13.64%) 4(12.5%) 6(24%) 7(24.13%)
hospital stay 16-20 days 6(10.34%) 5(22.72%) 4(12.5%) 3(12%) 4(13.8%)
>20 days 8(13.79%) 4(18.18%) 6(18.75%) 1(4%) 2(6.9%)
>1 month 5(8.62%) 4(18.18%) 6(18.75%) 5(20%) 7(24.13%)

Antibiotics used for XDR isolates
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Figure 4: Antibiotics used for XDR isolates.

Although a few prospective studies have examined the
relationship between the details of antibiotic exposure
and resistance development, differentiating particular
factors related to prior antimicrobial exposure and the
development of resistance has been challenging.'®!!

In our study the rate of previous antibiotic exposure is
between 40% to 90% which has an impact on antibiotic
resistance.

The majority of antibiotic given previously was board
spectrum because many of the patients had MDR or
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XDR previously. Therefore, the need for board spectrum
antibiotics as empirical therapy was essential.

In our study most organisms were isolated from urine
and pus specimen, therefore UTI and SSTI were found
to be the source of infection for most. The study
conducted by Ravichandran ez 2/ 2015 also inferred
with the same result that XDR isolates found most in
urine followed by pus. The presence of a catheter is an
important reason that leads to an increased rate of XDR
organisms in urine." Joyce wang ez a/. 2017 supports this
result through their study.”® As per their study presence
of a catheter may lead to bacterial colonisation which
will eventually lead to infection.

A P Margiorakos e¢# a/. 2012 and Joyce wang ez al. 2017
says antibiotic use is one of the major risk factors for
MDR, XDR colonisation which in turn lead to cross-
resistance.”*'* From our study it is clear that patients
with previous MDR/XDR colonisation with the same or
different organisms have a higher chance of developing
colonisation/infection with XDR organisms

Empirically for the current admission board, spectrum
antibiotic was chosen because many of them had the
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previous history and also, they were prescribed with
board spectrum previously.

In all five phases of study >60% of isolated organism
was Klebsiella XDR organism, followed by pseudomonas
(>14%) and Acinetobacter. The study conducted by Silp1
¢t al. 2016 observed that pseudomonas was the most
identified organism followed by klebsiella. Compared
to Silpi ez a/. 2016 in our study klebsiella was higher in
number.’

Previous studies said that infection was greater than
contamination/ colonisation but in our study in the
initial period number of patients with contamination/
colonisation was high.”"" Gradually the pattern was
changed to a hike in infection type of growth. The major
reason behind the increased level of contamination/
colonisation was due to sample collection error and
it was rectified by taking necessary steps under the
infection control department.

The reason for the declined percentage of community-
acquired infection towards the end can be due to the
COVID pandemic. The interpersonal involvement,
improved personal hygiene, less exposure to hospital/
antibiotics, usage of mask and sanitiser were helped in
the reduction of community-acquired infection. Most
of the patient had 11-16 days of hospital stay. This
includes both discharged and expired patients. Based on
the identification of the organism appropriate therapy
was given.

Some of our limitations were lack of proper guidelines
and articles regarding to epidemiological data of XDR.
We had done a periodical study rather than a continuous
study.

CONCLUSION

Infections with XDR organisms are increasing day by
day with high treatment cost and mortality rate. In our
study, the rate was between 5-7 %. The rate of resistance
of klebsiella is increasing. Initially, it was colonisation
and later infection found to be most predominant.
Major reasons for the XDR colonisation/infection are
previous antibiotic exposure, previous hospitalisation,
presence of a urinary catheter, history of MDR/XDR
colonisation/infection etc. UTI and SSTI were the most
common sources of infection identified. Community-
acquired XDR infections/colonisation are presently
increasing in patients without any health care-associated
risk factors.
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SUMMARY

A periodic observational study conducted in a tertiary
care hospital antimicrobial resistance pattern. 5-6%
was the XDR organism identified from the total
culture isolation. Among this Klebsiella found to be
the highest in percentage with 70%. Major risk factors
identified were prolonged antibiotic exposure, previous
hospitalisation, catheter. The usage of antibiotics and its
effect also discussed in this study. The study revealed that
average hospitalisation will increase thrice when XDR
infection hit the patient. XDR infections are increasing
day by day which lead to increased economic burden
and mortality.
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