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ABSTRACT

Background

Antibiotics are medicines used to prevent and treat bacterial infections. Antibiotic resistance occurs, when bacteria change in
response to the use of these medicines. Antibiotic resistance is the ability of a bacterium or other microorganisms to survive and
reproduce in the presence of antibiotic doses that were previously thought effective against them. This study aims to evaluate
resistant pattern in tertiary care hospital. Questionnaire based assessment of awareness of different measures taken for prevention
of antibiotic resistance among health care workers.

Objective

To study antibacterial resistance pattern in tertiary care hospital with the help of culture sensitivity reports.

To study resistant pattern of bactericidal and bacteriostatic.

To identify antibacterial resistance pattern age wise, gender wise, region wise (taluka wise), indoor versus outdoor patient, and
route wise.

Materials & methods

This is the prospective observational study conducted in tertiary care hospital, Pune. Total 200 patients blood culture sensitivity
report was studied. Patient’s demographic details were recorded. The patients excluded were long standing chronic disorders like
diabetes, kidney failure, liver failure, rheumatic arthritis, G-6PD deficiency individual and immune-deficiency individual. Study
included bactericidal and bacteriostatic, gender-wise, age-wise, route of administration (oral and parenteral), region-wise,
inpatient-outpatient analysis. Questionnaire was prepared to study awareness of measures taken for prevention of antibiotic
resistance in health care workers

Results

Among 200 observed cases, resistance found 42.26% in male, and 43.75% in female. Antibacterial resistance found to be 27.52%
in bacteriostatic agents and 40% in bactericidal agents. Antibacterial resistance found to be 65% inpatients and 23% in outpatients.
Antibacterial resistance found to be highest in age group of 50-60 years having 52% and lowest in 20-30 years having
33%.Antibacterial resistance region-wise was found to be highest in Junnar taluka (70%) followed Daund (58%) and least
resistance was found in Khed (35%).
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Conclusion

There is an urgent need to develop and strengthen antibiotic policy, standard treatment guidelines and national plan for
containment of resistance. Measure should be taken by the government with monitoring and evaluation of the existing health care
delivery system for both health care providers and consumers to improve drug use, should be undertaken simultaneously.
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INTRODUCTION

Antibiotics are medicines used to prevent and treat bacterial
infections. Antibiotic resistance occurs when bacteria
change in response to the use of these medicines. Antibiotic
resistance is the ability of a bacterium or other
microorganisms to survive and reproduce in the presence of
antibiotic doses that were previously thought effective
against them.' The origin of antibiotic resistance genes are
unclear. There are many studies using clinical isolates,
demonstrated susceptibility. Conjugative plasmids were
present. Bacteria become antibiotic resistant.” Bacteria may
infects humans or animals and the infections they cause are
harder to treat than those caused by non-resistant bacteria.’
The world urgently needs to change the way it prescribes
and uses antibiotics. Antibiotics are chemical agents that
prevent bacterial growth by stopping the bacterial cell from
dividing (bacteriostatic) or by killing them (bactericidal).®
So antibiotics are the integral part of medicines used to
insure human and animal health. However, the wide spread
use, misuse and overuse of antibiotics in human and animal
has raised the concern about the development of resistant
bacteria that possess a potential danger to animals and
humans.” Antibiotic resistant microorganisms have been
described as “nightmare bacteria” that “pose a catastrophic
threat” to people in every country in the world.® Antibiotic
resistant infections occur too often and with increasing
frequency, interfering with the effective treatment of people
7 Irrational prescription by untrained or unskilled people
leads to increase in resistance. In general practice, there are
concerns about some common infections which are
becoming difficult to treat an illness with antibiotic resistant
bacteria which may take longer to resolve. ® To preserve the
effectiveness of antibiotics, it is critical to examine the uses
of these drugs, in both humans and animals. ° Self-
medication and over-the-counter availability of antibiotics is
serious issue. Measures should be taken to avoid over-the-
counter availability of antibiotics. Lack of awareness among
the common people to complete the dosage schedule is one
of the leading causes of antibiotic resistance. Several new
initiatives are being put in place to halt the alarming trend of
resistance to antibiotics and to deal with the ever-increasing
number of infections caused by resistant bacteria ' Even if
new medicines are developed, without behavior change,
antibiotic resistance will remain a major threat. '' Behavior
changes must also include action to reduce the spread of
infections through vaccination, hand washing, and good
food hygiene. '> Antibiotic resistance is rising to
dangerously high levels in all parts of the world."” New
resistance mechanisms are emerging and spreading globally,
threatening our ability to treat common infectious diseases.'*
A growing list of infections —are becoming harder, and
sometimes impossible, to treat as antibiotics become less
effective.”
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Antibiotics can be bought for human or animal use without
a prescription, the emergence and spread of resistance is
worsening. In countries without standard treatment
guidelines, antibiotics are often over prescribed by health
workers and veterinarians and over used by the public.'®

MATERIAL & METHODS

This is the prospective observational conducted in tertiary
care hospital, Pune. Total 200 patients blood culture
sensitivity report was studied. Patients demographic details
were recorded. The patients excluded were long standing
chronic disorders like diabetes, kidney failure, liver failure,
rheumatic arthritis, G-6PD deficiency individual and
immune-deficiency individual. Study included bactericidal -
bacteriostatic, gender-wise, age-wise, route of
administration (oral, parenteral), region-wise, inpatient-
outpatient analysis. Questionnaire was prepared to study
measures taken for prevention of antibiotic resistance.
Answer as yes or no were analyzed.

1. Whether you apply disinfectant on your hands in
between patients?

2. Whether you wash your hands before examining
patient?

3. Whether operation theaters are fumigated regularly?

4. Whether equipments used in hospital are sterilized
with proper sterilization technique?

5. Whether duration of antibiotics is mentioned in
prescription?

6. Whether antibiotics are used for prophylactic
purpose?

7. Whether patient undergoes culture and sensitivity test
before prescribing antibiotics?

8. Whether your hospital has antibiotic resistance
surveillance team?

9. Whether you report antibiotic resistance to antibiotic

resistance surveillance team?

10.  Whether proper gap is maintained between dosages
of antibiotics?

11.  Whether you go through a culture sensitivity reports
before changing antibiotics?

12.  Whether your hospital has antibiotic policy?

13.  Whether you practice antibiotic policy?

14.  Whether you justify the antibiotic prescription in
every case?

15.  Whether antibiotic prescription audit is practiced in
your hospital?

RESULTS

Among 200 observed cases 42.26% was male, and 43.75%
was female. Indistinguishable resistance was observed on
gender analysis. (Table no.1, Graph no.1).
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Table no. 1 Gender-wise resistance pattern

Gender Total Resistance Percentage

Male 104 45 43.26%

Female 96 42 43.75%
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Graph nol Gender-wise resistance pattern

Antibacterial resistance is bacteriostatic agents among which highest resistance was of Ciprofloxacin lowest of
Sulphamethoxazole, and in bactericidal agents, in which highest resistance was found of ceftriaxone and lowest in ceftazidime

(Table no.2a, Graph no.2a).

Table no.2a Antibiotic-wise resistance pattern

Antibacterial Total Resistance Percentage
Amikacin 136 39 28.7%
Tetracycline 23 7 30%
Ofloxacin 124 32 25.7%
Ciprofloxacin 86 27 31.1%
Sulfamethoxazole 54 12 22.1%
Ampicillin 142 61 43.1%
Cefixime 131 58 44.3%
Ceftriaxone 98 49 50%
Cefotaxime 112 42 37.7%
Ceftazidime 28 8 29%
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Graph no.2a Antibiotic-wise resistance pattern

Average percentage of the above 5 bacteriostatic and 5 bactericidal agents is calculated. The bacterial resistance is more common
to bactericidal agents(40%) as compared to bacteriostatic agents(27.52%).(Table 2b, Graph no.2b)

Table no.2b Antibiotic-wise

Antibacterial  Percentage

Bacteriostatic 27.52%

Bactericidal 40%

50
40
30
20
10

40
27.52

BACTERIOSTATIC BACTERICIDAL

B PERCENTAGE

Graph no.2b Antibiotic-wise
Resistance found of inpatients was thrice of outpatients. (Table no.3 ,Graph no.3)

Table no.3 Inpatient and outpatient resistance pattern

Patient Total Resistance Percentage
Inpatient 110 72 65%
Outpatient 90 21 23%
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Graph no. 3 Inpatient and outpatient resistance pattern
Between oral and parenteral route of administration, resistance was more in oral (Table no.4, Graph no.4)

Table no.4 Route-wise analysis

Route Total Resistance Percentage
Oral 29 14 48.27%
Parenteral 171 64 37.42%
200
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Graph no.4 Route-wise analysis

Resistance was observed to be more in age group of 50-60 years as compared to the other age groups(Table no.5, Graph no.5 ).

Table no.5 Age-wise analysis

Age Total Resistance Percentage
(Years)

0-10 34 17 50%

11-20 20 8 40%

21-30 30 10 33%

31-40 30 14 46%
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Graph no. 5 Age-wise analysis
In region-wise estimation percentage of resistant was seen in Junnar taluka was doubled of Khed. (Table no.6 ,Graph no.6).

Table no.6 Region-wise analysis

Taluka Total Resistance Percentage
Pune City 60 18 30%
Shirur 25 14 56%
Haveli 20 8 40%
Khed 20 7 35%
Daund 17 10 58%
Junnar 40 28 70%
Mulshi 18 8 44%
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Graph no. 6 Region-wise analysis

In the questionnaire, the health care workers (HCW) have to answer in YES or NO. Few HCW had information about antibiotic
policy conducted in their hospital. Many answered NO for the question regarding culture sensitivity report done before changing
antibiotics. Some refused to justify the antibiotic prescribed. (Graph no.7)
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Graph no.7 Questionnaire-based awareness about prevention of antibacterial resistance
DISCUSSION antibacterial produces less resistance(37.42%) compare to

oral route (48.2%) these correspond to the study Revathy et
al'®. Antibacterial resistance was found highest in age group
50-60 years (52%)and lowest in the age group of 20-30
years(33%).This does not correspond to Revathy et al'™.
Antibacterial resistance was found 65% in inpatients

Ceftriaxone is the most resistant antibiotic followed by
cefixime. But in the study conducted by Vs, Sowmya et al.,
shows that ofloxacin was found as the most resistant
antibiotic followed by levofloxacin'’. Parenteral use of
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compared to 23% in outpatients. This corresponds to K.V.
Ramnath et al 2 .

Antibiotic resistance is one of the biggest threats to global
health, food security, and development today. Resistance
can affect anyone, of any age, in any country. It occurs
naturally, but misuse of antibiotics in humans and animals is
accelerating the process. A growing number of infections —
such as pneumonia, tuberculosis, gonorrhoea, and
salmonellosis — are becoming harder to treat as the
antibiotics used to treat them become less effective.
Antibiotic resistance leads to longer hospital stays, higher
medical costs and increased mortality.

When infections can no longer be treated by first-line
antibiotics, more expensive medicines must be used. A
longer duration of illness and treatment, often in hospitals,
increases health care costs as well as the economic burden
on families and societies.

Antibiotic resistance is putting the achievements of modern
medicine at risk. Organ transplantations, chemotherapy and
surgeries such as caesarean sections become much more
dangerous without effective antibiotics for the prevention
and treatment of infections.

WHO on 7th April 2011 World health day had theme
COMBAT DRUG RESISTANCE which included "No
action today no cure tomorrow".”*

The “Global action plan on antimicrobial resistance” has 5
strategic objectives:

. To improve awareness and understanding of
antimicrobial resistance.

To strengthen surveillance and research.

To reduce the incidence of infection.

To optimize the use of antimicrobial medicines.

To ensure sustainable investment in countering
antimicrobial resistance.”'

Presently there is no national program for prevention of drug
resistance and there is inadequacy of quality assured
laboratories, insufficient data analysis and dissemination,
absence of national guidelines on antibiotic usage, no
control on sale of these drugs for public consumption.

India, several initiatives are under way to address the
problem. A national antibiotic policy is being prepared
which highlights about the hospitals incorporating into their
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