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Introduction

Global threat of antimicrobial resistance (AMR) is a big
challenge which has to be tackled at the earliest. The
use of antimicrobials, improved sanitation and
vaccination has reduced the incidence of infectious
disease mortality". In the present day while more and
more microbial resistance is being reported, the
pharmaceutical companies are not showing interest in
research to develop newer antimicrobials. This may
lead us to “preantibitotic era” with no antibiotic
available to manage the infections2. India has been
named to be the source of NDM-1 (NewDelhi
Mettalobetalactamase) producing super bugs which
has created a panic among the health care industry3.
This has increased the awareness of strict infection
control and antibiotic stewardship across the country
and the globe.

Around a year ago a joint meeting of representatives of
medical societies and policy making bodies met to
tackle the challenge of AMR. Consensus of this
meeting is named as “Chennai Declaration”. The aim of
the declaration is to initiate a national policy to the
rising AMR. The declaration in the executive summary
has suggested to the government organisations such as
Ministry of Health, Drug Controller of India, state
health departments, and policy making bodies like
Medical Council of India and National Accrediting
Board for hospital (NABH) to play a vital role in
controlling the AMR. The declaration has also
requested to have an infection control team at every
hospital, State Health Departments and have a task
force to monitor the functions of the teams4. Tertiary
hospital like Chettinad Health City needs definitely an
infection control team and antimicrobial stewardship
programme (ASP) to tackle the AMR.

Antimicrobial stewardship programme
and members of the team (Fig.1.)

ASP may be defined as an ongoing effort by the health
care institution to optimise antimicrobial use among the
hospital patients in order to improve patient outcomes,
ensure cost effective therapy and reduce adverse
sequel of antimicrobial use including AMR. Members

of the ASP should include infectious disease physician
(IDP), clinical microbiologist, clinical pharmacist,
infection control professionals, and institutional
epidemiologist and information system specialistsS.

ID Physician
Information System l Clinical Pharmacist
Specialist \
PATIENT
Hospital /)' \ Clinical
Epidemiologist ]‘ Microbiologist
Infectious Disease
Control Specialist

Fig1: Antimicrobial stewardship team

- Adopted from ‘Preserving bacterial susceptibility Implementing
Antimicrobial Stewardship Programs’ by Debra A. Goff,

Goals of ASP¢7

Improve the cure rate, reduce the surgical
infection and decrease the mortality and
morbidity

Reduce the unintended complications of
antimicrobials

Reduce the antimicrobial resistance

Reduce the cost of management of the
infections

Infectious disease physician (IDP) in
ASPs

The IDP should have eight strategies namely education,
formulary  restrictions, pharmacy justification,
pharmacy  substitution, computer surveillance,
laboratory item cost listing, purchase plans and multi
disciplinary approach. He must develop an
antimicrobial management program keeping the AMR
in mind. Steps for IDP to apply for establishment of an
antimicrobial management program?®

1. Develop knowledge about the local antimicrobial
budget and patterns of usage.

2. Collect the necessary data to publish a quarterly
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prices of all formulary antimicrobials.

3.  Gather baseline usage and cost data and attempt to
compare them to those of equivalent institutions

4. Outline a structure for participation in the ASP
team and estimate the annual costs for funding,
including salary for the IDP.

5. Meet with administrators of hospitals and
managed care companies to discuss
implementation.

6. Focusonthe most frequently used and most costly
agents on the formulary.

7. Publish a manual, Guidelines for Antimicrobial Use,
and provide appropriate educational or multimedia
formats for educating the prescribing staff.

8. Ensure a fail-safe mechanism to resolve
disagreements with the prescribing staff

9. Developinnovative educational methods including
computerized interplay to explain the use of new
antimicrobials, antivirals, and antiinfectious
biologics.

10. Re-evaluate the ASP annually with quality
assurance personnel and review the
cost-effectiveness with the chief of staff, the
president of the hospital, and the Vice President
for Clinical Affairs.

Clinical pharmacist in the ASP?

Whenever the clinical pharmacist receives a restricted
antibiotic prescription he must notify the prescriber
about the requirement of the authorisation. He can also
refer the list of restricted antibiotics prescribed for
review with IDP or physician authorised for approval to
maintain the proper prescription safety. Though this
may lead to a wedge between the physician and
pharmacist it should be realised that it is done in the
interest of the patients and society. Clinical pharmacist
can develop institutional guidelines on antimicrobials
use and also conduct education programmes for the
staff.

Clinical microbiologist and ASP

The clinical microbiologist and microbiology laboratory
play a pivotal in the ASP. The early identification of the
pathogenic microbes and their susceptibility test
performance is very essential in the control of AMR™.
The clinical microbiologist must report most
appropriate and selective susceptibility pattern. He
must abstain from reporting rare susceptibility pattern
even if it is there to avoid inadvertent therapies™.

The laboratory should be actively involved in the AMR
surveillance. Periodic reporting of local common
pathogen and their antibiotic susceptibility will enable
the ASP team to decide on empirical antimicrobial
therapy™.

Infectious disease control staff and

hospital epidemiologist

Infectious disease control staff should be well aware of
the source of AMR and their mode of spread in the
health centres™. They must also know the significance
of the AMR in the patient and their prevention and
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spread. Organizing epidemiological surveillance,
checking the efficacy of the methods of disinfection
along with improving the hospital cleanliness are some
of the essential duties that may be carried out by the
infection control staff'4.

The hospital epidemiologist should monitor the
guidelines compliance (regarding the AMR) of the
hospital staff. They must also get the guidelines
compliance data and use it to improve the impact of the
ASP. They must have surveillance of AMR constantly to
detect and investigate the outcome of the ASP™.

Hospital administrators and management
role in ASP®

The ASP members ‘efforts should be recognised and
endorsed by the administration and management. In
addition to allotting required fund, the ASP team
members should be given autonomy and a free hand in
policy making for controlling the AMR.

“Front - end” and “Back - end” Strategies
of the antibiotic stewardship™

In an analysis of antibiotic prescription pattern in India,
it was noticed that new and costly drugs were used
without ascertaining sensitivity pattern20. The goal of
the ASP is to control the misuse of antimicrobials apart
from taking care of the doses and appropriate use of
them. To achieve this, antibiotic control strategies
could be applied at the antimicrobial prescribing point
(Front end) or after the antimicrobial is prescribed
(Backend).

In ‘Front end strategy’ the control of antimicrobials is
achieved by Formulary restriction, preauthorisation, an
interactive discussion and guidelines. The back end
strategy is carried out by the feedback audit, where the
de-escalation, dosage optimisation and switching of the
route of administration of antimicrobials are done.

Education and training”

One of the ways the physicians can be motivated to
change their antimicrobial prescribing pattern is by
‘academic detailing’. In academic detailing process, the
baseline knowledge of antimicrobial prescribing
pattern is assessed by interviews followed by programs
for them and their opinion leaders. In these programs
authoritative and unbiased sources of information are
given presenting both sides of controversial issues.

The stake holders are allowed to take part in the
interactive sessions at the end of which they are given
essential messages by suitable educational materials.
This educational strategy may be carried out by the
clinical pharmacist or by the IDP periodically. These
messages can also be spread by interactive educational
sessions during the grand rounds in the large teaching
hospitals.

Antimicrobial restriction strategies

To impose the ASP guidelines compliance for
antimicrobial use by the physicians external control may
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be implemented™®9. Only selected antimicrobials are
freely dispensed in the pharmacy. Other antimicrobials
are dispensed on ‘criterion based strategies’ which
include “prior authorization criterion’ for which prior
approval of the specialist physician is required or
‘closed formulary strategies’ where it may not be
available at all.

Antibiotic cycling strategies

If an antibioticis out of use or used minimally for certain
period the resistance by the microbial decline
theoretically2°. Using this principle the drugs can be
substituted on rotation especially for gram negative
infections. However there are certain contradicting
evidences? for this strategy, hence computer assisted
strategy may be preferred.

Review and feedback

The guidelines are issued and daily review is done for
the appropriateness of the antibiotic and to suggest an
alternative antibiotic if necessary . This may educate the
physician and not interfere with autonomy of their
prescription?2.

Computer assistance

The review and the feedback mentioned above are
achieved using the information technology. The
computer assistance may provide the patient specific
data which are taken by expert systems to provide
patient specific recommendations at the point of the
patient care. The computer system should be flexible
and reprogrammable according to the stewardship
requirements’s,

Antibiotic Stewardship

Driver Diagram
Primary Drivers

Timely and

of antibiotics

Timely and appropriate
antibiotic utilization in
the acute care setting

Decreased ncidence of antiblotic-
related adverse drug evenits (ADEs)

Decreased prevalence of antiiatic
resistant healthcare-associated
pathogens

Decreased incidence of healtheare-
asseciated . aifficie infection

Decreased pharmacy cost for
antibsotics

Availability of expertise at

the point of care
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Defining the priorities, and measuring
the progress and success (Fig.2)

This can be achieved by the driver diagram?4. The
driver diagram has three or more levels. The diagram
has 1) vision or goal 2) primary driver which is high level
requirement to attain the goal 3) the activities required
for the same. Each primary driver if they are very
complex can have its own set of simple steps namely
“secondary driver”.

Conclusion

The key to the success of an ASP in a teaching hospital
depends upon the management support, the
multiprofessional ASP team, frequent evidence based
institutional guidelines, education and training of the
stakeholders, the effective communication system in
the institution and above all the effective patient safety.
Recommendations of the GARP2¢ (global antibiotic
resistance partnership) India aims at 1)reducing the
need of antibiotics 2) antibiotic targeting 3) avoiding
antibiotics in agriculture and 4) giving priority to
national surveillance for AMR, while improving
diagnostic laboratory capacity, setting up of ASP in the
hospitals and restricted use antibiotic for
non-therapeutic purposes. If these are strictly followed
the AMR in India and across the Globe may show a
marked decline.

Secondary Drivers

=Pramptly identify patients who require antibiotics
~0ibtain cultures prios to starting antibictics
*Do pot give antibiatics with overlapping actiity o
combinations not supported by evidence or guidelines
«Determine and verify antibiotic allergies and tailer
= therapy accordingly

=Consider bacal antibiotic susceptibility patterns in
sebecting therapy

+Start treatment promptly

«Specify eapected duration of therapy based on
evidence and national and hospital guidelines

1

=hake antibictics patient is receiving and start dates
wisible at point of care

=Give antibiotics at the right dose and interval

*Stop or de-escalate therapy promptiy based on the
= culture and sensitivity results

*Reconcibe and adjust antibictics at all transitions and
changes in patient’s condition

=Menitor for toxicity reliably and adjust agent and
daze promptly

*Menitor, feedback, and make visible data regarding
antibiotic utilization, antibéotic restitance, ADEs, C.
difficile, cost, and adherence to the organization’s
recommended culturing and prescribing practices

*Develop and make avadable expertise in antibiotic
- usE
*Ensure expertise is available at the point of care

Leadership and Culture

Fig2: Antibiotic stewardship Driver Diagram (http://www.cdc.gov/getsmart/healthcare /images /driver-diagram.gif)



Review Article Tackling Antimicrobial Resistance in Tertiary Hospital,

Antimicrobial Stewardship Programme (ASP)

Volume 2, Number 3

References 13) Borlaug G, Haupt T, Ahrabi-Fard S. Wisconsin

1)

3)

4)

Armstrong G L, Conn LA, Pinner RW. Trends in
infectious disease mortality in the United States
during the 20th century. JAMA, 1999; 281:61-66.

Appelbaum PC. 2012 and beyond: potential for the
start of a second pre-antibiotic era?. ] Antimicrob
Chemother,2010; 67: 20622068

Ghafoor A. Can India be the Wing Commanderin
the Global Fight against Antimicrobial Resistance?
JAPI,2012; 60: 42-43

Ghafur, Mathai et al. "The Chennai Declaration"
Recommendations of "A roadmap- to tackle the
challenge of antimicrobial resistance" - A joint

Division of Public Health Bureau of Communicable
Diseases and Preparedness Guidelines for
Prevention and Control of Antibiotic Resistant
Organisms in Health Care Settings. Sept 2005,
Accessible at: http://www.
dhs.wisconsin.gov/publications/P4/P42513.pdf

Prevention of hospital-acquired infections A
practical guide 2nd edition WHO/CDS/
CSR/EPH/2002.12

MacDougall C, Polk RE. Antimicrobial
Stewardship Programs in Health Care Systems.
Clinical microbiology reviews, 2005 Oct;18(4)
:638-656

meeting of medical societies of India ahead of print 16) Doron S, Davidson LE. Antimicrobial tewardship.
-Indian journal of cancer, 2013. Mayo Clin Proc; 2011 Nov;86(11):1113-1123.
5) MacDougall C, Polk RE. Antimicrobial 17) Soumerai SB, Avorn ). Principles of educational

6)

7)

8)

9)

Stewardship Programs In Health Care Systems.
Clinical Microbiology Reviews, 2005 Oct; 18(4):
638-656

Dellit TH, Owens RC, McGowan JE, Gerding DN,
weinstein RA, Burke JP et al. Infectious Diseases
Society of America and the Society for Healthcare
Epidemiology of America Guidelines for
Developing an Institutional Program to Enhance
Antimicrobial Stewardship. Clinical Infectious
Diseases,2007; 44:159-77

Dilip Nathwani, Jacqueline Sneddon - Practical
Guide to antimicrobial stewardship in hospitals,
www.biomerieux-diagnostics.com

John, JrJF, Neil O. Fishman Programmatic Role of
the Infectious Diseases Physician in Controlling
Antimicrobial Costs in the Hospital. Clinical
Infectious Diseases, 1997; 24:471-85

Knox K, Lawson W, Dean B, Holmes A.
Multidisciplinary antimicrobial management and
the role of the infectious diseases pharmacist—a
UK perspective. ] Hosp Infect, 2003 Jul

53(2):85-90.

Byl B, Clevenbergh P, Jacobs F, Struelens M), Zech
F, Kentos A et al. Impact of infectious diseases
specialists and microbiological data on the
appropriateness of antimicrobial therapy for
bacteremia Clinical Infectious Diseases, 1999 Jul;
29(1):60-6

Stratton CW, Ratner H, Johnston PE, Schaffner W.
Focused microbiologic surveillance by specific
hospital unit as a sensitive means of defining
antimicrobial resistance problems. Diagn
Microbial Infect Dis, 1992; (2 upplement):115-18S.

Kaufman D, Haas CE, Edinger R, Hollick G.
Antibiotic susceptibility in the surgical intensive
care unit compared with the hospital —wide
antibiogram. Arch.Surgery,1998 Oct; 133

(10):1041-1045

20)

21)

22)

23)

24)

25)

26)

outreach ('academic detailing') to improve clinical
decision making. JAMA, 1990 Jan
26;263(4):549-56

Pear SM, Williamson TH, Bettin KM, Gerding DN,
Galgiani JN. Decrease in nosocomial Clostridium
difficile-associated diarrhea by restricting
clindamycin use. Ann Intern Med,1994 Feb 15;

120(4):272-7

Reed EE, Stevenson KB, West JE, Bauer KA, Goff
DA. Impact of formulary restriction with prior
authorization by an antimicrobial stewardship
program. Virulence, 2013 Feb 15; 4(2): 158-162

Brown EM , Nathwani D. Antibiotic cycling or
rotation: a systematic review of the evidence of
efficacy. ] Antimicrob Chemother, 2005

Jan;s5(1)6-9

Merz LR, Warren DK, Kollef MH, Fraser V).
Effects of an Antibiotic Cycling Program on
Antibiotic Prescribing Practices in an Intensive
Care Unit .Antimicrobial Agents Chemotherapy,
2004 Aug;48(8):2861-5

Solomon DH, Van Houten L, Glynn RJ, Baden L,
Curtis K, Schrager H et al. Academic detailing to
improve use of broad-spectrum antibiotics at an
academic medical center. Arch Intern Med,2001
Aug 13-27; 161(15):1897-902.

Stanneyl Pestotnic et al, Implementing antibiotic
practice guidelines through computer assisted
decision support; clinical and financial outcomes,
Ann.Intern.Med, 1996 ;124: 884-890

CDC Driver diagram - http://www.cdc.gov/
getsmart/healthcare/images/driver-diagram.gif

Sharma D, Reeta K et al, Antimicrobial prescribing
pattern in an Indian tertiary hospital Indian,
Physiol Pharmacol, 1998; 42(4):533-7.

GARP India, Rationalizing the antibiotic use to
limit antibiotic resistance in India, Indian journal of
Med.Res, 2011; 134:281- 294



