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Ventilator-assoclated/Healthcare-assoclated/

Hospltal-acquired pneumonia
ORDER SHEET for ADULT PATIENTS

DATE: TIME: (24-hour clock)
|Patient Allergies: Weight (Kg): Serum Creatinine
Creatinine: Clearance (mlL/min):
MEDICATION ORDERS ONLY PHYSICIAN'S ORDERS
(INCLUDES IV MEDICATIONS) (EXCLUDES MEDICATION ORDERS)

order set A. No Risk factors for Multi-drug Resistant Organisms

(see Risk Assessment for Multi-drug Resistant Organisms)|'
[] Ceftriaxone 1g IV Q24 hours x 72 hours
OR

] Moxdfloxacin 400 mg (] IV or [ PO Q24 hours x 72 hours
Consider adding Vancomycin if history of infection or colonization with
MRARSA

[J Vancomycin mgiVQ hours x 72 hours *

C Azithromycin for coverage of atypical organisms
[] Azithromycin 500 mg [ IV or [ PO Q 24 hours x 72 hours

lﬁuphtuy&poebmnomu(uuam)

] Sputum gram stain and culture (# a sputum has been processed by the
laboratory in the last 72 hours, use standard micro requisition but write
in “new pneumonia”)

if patient is intubated and no antibiotic changes have been made in the
last 72 hours (changes made in the last 6 hours are acceptable) and
bronchoscopy cannot be performed:

] Mini Bronchoalveolar Lavage (Mini-BAL) for quantitative culture
(P.gemptduylopodonn do not hold antibiotics until obtained, use
standard micro requisition but write in “quantitative mini-BAL culture”

and attach desig: sticker)
order set B._Risk factors for Multi-drug Resistant Organisms TW%
(see Risk Assessment for Multi-drug Resistant .]wa”"-f “"""". .
Organisms) AND not intubated
] OOIOfOMln.
[] Cefepime 2g IV 08 hours x 72 hours *® "] Continuous pulse oximetry OR [JPulsecxdmetryQ __ hours
[] Cefepime, giva x 72 hours ® ] Chest X-ray in AM. PALAT OR [ Chest X-ray in AM. portable
OR if patient has recent history of hives, anaphylaxis or Stevens-
WWWMP:L.““WG ] Check a tobramycin serum ation 2 hours and 8 hours
[] Aztreonam 2 g IV Q8 hours x 72 hours *° m.'h._,. “_. P i aamp “
[] Aztreonam mgivQ hours x 72 hours pharmacy v
AND
S ancomysia VR Tme— Iﬁskhscamenﬂor Mulh-dmg Resistant Orgamsms

order set C. Risk factors for Multi-drug Resistant Organisms
(see Risk Assessment for Multi-drug Resistant
Organisms) AND intubated:
1:
[] Cefepime 2g IV QB hours x 72 hours *»
[] Cefepime giva x 72 hours ®
OR if patient has recent history of hives, anaphylaxis or Stevens-
Johnson syndrome to penicillin or cephalosporin:

Aol Tl L dela il O ol —
FOOTNOTES
Aq..m‘rmdooebtwm See Tufts-MC Antibiotic Guidebook or
® if patient recently received a B lactam or quinolone or has history of
ESBL, please call AMT for consideration of therapy targeting ESBLs.
¢ For patients with acute renal failure and/or CKD, ciprofioxacin may be
Mu-mﬂw however gram negative organisms are
tly quinolone . Please call AMT with questions.

- Y

-hq.nwrl’y for 5 days or more OR
mmmmsmmmnmuwmm
* Has k or th
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If answer is YES (to 1 or more), then...
* i not intubated - Order Set B

[ Aztreonam 2 g IV Q8 hours x 72 hours *® Ste pa DNBUMONI one Or € ollowing
[] Aztreonam mg VQ hours x 72 hours ® lactors for drug resistant organisms:
AND Drug 2: Tobramycin < Criteria 1
[] Tobramycin mg IV ONCE * Recent hospitalization 5 or more days in last 30 days OR
« H CrCl > 40 mijmin use extended interval dose (6 mg/kg, use _m“'““"“m';w'mm'::yon
ideal or dosing weight) « Chronic Dialysis (>30 days) OR
* Iif CrCl < 40 mi/min use traditional dosing (3 mg/kg, use ideal « Recipient of home wound care OR
or dosing weight) « Has Im di or th
AND Drug 3: AND
[J Vancomycin mgVQ hours x 72 hours * | Criteria 2: TWO of the following THREE risk factors:

1. Requires ICU admission

2. Three or more days of antibiotics in the past 6 months
3. Inability to perform self care

Does NOT meet criteria 1= Order Set A

Criteria 1 but NOT Criteria 2: Order Set A + Vancomycin
Criteria 1 and Criteria 2. not intubated = Order Set B
Criteria 1 and Criteria 2, intubated = Order Set C

Physician’s Name (Print):

White - Mecical Recorcs

Physician’s Signature:

Pager #

Yelow - Pharmacy




ANTIBIOTIC AUDIT REPORT

Patient Information

Name Admit Date
Record No. Unit
DOBIAge Service

Admit Source

Moo Aliergies
Weighthg)

Aamitting Diagnosis
Prior Medical History

Recent Antiblotics Y/N
Immunocompromised YI/N Septic Y/N
Suspected Site of Infection: Lungs Abdomen Unne/Bladder  Bloodstream

Other:

Tmax wec CrCl

Culture Results Date Site Pathogen

Antiblotic Information
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Infect Control Hosp Epidemiol. 2012 Apr;33(4):331-7. doi: 10.1086/664755.
Antimicrobial stewardship--the state of the artin 2011: focus on outcome and methods.
McGowan JE.

Department of Epidemiology, Rollins School of Public Health, Emory University, Atlanta, Georgia 30322, USA. jmcgowa@emory.edu

Abstract

Antimicrobial stewardship programs attempt to optimize prescribing of these drugs to benefit both current and future patients.
Recent regulatory and other incentives have led to widespread adoption of such programs. Measurements of the success of
these programs have focused primarily on process measures. However, evaluation of outcome measures will be needed to
ensure sustainability of these efforts. Outcome efforts to date provide some evidence for improved care of individual patients,
some evidence for minimizing emergence of resistance. and ample evidence for cost reduction. Attention to evaluation
methods must be increased to provide convincing evidence for the continuation of such programs.
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«

Publication Types, MeSH Terms, Substances

«

LinkOut - more resources

Send to:

Save items

7r Add to Favorites v

Related citations in PubMed

Policy statement on antimicrobial
stev [Infect Control Hosp Epidemiol

Prescribing trends before and after
implementation of an ¢ [Med J Aust

Optimising antimicrobial prescriptiol
hospitals by intr [Hong Kong Med J

Antimicrobial stewardship: a proacti
approach to combating res [JAAPA

Quality measures of
antimicrob [Int J Antimicrob Agents

Seerev
St

Cited by 2 PubMed Central
articles

EEEE Antimicrobial stewardship: .

roviow nf nrnenacrtina anre NVirlanra



Como medem

I SPECIAL FOCUS REVIEW: ANTIMICROBIAL STEWARDSHIP

Antimicrobial stewardship

A review of prospective audit and feedback systems
and an objective evaluation of outcomes

Gladys W. Chung,’ Jia En Wu," Chay Leng Yeo,' Douglas Chan’ and Li Yang Hsu®*

‘Department of Pharmacy; National University Health Systemy Singapore; *Department of Laboratory Medicine; National University Health Systemy Singapore;
"Department of Medicine; National University Health System; Singapore

Keywords: antimicrobial stewardship, prospective audit and feedback, antimicrobial resistance, antibiotics, cost effectivencss,
quasi-cxperimental study design



CORE STRATEGIES

Strategy

Rationale

Prospective audits with intervention and
feedback to the prescriber

Performed by infectious diseases physician or clinical pharmacist
with infectious diseases trading
Can assist in reducing inappropriate use of antimicrobials

Formulary restrictions

Can lead to immediate and significant reductions in use and cost
of antimicrobials

Role of preauthorization requirements has not been established
and may shift use to other antimicrobial agent leading to
increased resistance

Where preauthorization is used, monitoring is necessary

STRATEGIES FOR CONSIDERATION BASED ON LOCAL PRATICE PATTERNS

Strategy

Rationale

Education

Provides foundation to influence prescribing behaviors and accept
antimicrobial stewardship
Education alone has marginal effect in changing behavior

Guidelines and Clinical Pathways

Develop using multidisciplinary approach and local microbiclogical
information (e.g., resistance patterns to improve utilization);
implement through education and provider feedback

Antimicrobial Order Forms

Can be an effective component of a stewardship program and
assist with practice guidelines

Streamlining or De-escalating Therapy

Used on the basis of microbiology culture reports and
pharmacokinetic and pharmacodynamic drug characteristics. Can
result in decreased antimicrobial exposure and cost savings

Optimizing Antibictic Dose

Based on the individual patient characteristics, causative
organism, site of infection, and characteristics of the drug

Converting from Parenteral to Oral

Determined by patient condition; can decrease |length of stay and
costs
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doi:10.1093 fjoc/dkr137 Advance Access publication 2 April 2011 Chemotherapy

Impact of antimicrobial stewardship in critical care: a systematic
review

Reham Kaki?!, Marion Elligsen 2, Sandra Walker2-%, Andrew Simor!, Lesley Palmay 2 and Nick Daneman 14*

'Department of Medidne, University of Toronto, Toronta, Ontario, Canada; *Department of Pharmacy, Sunnybrook Hedlth Sciences
Centre, Toronto, Ontario, Canada; *Faculty of Pharmacy, University of Toronto, Toronto, Ontario, Canodo; “Division of Infectious Diseases,
Sunnybrook Hedlth Sciences Centre, Toronto, Ontario, Conada

*Corresponding author. Division of Infectious Diseases, Sunnybrook Hedlth Scences Centre, University of Toronto, 2075 Bayview Ave, oronto,
Ontario, Conoda M4N 2MS. Tel: +1-416-480-6100 ext 2791; Fox: +1-416-480-5808; E-mai: nickdoneman@sunnybrook.ca

Received 15 December 2010; retumed 23 Jonuary 2011; revised 3 March 2011; occepted 5 March 2011

Objectives: To ewaluate the current state of evidence for antimicrobial stewardship interventions in the critical
care unit.

Methods: We performed a systematic search of OVID MEDLINE, Embase and Cochrane electronic databases
from 1996 - 2010. Studies were induded if they invalved any experimental intervention to improve antimicrobial
utilization in the critical care setting.

Results: Thirty-eight studies met the inclusion ariteria, of which 24 met our quality inclusion criteria. The quality
of research was poor, with only 3 randomized controlled trials, 3 interrupted time series and 18 (75%) uncon-
trolled before-and-after studies. We identified six intervention types: studies of antibiotic restriction or pre-
approval (six studies); formad infectious diseases physician consultation (five); implementation of quidelines
or protocols for de-esaalation (two); guidelines for antibiotic prophylaxis or treatment in intensive care (two);
formal reassessment of antibiotics on a pre-specified day of therapy (three); and implementation of compu-
ter-assisted decision support (six). Stewardship interventions were associated with reductions in antimicrobial
utilization (11%-38% defined daily doses/1000 patient-days), lower total antimicrobid costs (USS 5-10/
patient-day), shorter average duration of antibiotic therapy, less inappropriate use and fewer antibiotic
adverse events. Stewardship interventions beyond 6 months were associated with reductions in antimicrobial
resistance rates, although this differed by drug-pathogen combination. Antibiotic stewardship was not associ-
ated with increases in nosocomial infection rates, length of stay or morntdlity.

Conclusions More rigorous research is needed, but available evidence suggests that antimicrobial stewardship
is associated with improved antimicrobial utiization in the intensive care unit, with corresponding improve-
ments in antimicobial resistance and adverse events, and without compromise of short-term clinical
outcomes.

Keywords antibacterial agents, drug resistance, microbiadl, aitical care, intensive care, infection
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Advance Access publication 6 February 2009

Cost-effectiveness analysis of an antimicrobial stewardship team
on bloodstream infections: a probabilistic analysis

Marc H. Scheetz?*, Maureen K. Bolon®#, Michael Postelnick2, Gary A. Noskin®*#
and Todd A. Lee’5®

'Deparlmem of Pharmacy Practice, Midwestern University Chicago College of Pharmacy, Downers Grove, IL,
USA; *Department of Pharmacy, Northwestern Memorial Hospital, Chicago, IL, USA; *Department of Medicine,
Feinberg School of Medicine, Northwestem University, Chicago, IL. USA; *Division of Infectious Diseases,
Northwestern University, Feinberg School of Medicine, Chicago, IL, USA; *Institute for Healthcare Studies and
Division of General Intemal Medicine, Chicago, IL, USA; °Centre for Management of Complex Chronic Care,
Hines VA Hospital, Hines, IL, USA

Received 2 September 2008; renwrned 31 Ocwber 2008; revised 16 December 2008; accepted 31 December 2008

Objectives: We sought to determine the cost-effectiveness of Antimicrobial Stewardship Teams (ASTs)
on the reduction of morbidity and mortality associated with nosocomial bacteraemia.

Methods: A decision analytic model compared costs and outcomes of bacteraemic patients receiving
standard treatment with or without an AST consult. Patients with a bacteraemic event during their hos-
pital admission were included in the model. Effectiveness was estimated as quality-adjusted life years
(QALYs) over the lifetime of patients. Model variables and costs, along with their distributions, were
obtained from the literature and expert opinion. Incremental cost-effectiveness ratios (ICERs) were cal-
culated to estimate the cost per QALY gained from the hospital perspective. Uncertainty in ICERs was
evaluated with probabilistic sensitivity analyses. The cost-effectiveness of clinical decision support
systems was evaluated as a secondary analysis.

Results: Implementing an AST for bacteraemia review cost $39737 (95% CI $27272-53017) and stan-
dard treatment cost $39563 (95% CI $27164-52797). The difference in effectiveness between the two
strategies was 0.08 QALYs, and the base case ICER from the probabilistic analysis was $2367 per
QALY gained [95% CI dominant (less costly, more effective) to $24 379]. Results from the probabilistic
sensitivity analysis demonstrated there was more than a 90% likelihood that an AST would be
cost-effective at a level of $10000 per QALY.

Conclusions: Maintaining an AST to improve care for bacteraemia is cost-effective from the hospital
perspective. The estimate of $2367 per QALY gained for the AST intervention compares favourably
with many curmrently funded healthcare interventions and services.

Keywords: cost—benefit analysis, bacteraemia, bacteremia, antimicrobial stewardship programme, dinical
decision support
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Vaccine. 2012 Oct 12;30(46):6509-14. doi: 10.1016/j.vaccine.2012.08.031. Epub 2012 Aug 29.
A review of the effect of immunization programs on antimicrobial utilization.

Wilby KJ, Werry D.
College of Pharmacy, Qatar University, PO Box 2713, Doha, Qatar. kjw@gqu.edu.ga

Abstract

The objective of this review is to summarize and evaluate the literature pertaining to antimicrobial utilization with respect to
implementation of immunization programs or within clinical studies assessing vaccine effectiveness. A literature search was
performed using the search terms vaccine; immunization; antimicrobial; antibiotic; influenza; pneumococcal; haemophilus;
meningococcal in MEDLINE (1948-May 2012), EMBASE (1980-May 2012), International Pharmaceutical Abstracts (1970-May
2012), Google, and Google Scholar. Identified clinical or epidemiological studies were included if antimicrobial utilization was
listed as a reported outcome. Seven articles (three randomized controlled trials and four epidemiclogical studies) were
identified and included in the review. These studies reported outcomes associated with pneumococcal and influenza
immunization programs. All studies reported decreased antibiotic use associated with initiation of immunization programs or
increased uptake of available vaccines. Large-scale epidemiological studies confirm population-wide decreases observed from
short-term randomized controlled trials. Antibiotic reductions ranged from 5 to 10% in randomized controlled trials to relative
reductions of 64% in epidemiological studies. These findings suggest that immunization programs may reduce antibiotic
utilization. As such, vaccination status gueries and updates should become part of routine care for both hospitalized and non-
hospitalized patients. Immunization programs should be considered as part of institution-wide antimicrobial stewardship
programs.

Copyright © 2012 Elsevier Ltd. All rights reserved.

PMID: 22940379 [PubMed - indexed for MEDLINE]
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doi:10.1093 foc/dkr425 Advance Access publication 6 October 2011 Chemotherapy

Ethical dilemmas in antibiotic treatment

Leonard Leibovici'#*, Mical Paul*® and Ovadia Ezra*

' Department of Medicine E, Beilinson Hospital, Rabin Medical Center, Retoh-Tigwo, Isroel; “Sacdkler Foculty of Medicine, Tel-Aviv University,
Tel-Aviv, Isroel; Unit of Infectious Diseases, Bellinson Hospital, Rabin Medical Center, Petah-Tigva, Isroel; “Phlasophy Department,
The Lester and Sally Entin Foculty of Humanities, Tel-Aviv University, Tel-Aviv, Isroel

*Corresponding outhor. Deportment of Medicine E, Bedlinson Hospital, Petoh-Tiqua 49100, Isroel. Tel +972-3-9376501; Fax: +972-3-9376512;
E-moit: leibovic@post tou.oc il

Patients with moderate to severe infections are given less than maximum empirical antibiotic treatment in
order to reduce the rise in resistance. This practice invalves two ethical diemmas: whether the danger to a
present patient should be inceased (even if by a small degree) to benefit future, unidentified patients; and
whether this shoud be done without the consent of the patient, disregarding the patient’s autonomy. We
arque that future patients have a right to come to no harm. Future patients being unidentified, proctitioners
of medicine have a duty to protect their rights and weigh them against the rights of the present patient. A
decision on the cdlective (quidelines, decision support systems) s a convenient way to do that. Using a
temporal discount rate to show that the life of present patients has pre-eminence, to some degree,
over future patients does not sdve the immediacy of the plight facing a present, identified patient with
a very severe infection. We think there are good grounds to take into less account considerations of
future resistance for such a patient, or in a formal analysis, to make the ratio of benefits to the present
wersus future patients dependent on the severity of disease of the present patient. None of these solwe
the problem of patients’ autonomy. We see no other way but to argue that the right of future patients
o come to less harm outweighs the right of the present patient to share in decisions on antibiotic
treatment

Keywords: ethics, antibiotic therapy, rights of unidentified people, professional duties






USO RACIONAL DE ANTIMICROBIANOS

“As licoes retiradas do tempo de guerra devem ser
transferidas aos médicos civis. Essencialmente nos
devemos assegurar que a condicao clinica tenha
resposta ao antimicrobiano, que material seja
coletado para cultura e teste microbiolégico e que o
organismo seja susceptivel, que a dose seja
adequada e que o antibiotico atinja o sitio da
infeccao”

Alexander Fleming
Penicillin:it’s practical pplication.London:Butterworth, 1946:iii-vi
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