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Implementation of NYPH Guidelines Implementation of NYPH Guidelines 
for the Empiric Use of Antibiotics in for the Empiric Use of Antibiotics in 
Adult PatientsAdult Patients
Pilot project to evaluate its impactPilot project to evaluate its impact



AntimicrobialsAntimicrobials

2020--50% of hospital pharmacy drug expenditures50% of hospital pharmacy drug expenditures
•• Costs also associated with preparation, administration, Costs also associated with preparation, administration, 

and monitoringand monitoring

In the U.S., antimicrobial use has resulted in In the U.S., antimicrobial use has resulted in 
costs >$7 billion annuallycosts >$7 billion annually
•• Up to $4 billion used for treatment of more resistant Up to $4 billion used for treatment of more resistant 

hospitalhospital--associated infectionsassociated infections

Antimicrobials may often be unnecessary and Antimicrobials may often be unnecessary and 
inappropriateinappropriate

Unnecessary use increases the risk for adverse Unnecessary use increases the risk for adverse 
eventsevents

Kubin CJ.  Seminars in Perinatology 2002; 26 (5): 379-86. Yates RR.  Chest 1997; 25: 584-99.
Kunin CM.  J Infect Dis 1985; 151: 388-98. John JF et al.  Clin Infect Dis 1997; 24: 471-85.
Kislak JW et al.  N Engl J Med 1964; 271: 834-35. Saez-Llornes X et al.  Pediatr Infect Dis J 2000; 19: 200-6.



Reasons to Control Antimicrobial UseReasons to Control Antimicrobial Use

CostCost
Efficacy/safetyEfficacy/safety
ResistanceResistance



0

10

20

30

40

50

60

198
9

199
0

199
1

199
2

199
3

199
4

199
5

199
6

199
7

199
8

199
9

200
0

Pe
rc

en
t R

es
is

ta
nc

e

Methicillin-resistant
Staphylococcus aureus

0

5

10

15

20

25

30

198
9

199
0

199
1

199
2

199
3

199
4

199
5

199
6

199
7

199
8

199
9

200
0

Pe
rc

en
t R

es
is

ta
nc

e Vancomycin-resistant
enterococci

0
2
4
6
8

10
12
14

198
9

199
0

199
1

199
2

199
3

199
4

199
5

199
6

199
7

199
8

199
9

200
0

Pe
rc

en
t R

es
is

ta
nc

e

3rd generation cephalosporin-
resistant Klebsiella pneumoniae
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Fluoroquinolone-resistant 
Pseudomonas aeruginosa

Non-Intensive Care Unit Patients
Intensive Care Unit PatientsSource: National Nosocomial Infections Surveillance (NNIS) System (www.cdc.gov)

Increasing Resistance in ICU PathogensIncreasing Resistance in ICU Pathogens



Selected AntimicrobialSelected Antimicrobial--resistant resistant 
Pathogens in ICU Patients Pathogens in ICU Patients ––

Comparison of 2003 with 1998 through 2002Comparison of 2003 with 1998 through 2002

NNIS.  Am J Infect Control 2004; 32 (8): 470-85.

NYPH-CUMC (2004)

44% •
62% •

• 40%

• 50%
• 34%

• 34%

• 89%
6% •

• 61%
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METHOD:MICROSCAN MICMETHOD:MICROSCAN MIC

24  R24  R>32  R>32  R32  R32  R

COLISTINCOLISTINMERMERIMPIMP

METHOD:EMETHOD:E--TEST MICTEST MIC

LIGHT GROWTH OF KLEBSIELLA PNEUMONIAELIGHT GROWTH OF KLEBSIELLA PNEUMONIAE

LIGHT GROWTH OF KLEBSIELLA PNEUMONIAELIGHT GROWTH OF KLEBSIELLA PNEUMONIAE

MultidrugMultidrug--resistant resistant KlebsiellaKlebsiella pneumoniaepneumoniae
OutbreakOutbreak

~100 patients infected or colonized with “J” clone ~100 patients infected or colonized with “J” clone 
since August 2004since August 2004
Crude mortality 33%Crude mortality 33%
Some isolates resistant Some isolates resistant in vitroin vitro to all available to all available 
antibioticsantibiotics



Antibiotic Use and ResistanceAntibiotic Use and Resistance
What we know…What we know…

Resistance can spread via poor infection control Resistance can spread via poor infection control 
practices practices 
Resistance develops following antibiotic exposure Resistance develops following antibiotic exposure 
(antibiotic selective pressure)(antibiotic selective pressure)
•• Longer duration of therapy associated with subsequent Longer duration of therapy associated with subsequent 

infections with resistant bacteriainfections with resistant bacteria

Certain antibiotics associated with more rapid Certain antibiotics associated with more rapid 
development of resistancedevelopment of resistance
•• QuinolonesQuinolones

Antibiotics associated with “collateral damage”Antibiotics associated with “collateral damage”
•• CephalosporinsCephalosporins

VRE, ESBLVRE, ESBL--producing producing K. K. pneumoniaepneumoniae, , C. C. difficiledifficile, beta, beta--lactamlactam
resistant resistant A. A. baumanniibaumannii

•• QuinolonesQuinolones
MRSA, MRSA, quinolonequinolone--resistant organisms including resistant organisms including P. P. aeruginosaaeruginosa



Antimicrobial Control Program at Antimicrobial Control Program at 
NYPHNYPH--CUMCCUMC

Current methods of antimicrobial controlCurrent methods of antimicrobial control
•• Formulary restrictionFormulary restriction

Limited effects on stabilizing antimicrobial resistanceLimited effects on stabilizing antimicrobial resistance

Future methods of antimicrobial controlFuture methods of antimicrobial control
•• Formulary restrictionFormulary restriction
•• Treatment guidelinesTreatment guidelines
•• DeDe--escalation therapyescalation therapy
•• Limiting duration of therapyLimiting duration of therapy
•• Automated epidemiology and antibiotic useAutomated epidemiology and antibiotic use



Guidelines for the Empiric Use of Guidelines for the Empiric Use of 
Antibiotics in Adult PatientsAntibiotics in Adult Patients

Developed by Infectious Diseases, Developed by Infectious Diseases, 
Epidemiology, Pharmacy, MicrobiologyEpidemiology, Pharmacy, Microbiology

Based on local resistance and antibiotic Based on local resistance and antibiotic 
use patternsuse patterns

Implementation Implementation MayMay 20052005
•• EducationEducation

•• WebsiteWebsite

Updated periodicallyUpdated periodically





Basic Principles of Empiric Basic Principles of Empiric 
Antibiotic GuidelinesAntibiotic Guidelines

Optimize antibiotic use based on resistance Optimize antibiotic use based on resistance 
trends and slow the development of trends and slow the development of 
resistanceresistance
•• Narrow spectrum of antibiotics where possibleNarrow spectrum of antibiotics where possible
•• Limit duration of therapyLimit duration of therapy
•• Limit the following:Limit the following:

CephalosporinsCephalosporins
QuinolonesQuinolones

Serve as an educational tool Serve as an educational tool 



Evaluation of Impact of Evaluation of Impact of 
Empiric Antibiotic Empiric Antibiotic 

GuidelinesGuidelines



Impact of Guidelines on:Impact of Guidelines on:

1.1. Clinician perception/knowledge of Clinician perception/knowledge of 
antimicrobial resistanceantimicrobial resistance

2.2. AntibioticsAntibiotics
•• UtilizationUtilization
•• CostCost

3.3. **Antimicrobial resistance**Antimicrobial resistance
4.4. Patient outcomesPatient outcomes



1. Clinician perception1. Clinician perception

55--minute survey to medical, surgical minute survey to medical, surgical 
housestaffhousestaff
•• Perception of antibiotic resistance at Perception of antibiotic resistance at 

CUMCCUMC
•• Knowledge of empiric antibiotic useKnowledge of empiric antibiotic use

Compare perception and knowledge Compare perception and knowledge 
before and after guideline before and after guideline 
implementationimplementation



2. Antibiotic utilization/cost2. Antibiotic utilization/cost
Assess antibiotic utilization as:Assess antibiotic utilization as:
•• Usage (defined daily doses/1000 patientUsage (defined daily doses/1000 patient--days)days)
•• Cost ($)Cost ($)
Compare preCompare pre-- and postand post-- guideline guideline 
implementationimplementation
•• tt--testtest
•• Segmented regression analysis in an Segmented regression analysis in an 

interrupted time series designinterrupted time series design
Antibiotic usage at 12 monthly time points before Antibiotic usage at 12 monthly time points before 
intervention will be compared to 12 monthly time intervention will be compared to 12 monthly time 
points after interventionpoints after intervention
Least squares regression line will be fit to 2 time Least squares regression line will be fit to 2 time 
periods and tperiods and t--statistic computed for change in trendstatistic computed for change in trend



3. Antimicrobial resistance3. Antimicrobial resistance
Assess % susceptibilities for selected organismsAssess % susceptibilities for selected organisms
•• % % Staphylococcus Staphylococcus aureusaureus susceptible to susceptible to methicillinmethicillin
•• % gram% gram--negative organisms (negative organisms (E. coli, P. E. coli, P. aeruginosaaeruginosa, K. , K. 

pneumoniaepneumoniae) susceptible to:) susceptible to:
QuinolonesQuinolones
CephalosporinsCephalosporins
Piperacillin/tazobactamPiperacillin/tazobactam
AminoglycosidesAminoglycosides
CarbapenemsCarbapenems

Compare preCompare pre-- and postand post-- guideline implementationguideline implementation
•• ChiChi--squaresquare
•• Segmented regression analysis Segmented regression analysis 

4 34 3--month time intervals before month time intervals before –– 4 34 3--month intervals aftermonth intervals after



4. Patient outcomes4. Patient outcomes
HospitalHospital--wide measureswide measures
•• InIn--hospital mortality (# deaths/1000 patienthospital mortality (# deaths/1000 patient--days)days)
•• Hospital length of stayHospital length of stay
•• ICU mortalityICU mortality
•• ICU length of stayICU length of stay

SusceptibilitySusceptibility--toto--antibiotic matchantibiotic match--mismatchmismatch
•• Computerized query to match all positive cultures to the Computerized query to match all positive cultures to the 

antibiotic patient received 7 days before culture dateantibiotic patient received 7 days before culture date

Selected chart reviewSelected chart review
•• Patients on empiric therapyPatients on empiric therapy
•• Assess adherence to guidelines Assess adherence to guidelines 
•• Ascertain reasons for Ascertain reasons for nonadherencenonadherence or therapy switchesor therapy switches



Preliminary resultsPreliminary results



1. Clinician perception (baseline)1. Clinician perception (baseline)

Anonymous survey administered toAnonymous survey administered to
•• 23 medicine 23 medicine housestaffhousestaff
•• 9 critical care staff (fellows, residents, 9 critical care staff (fellows, residents, 

PAsPAs, students, pharmacists), students, pharmacists)
•• As part of conferences on antibiotic As part of conferences on antibiotic 

resistance and guidelinesresistance and guidelines



Survey on AntibioticsSurvey on Antibiotics



Medicine Medicine housestaffhousestaff survey: survey: 
perceptionsperceptions

1.1. Physicians Physicians overprescribeoverprescribe antibiotics.antibiotics.

2.2. Physicians at CUMC Physicians at CUMC overprescribeoverprescribe
antibiotics.antibiotics.

3.3. The current state of antibiotic The current state of antibiotic 
resistance at CUMC is a serious resistance at CUMC is a serious 
problem.problem.

4.4. When choosing antibiotics for a When choosing antibiotics for a 
patient, their impact on future patient, their impact on future 
antibiotic resistance in the patient antibiotic resistance in the patient 
should be taken into account.should be taken into account.

5.5. When choosing antibiotics for a When choosing antibiotics for a 
patient, their impact on future patient, their impact on future 
antibiotic resistance in the institution antibiotic resistance in the institution 
should be taken into account.should be taken into account.

6.6. Antibiotic management programs are Antibiotic management programs are 
beneficial to hospitals.beneficial to hospitals.

7.7. The antibiotic The antibiotic preapprovalpreapproval system at system at 
CUMC is effective in decreasing CUMC is effective in decreasing 
antibiotic resistance.antibiotic resistance.

8.8. More judicious use of antibiotics would More judicious use of antibiotics would 
decrease antibiotic resistance.decrease antibiotic resistance.



Critical care staff surveyCritical care staff survey
1.1. Physicians Physicians overprescribeoverprescribe antibiotics.antibiotics.

2.2. Physicians at CUMC Physicians at CUMC overprescribeoverprescribe
antibiotics.antibiotics.

3.3. The current state of antibiotic The current state of antibiotic 
resistance at CUMC is a serious resistance at CUMC is a serious 
problem.problem.

4.4. When choosing antibiotics for a When choosing antibiotics for a 
patient, their impact on future patient, their impact on future 
antibiotic resistance in the patient antibiotic resistance in the patient 
should be taken into account.should be taken into account.

5.5. When choosing antibiotics for a When choosing antibiotics for a 
patient, their impact on future patient, their impact on future 
antibiotic resistance in the institution antibiotic resistance in the institution 
should be taken into account.should be taken into account.

6.6. Antibiotic management programs Antibiotic management programs 
are beneficial to hospitals.are beneficial to hospitals.

7.7. The antibiotic The antibiotic preapprovalpreapproval system at system at 
CUMC is effective in decreasing CUMC is effective in decreasing 
antibiotic resistance.antibiotic resistance.

8.8. More judicious use of antibiotics More judicious use of antibiotics 
would decrease antibiotic resistance.would decrease antibiotic resistance.
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1. Clinician perception (baseline)1. Clinician perception (baseline)

Most surveyed clinicians feel Most surveyed clinicians feel 
antibiotics are antibiotics are overprescribedoverprescribed
(although less so at CUMC)(although less so at CUMC)
Most feel the antibiotic Most feel the antibiotic preapprovalpreapproval
system is NOT effective in decreasing system is NOT effective in decreasing 
antibiotic resistanceantibiotic resistance
Most feel more judicious antibiotic Most feel more judicious antibiotic 
use would reduce resistanceuse would reduce resistance



Knowledge of Antibiotic UseKnowledge of Antibiotic Use

Questions based on new Questions based on new 
recommendations in guidelinesrecommendations in guidelines
Medicine: 33%Medicine: 33%
Critical care: 44%Critical care: 44%

Room for improvement at Room for improvement at followupfollowup
surveysurvey



2. Impact on antibiotic utilization2. Impact on antibiotic utilization

Currently have partial quarterly Currently have partial quarterly 
results for a number of antibioticsresults for a number of antibiotics
Needs to be broken down into Needs to be broken down into 
smaller intervals for statistical smaller intervals for statistical 
analysisanalysis



Antibiotic utilization Antibiotic utilization -- levofloxacinlevofloxacin
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Antibiotic Utilization by Quarter - Levofloxacin
CUMC and WCC

Q4-2004 Q1-2005 Q2-2005 Q3-2005

1st Quarter

Antibiotic Stewardship 
Education Initiated

CAP Guidelines Distributed

2nd Quarter

Implementation of Adult Empiric 
Antibiotic Treatment Guidelines Initiated

3rd Quarter

Implementation of Adult Empiric Antibiotic 
Treatment Guidelines Initiated

1st Quarter

Antibiotic Stewardship 
Education Initiated

CAP Guidelines Distributed



Antibiotic utilization Antibiotic utilization ––
cephalosporinscephalosporins vs. betavs. beta--lactamslactams
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Antibiotic utilizationAntibiotic utilization

Guidelines may be having some Guidelines may be having some 
impact on antibiotic utilizationimpact on antibiotic utilization
Awaiting statistical analysisAwaiting statistical analysis



Moving forwardMoving forward

More work to doMore work to do
Data gathering, monitoring, and Data gathering, monitoring, and 
statistical analysisstatistical analysis
Guidelines must be continually Guidelines must be continually 
publicized and reinforcedpublicized and reinforced
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