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Objectives

1. Demonstrate the impact of antibiotics on our quality of life and illustrate the 
growing threat of antibiotic resistant bacteria.

2. Describe the current “pipeline” for the development of new antibiotics.

3. Review data on antibiotic use in LTC facilities.

4. Define asymptomatic bacteriuria and illustrate how asymptomatic bacteriuria can 
lead to unnecessary use of antibiotics in LTC facilities. 

5. Review bacterial susceptibility testing and result reporting.

6. Demonstrate the importance of antibiotic stewardship 

7. Illustrate the importance of local susceptibility data – Antibiograms.
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Question Coming UP!

Which of these illnesses should be treated 
with antibiotics?

a) Runny nose
b) The flu
c) Strep Throat
d) Cold
e) Stomach Flu
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New Antimicrobial Classes
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Introduction of antibiotic

Antibiotic resistance observed

Growing Threat of Antibiotic Resistance

Timeline of Antibiotic Resistance

Vancomycin
R-S. aureus

Growing Threat of Antibiotic Resistance

History of Staphylococcus aureus

Late 1880’s Scottish physician A. Ogston identifies S.aureus
1928 British scientist Alexander Fleming discovers penicillin
1941 Penicillin becomes available in U.S. and England
1945 first penicillin-resistant S. aureus is reported
Late 1940’s 25% of S. aureus are resistant to penicillin
1958 Vancomycin is introduced
1959 Methicillin is introduced (Nafcillin, Dicloxacillin)
1961 MRSA reported in Britain
1968 MRSA reported in U.S.
1972 CDC study reports MRSA accounts for 2% HAI
2002 First Vancomycin resistant S. aureus (WB/WSU)
2006 CDC study reports MRSA accounts for 60% of HAI

Growing Threat of Antibiotic Resistance
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Growing Threat of Antibiotic Resistance

New Resistant Bacteria

Emergence of Antimicrobial Resistance
Susceptible Bacteria

Resistant Bacteria

Resistance Gene Transfer

Growing Threat of Antibiotic Resistance

Resistant Strains
Rare

Resistant Strains 
Dominant

Antimicrobial 
Exposure 

Selection for antimicrobial-resistant Strains

November 2006

Growing Threat of Antibiotic Resistance
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May 2011

Growing Threat of Antibiotic Resistance

Additional Cost/Length of Stay Associated 
with Antibiotic Resistant Bacteria

Nationwide Estimates
$21 billion dollars in health care costs (2009 dollars)
8 million additional hospital days

RR Roberts. 2009. 49:1175-1184, CID

Cost of HAIs with resist Gram negative 
bacteria versus susceptible

Hospital Costs - ↑ 29.3% for resistant bacteria
Length of Stay - ↑ 23.8% for resistant bacteria

PD Maudlin. 2010. 54:109-115, AAC

Consequences of Antibiotic Resistance

Additional Cost/Length of Stay Associated 
with Antibiotic Resistant Bacteria

New York City Study 310,000 discharges from 4 Hospitals
Data collected from 2006-2009, published in 2012
Compared resistant isolates to susceptible isolates

Resistant HAI Resistant CAI

Costs/case ↑ $15,000 ↑ $25,000

Length of stay NSS ↑ 3.4 days

Death rate ↑ 0.04 NSS
Neidell et.al. 2012. CID 55:807-815NSS = not statistically significant

Consequences of Antibiotic Resistance
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Mortality associated with carbapenem resistant (CR) vs
susceptible (CS) Klebsiella pneumoniae (KP)
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OR 3.71 (1.97-7.01) OR 4.5 (2.16-9.35)

p<0.001

p<0.001

Consequences of Antibiotic Resistance

Consequences of Antibiotic Resistance

Accounts for 15-25% of all antibiotic-associated 
diarrhea

Accounts for 95-100% of antibiotic associated 
pseudomembranous colitis

Fecal-oral transmission

– contaminated environment 

– hands of healthcare personnel

Clostridium difficile

Collateral Damage from Antibiotic Use
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• Hospital-acquired, hospital-
onset: 165,000 cases, $1.3 
billion in excess costs, and 
9,000 deaths annually

• Hospital-acquired, post-
discharge (up to 4 weeks):  
50,000 cases, $0.3 billion in 
excess costs, and 3,000 
deaths annually

• Nursing home-onset: 263,000 
cases, $2.2 billion in excess 
costs, and 16,500 deaths
annually

Campbell et al. Infect Control Hosp Epidemiol. 2009:30:523-33.        Dubberke et al. Emerg Infect Dis. 2008;14:1031-8.
Dubberke et al. Clin Infect Dis. 2008;46:497-504.       Elixhauser et al. HCUP Statistical Brief #50. 2008.

Collateral Damage from Antibiotic Use

What can happen with antibiotic-resistant 
bacteria?

a) If hospitalized a more expensive stay
b) The flu
c) If hospitalized a longer length of stay
d) Can spread rapidly across countries
e) Stomach Flu
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Introduction of antibiotic

Antibiotic resistance observed

Growing Threat of Antibiotic Resistance

Timeline of Antibiotic Resistance

Vancomycin
R-S. aureus

Antibiotic Pipeline is Drying Up

Antibiotic Pipeline is Drying Up
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Antibiotics Have High Attrition Rates

Antibiotic Pipeline is Drying Up

Antibiotic Pipeline is Drying Up
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Fowler et al. J Antimicrob Chemother 2007;59:990-5.

Impact of Antibiotic Stewardship

Antibiotic Pipeline is Drying Up
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LTC and Antibiotics

LTC and Antibiotics

LTC and Antibiotics
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LTC-UTI  40%

LTC and Antibiotics

Treatment of UTI in Two LTC

 172 case patients

 146 case patients (85%) McGeer (-) UTI

 70 case patients (48%) ABX for UTI

 8.5X more likely to develop CDI  
within 3 months of abx

Arch. Intern. Med. 2011. 171:438-443

LTC and Antibiotics

Definitions - IDSA

• Asymptomatic bacteriuria – isolation of specified 
quantitative count of bacteria in an appropriately collected 
urine specimen obtained from a person without signs and 
symptoms of a urinary tract infection

• Acute uncomplicated urinary tract infection – symptomatic 
infection of the bladder in women with a normal 
genitourinary tract

uncomplicated UTIs rarely occur in men, UTIs in men 
are usually considered complicated

• Complicated urinary tract infection – symptomatic infection 
of the bladder or kidneys in an individual with functional or 
structural abnormalities of the genitourinary tract



03/14/2013

14

Diagnosis of Asymptomatic Bacteriuria

• Females – 2 consecutive voided urines 
with isolation of some strain in counts >
105 cfu/ml

• Males – single clean catch urine with 1 
bacterial species > 105 cfu/ml

• Females or males - single catheterized 
specimen with 1 bacterial species 
isolated at >102 cfu/ml

IDSA 2005

[Guideline] Nicolle LE, Bradley S, Colgan R, Rice JC, Schaeffer A, Hooton TM. Infectious Diseases Society of America guidelines for the diagnosis and 
treatment of asymptomatic bacteriuria in adults. Clin Infect Dis. Mar 1 2005;40(5):643-54.

[Guideline] Nicolle LE, Bradley S, Colgan R, Rice JC, Schaeffer A, Hooton TM. Infectious Diseases Society of America guidelines for the 
diagnosis and treatment of asymptomatic bacteriuria in adults. Clin Infect Dis. Mar 1 2005;40(5):643-54.
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Surveillance Definition UTI w/o Ind. Cath.

1. At least one of the following sign or symptom subcriteria
a. acute dysuria or acute pain, swelling, or tenderness of the testes, epididymis, 

or prostate

b. Fever or leukocytosis and at least 1 of the following localizing UT subcriteria
- acute costovertebral angle pain or tenderness, suprapubic pain, gross 
hematuria, new or marked increase in incontinence, new or marked 
increase in urgency, new or marked increase in frequency

c. In the absence of fever or leukocytosis, then 2 or more of the following 
localizing UT subcriteria

- suprapubic pain, gross hematuria, new or marked increase in incontinence, 
new or marked increase in urgency, new or marked increase in frequency

2. One of the following microbiologic subcriteria
a. At least 105 cfu/ml of no more than 2 species of microorganisms in a voided 

urine

b. At least 102 cfu/ml of any number of microorganisms collected by an i/o cath.

Both criteria 1 & 2 must be present

Surveillance Definition UTI with Ind. Cath
Both criteria 1 & 2 must be present

1. At least one of the following sign or symptom subcriteria
a. fever, rigors, or new-onset hypotension, w/no alternate site of infection

b. either acute change in mental status or acute functional decline, with no
alternate diagnosis and leukocytosis

c. new-onset suprapubic pain or costovertebral angle pain or tenderness

d. purulent discharge from around the catheter or acute pain, swelling, or 
tenderness of the testes, epididymis, or prostate

2.  Urinary catheter specimen culture with at least
a.105 cfu/ml of any microorganisms

Surveillance Definition UTI w/o Ind. Cath.

1. At least one of the following sign or symptom subcriteria
a. acute dysuria or acute pain, swelling, or tenderness of the testes, epididymis, 

or prostate

b. Fever or leukocytosis and at least 1 of the following localizing UT subcriteria
- acute costovertebral angle pain or tenderness, suprapubic pain, gross 
hematuria, new or marked increase in incontinence, new or marked 
increase in urgency, new or marked increase in frequency

c. In the absence of fever or leukocytosis, then 2 or more of the following 
localizing UT subcriteria

- suprapubic pain, gross hematuria, new or marked increase in incontinence, 
new or marked increase in urgency, new or marked increase in frequency

2. One of the following microbiologic subcriteria
a. At least 105 cfu/ml of no more than 2 species of microorganisms in a voided 

urine

b. At least 102 cfu/ml of any number of microorganisms collected by an i/o cath.

Both criteria 1 & 2 must be present
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It is estimated that about one third of all prescriptions for 
urinary indications in nursing homes are for 
asymptomatic bacteriuria [3]. 

In a 12-month antibiotic utilization in chronic care study,
30% of prescriptions for a urinary indication were for
asymptomatic bacteriuria [17].

BMC Health Services Research 2002, 2 http://www.biomedcentral.com/1472-6963/2/17

LTC and Antibiotics

Asymptomatic Bacteriuria

• Screening for or treatment of 
asymptomatic bacteriuria is 
recommended for:
pregnant women at least once in early 

pregnancy 

in males before a transurethral resection of 
the prostate

before any urologic procedures in which 
mucosal bleeding is anticipated

• Screening for or treatment of asymptomatic bacteriuria 
is not recommended for:
 pyuria

 premenopausal, nonpregnant females

 diabetic females

 older people living in the community

 older people living in LTC

 people with spinal cord injury

 catheterized patients while catheter remains in place

 No recommendation can be made for screening for or 
treatment of asymptomatic bacteriuria in renal 
transplant or other solid organ transplant recipients

Asymptomatic Bacteriuria
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Prevalence of 15% - 50% among residents in LTCF

Result of chronic comorbid illnesses with neurogenic bladder
and interventions to manage incontinence.

Studies have repeatedly documented that antimicrobial
therapy has NO benefits in these patients.

However, it can be difficult to determine when a person
with a positive urine culture has symptomatic infection or 
asymptomatic bacteriuria.

Asymptomatic Bacteriuria

Annals of Long-Term Care / Volume 14 , Number 7 / July 2006

Annals of Long-Term Care / Volume 14 , Number 7 / July 2006
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Which population of individuals have a high 
rate (> 15%) of asymptomatic bacteriuria?

a) Healthy premenopausal women
b) Elderly patients in a LTC
c) Women age 50 – 70 years
d) Diabetic men
e) Patients with long-term urinary catheters

Susceptibility Testing
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The main objective of susceptibility testing is to 
predict the outcome of treatment with the antibiotics
tested.

The results of susceptibility testing are used to
guide the clinician in the selection of the most
appropriate antibiotic for a particular situation.

Not all microorganisms or all antimicrobial agents
can be tested.  Many slow growing fastidious bacteria
cannot be tested and new antibiotics may not be 
readily available for testing.

Susceptibility Testing

Susceptibility Terminology

S - susceptible; isolates are inhibited by the 
usually achievable Abx concentrations when 
used appropriately

I - intermediate; maximum parenteral doses may 
result in a patient response in certain situations

R - resistant; isolates not inhibited by the usually 
achievable Abx concentrations when used 
appropriately

Minimum Inhibitory Concentration - MIC

• The lowest concentration of antibiotic that   
inhibits the growth of a bacteria after a 
standardized incubation period (µg/ml).

• The MIC is interpreted in relation to the 
specific antibiotic and achievable antibiotic   
levels.

Susceptibility Terminology
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23 antibiotics tested
on this plate

Common Methods Used for Testing

MIC and Disk Diffusion

Dade MicroScan WalkAway 96
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Where does interpretive criteria come from?

• Outcome studies in humans and animals

• Pharmacokinetic/Pharmacodynamic
antibiotic studies

• Computer modeling studies

Susceptibility Testing

Urine Culture

Laboratory RESULT INQUIRY
Pat: SMITH, JANE  S (0000000)          Age/Sex: 94Y F   HID: WMH

Account: 000000000000                          Loc: 9000    (9SW)
Phys: 611   SMITH, MICHAEL R
Tests: (all)

T12345    COLL: 03/20/2007 17:25  REC: 03/20/2007 17:46  PHYS: SMITH, MICHAEL 
Req. No.: 

CULTURE URINE                                                           
SPEC'M DESCRIPTION:    URINE                                  (21845)       
SPECIAL REQUESTS:      CLEAN CATCH URINE                      (21845)       
CULTURE:               COLONY COUNT NEGATIVE (<1000 cfu/ml)   (2473)        
REPORT STATUS:         FINAL 03/22/2007  

Laboratory RESULT INQUIRY
Pat: SMITH, JILL J (0000000)       Age/Sex: 81Y M   HID: WMH

Account: 000000000000                          Loc: 1234    (9SW)(DISC)
Phys: 1170   SMITH, DAVID L

1484 SMITH, CHRISTINA
Tests: (all)

T12345    COLL: 03/20/2007 04:05  REC: 03/20/2007 15:25  PHYS: SMITH, DAVID L
Req. No.: 

CULTURE URINE                                                           
SPEC'M DESCRIPTION:    URINE                                  (20567)       
SPECIAL REQUESTS:      REFLEX CLEAN CATCH URINE               (20567)       
CULTURE:               >100,000 COL/ML ESCHERICHIA COLI

> 1,000<10,000 COL/ML MIXED GRAM POSITIVE FLORA
REPORT STATUS: FINAL 03/22/2007

Susceptibility
ORGANISM: >100,000 COL/ML ESCHERICHIA COLI
METHOD: MIC
AMPICILLIN >16 :R
CEFAZOLIN > 8 :R
CIPROFLOXACIN 2 :I
NITROFURANTOIN <32 :S
TRIMETH/SULFA <2/38 :S
CEFTRIAXONE ≤8 :S

Urine Culture
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Surrogate Antibiotics

Bacteria Surrogate 
Antibiotic

ABX in Surrogate 
Group

Comments

Staphylococcus Cefoxitin Nafcillin, most 
Cephems, β-
lactam/β-lactam
inhibitors

Report oxacillin or 
nafcillin, amox/clav

All bacteria Tetracycline Doxycycline, 
Minocycline

S = S, R ≠ R

Gram Positive Erythromycin Macrolides
(Azithromycin)

Enteric GNR
(Enterobacteriaceae)

Cephalothin (urine 
isolates only)

Cefadroxil, 
cefpodoxime,
cephalexin, loracarbef

Which Antibiotic to Choose?

• The identity of the infecting bacteria.
• The susceptibility of the bacteria.
• Site of infection.
• The safely achievable levels of antibiotic.

• 2-4x bacteria MIC in serum or tissue

• Bactericidal activity of the antibiotic.
• Age of the patient.
• Renal and hepatic function.
• Allergies.
• And other factors.

NOT JUST THE MIC!

What Antibiotics to Report?

Typically based upon guidelines from the Clinical 
Laboratory Standards Institute (CLSI), pharmacy, 
infection control, and infectious disease practitioners

Reporting in a cascade fashion – start with a few 
narrow spectrum drugs, add more drugs if bacteria 
are resistant to the primary reported antibiotics.
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Typically based upon guidelines from the Clinical 
Laboratory Standards Institute (CLSI), pharmacy, 
infection control, and infectious disease practitioners

Reporting in a cascade fashion – start with a few 
narrow spectrum drugs, add more drugs if bacteria 
are resistant to the primary reported antibiotics.

Remember, 23 antibiotics tested against each Gram 
negative urinary isolate

What Antibiotics to Report?

Urine – E. coli
“Primary Report”:

AMPICILLIN - S
CEFAZOLIN - S
CIPROFLOXACIN - S
NITROFURANTOIN - S
TRIMETHOPRIM/SULFAMETHOXAZOLE (TMP/SMX) - S
CEFTRIAXONE - S
IMIPENEM - S
CEFEPIME - S
TICARCILLIN/CLAVULANATE - S
GENTAMICIN - S
TOBRAMYCIN - S

What Antibiotics to Report?

Urine – E. coli
Primary Report:

AMPICILLIN - S
CEFAZOLIN - S
CIPROFLOXACIN - S
NITROFURANTOIN - S
TRIMETHOPRIM/SULFAMETHOXAZOLE (TMP/SMX) - S

What Antibiotics to Report?
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Urine – E. coli
Primary Report:

AMPICILLIN - R
CEFAZOLIN - R
CIPROFLOXACIN - S
NITROFURANTOIN - S
TRIMETHOPRIM/SULFAMETHOXAZOLE (TMP/SMX) - S

What Antibiotics to Report?

Urine – E. coli
Cascade Report:

AMPICILLIN - R
CEFAZOLIN - R
CIPROFLOXACIN - S
NITROFURANTOIN - S
TRIMETHOPRIM/SULFAMETHOXAZOLE (TMP/SMX) - S
CEFTRIAXONE - S

What Antibiotics to Report?

Urine – E. coli
Primary Report:

AMPICILLIN - R
CEFAZOLIN - R
CIPROFLOXACIN - R
NITROFURANTOIN - R
TRIMETHOPRIM/SULFAMETHOXAZOLE (TMP/SMX) - R

What Antibiotics to Report?
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Urine – E. coli
Cascade Report:

AMPICILLIN - R
CEFAZOLIN - R
CIPROFLOXACIN - R
NITROFURANTOIN - R
TRIMETHOPRIM/SULFAMETHOXAZOLE (TMP/SMX) - R
CEFTRIAXONE - R
IMIPENEM - S
CEFEPIME - S
TICARCILLIN/CLAVULANATE - R
GENTAMICIN - R
TOBRAMYCIN - S

What Antibiotics to Report?

Lets Use The Antimicrobial 
Susceptibility Data!

Antibiogram

Definition - aggregation of antimicrobial 
susceptibility data specific to particular 
location

Purpose - starting point for empiric antibiotic          
therapy decisions

- demonstrate the prevalence of antibiotic 
resistance among bacteria obtained 
from residents in your facility

- monitor antibiotic resistance trends
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Ampicillin 51   76

Amoxicillin/Clavulanate 83 88  
Ampicillin/Sulbactam 59 82  
Aztreonam 100 100  
Cefazolin 93 89  
Cefepime  100 81 
Ceftazidime  100 90 
Ceftriaxone 99 100  100

Cefuroxime 88 94  94

Ciprofloxacin 50 89 67 62

Gentamicin  88 81 94

Imipenem 100 100  
Nitrofurantoin* 93 74  
Piperacillin/Tazobactam    
Ticarcillin/Clavulanate  88  
Tobramycin  88 100 
Trimethoprim/
sulfamethoxazole 79 95  67
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Ampicillin  25   67

Amoxicillin/Clavulanate  50   
Ampicillin/Sulbactam 62 29 50  
Aztreonam  52 77 50 
Cefazolin  47 0  67

Cefepime 7  57 44 
Ceftazidime 29  29 51 
Ceftriaxone  51 71  77

Cefuroxime  47 29  74

Ciprofloxacin 0 19 7 31 34

Gentamicin 20  43 35 77

Imipenem  100 88 49 
Meropenem 57 100 93 52 100

Nitrofurantoin*  85   
Piperacillin/Tazobactam  57 75 76 73

Ticarcillin/Clavulanate 7  93 53 
Tobramycin 13  43 74 
Trimethoprim/
sulfamethoxazole 17 44 36  55

* urine isolates only; (number of isolates) * urine isolates only; (number of isolates) * urine isolates only; (number of isolates)

LTC - A Hospital - 1 LTC - B

Antibiotic Resistance is Local
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Ampicillin 51   76

Amoxicillin/Clavulanate 83 88  
Ampicillin/Sulbactam 59 82  
Aztreonam 100 100  
Cefazolin 93 89  
Cefepime  100 81 
Ceftazidime  100 90 
Ceftriaxone 99 100  100

Cefuroxime 88 94  94

Ciprofloxacin 50 89 67 62

Gentamicin  88 81 94

Imipenem 100 100  
Nitrofurantoin* 93 74  
Piperacillin/Tazobactam    
Ticarcillin/Clavulanate  88  
Tobramycin  88 100 
Trimethoprim/
sulfamethoxazole 79 95  67
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Ampicillin  25   67

Amoxicillin/Clavulanate  50   
Ampicillin/Sulbactam 62 29 50  
Aztreonam  52 77 50 
Cefazolin  47 0  67

Cefepime 7  57 44 
Ceftazidime 29  29 51 
Ceftriaxone  51 71  77

Cefuroxime  47 29  74

Ciprofloxacin 0 19 7 31 34

Gentamicin 20  43 35 77

Imipenem  100 88 49 
Meropenem 57 100 93 52 100

Nitrofurantoin*  85   
Piperacillin/Tazobactam  57 75 76 73

Ticarcillin/Clavulanate 7  93 53 
Tobramycin 13  43 74 
Trimethoprim/
sulfamethoxazole 17 44 36  55

* urine isolates only; (number of isolates) * urine isolates only; (number of isolates) * urine isolates only; (number of isolates)

Antibiotic Resistance is Local

Gram Negatives % 
Susceptible (all 
sources)
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Ampicillin  60   89

Amoxicillin/Clavulanate  87 96  
Ampicillin/Sulbactam  65 85  
Aztreonam  98 99 77 
Cefazolin  89 97  100

Cefepime 100  100 86 
Ceftazidime 82  100 90 
Ceftriaxone  97 99  100

Cefuroxime  91 92  100

Ciprofloxacin 93 76 95 67 72

Gentamicin 100  98 83 89

Meropenem 100 100 100 86 
Nitrofurantoin* 35 98 61  
Piperacillin/Tazobactam 91 97 95 93 100

Ticarcillin/Clavulanate 73  97 89 
Tobramycin 98  98 96 
Trimethoprim/
sulfamethoxazole 89 82 91  83

LTC - A Hospital - 1 LTC - B
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WI Cumulative Statewide Antibiogram for 
2008 Indicates a ≥10% decrease in susceptibility as compared to 2006

Indicates a ≥10% increase in susceptibility as compared to 2006

Campaign to 
Prevent

Antimicrobial 
Resistance

Centers for Disease Control and 
Prevention

National Center for Infectious Diseases
Division of Healthcare Quality Promotion

Clinicians hold the solution!
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12 Steps to Prevent Antimicrobial Resistance: LTC Residents

1. Vaccinate

2. Prevent conditions 

that lead to infection

3. Get unnecessary devices out

4. Use established criteria for 

diagnosis of infection

5. Use local resources

6.   Know when to say “no”
7.   Treat infection, not colonization or 

contamination
8. Stop antimicrobial treatment

9. Isolate the pathogen
10. Break the chain of contagion
11. Perform hand hygiene
12. Identify residents with MDROs

Diagnose and Treat 
Infection Effectively

Prevent Infection Use Antimicrobials Wisely

Prevent Transmission

12 Steps to Prevent Antimicrobial Resistance: LTC Residents

12 Steps to Prevent Antimicrobial 
Resistance: Long-Term Care

12  ID residents with MDROs
11  Perform hand hygiene

10   Break the chain of contagion
9 Isolate the pathogen

8 Stop antimicrobial treatment
7  Treat infection, not col./contamination

6 Know when to say “no”
5 Use local resourses

4   Use established criteria for diag. of infection
3  Get the unnecessary devices out

2  Prevent conditions that lead to infection
1 Vaccinate

Prevent Transmission

Use Antimicrobials Wisely

Diagnose & Treat Effectively

Prevent Infections

Fact: Using established diagnostic criteria breaks the 

chain of infection.

Actions:
 target empiric therapy to likely pathogens and use 

local antibiogram

 culture and interpret results with care 

 target definitive therapy to known pathogens and 
antimicrobial susceptibility test results

 consider C. difficile in patients with diarrhea and 
antibiotic exposure

Diagnose and Treat Infection Effectively

Step 4: Use established criteria for diagnosis 
of infection
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12  ID residents with MDROs
11  Perform hand hygiene

10   Break the chain of contagion
9 Isolate the pathogen

8 Stop antimicrobial treatment
7  Treat infection, not col./contamination

6 Know when to say “no”
5   Use local resources

4 Use established criteria for diag. of infection
3  Get the unnecessary devices out

2  Prevent conditions that lead to infection
1 Vaccinate

Prevent Transmission

Use Antimicrobials Wisely

Diagnose & Treat Effectively

Prevent Infections

12 Steps to Prevent Antimicrobial 
Resistance: Long-Term Care

Diagnose and Treat Infection Effectively 

Step 5: Use local resources

Fact: Antibiotic resistance is local.  Common antibiotic-
resistant bacteria in one location are often different than 
those in another location.

Actions:
Contact your lab. and request an antibiogram

 Correlate this information to your facility

12  ID residents with MDROs
11  Perform hand hygiene

10   Break the chain of contagion
9 Isolate the pathogen

8 Stop antimicrobial treatment
7  Treat infection, not col./contamination

6   Know when to say “no”
5 Use local resources

4 Use established criteria for diag. of infection
3  Get the unnecessary devices out

2  Prevent conditions that lead to infection
1 Vaccinate

Prevent Transmission

Use Antimicrobials Wisely

Diagnose & Treat Effectively

Prevent Infections

12 Steps to Prevent Antimicrobial 
Resistance: Long-Term Care
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Use Antimicrobials Wisely 

Step 6, 7 and 8

Fact: In LTC facilities up to 60% of systemic and topical 
courses of antibiotics are unnecessary.

Actions:
Develop an antibiotic usage policy - antibiogram

 Collect cultures correctly

Do not treat asymptomatic bacteriuria

How Do You Make an Antibiogram?

Antibiogram - General Items

• Report data at least yearly

• 1st isolate given species/patient/time period

• Ideally include bacteria with 30 or more isolates

• Include isolates collected for diagnostic purposes only
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WHICH ANTIBIOTICS TO REPORT
IN ANTIBIOGRAM?

• Only Antibiotics Routinely Tested
• When Using Surrogates Report The Agent 

Represented by the Surrogate
• Include Selective Report and Supplemental 

Report Antibiotics, Not Just the Primary 
Reports

• Do Not Include The Results of Agents Tested 
Selectively Against Isolates with significant 
resistance

Gram Negatives % 
Susceptible (all 
sources)
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Ampicillin 51   76

Amoxicillin/Clavulanate 83 88  
Ampicillin/Sulbactam 59 82  
Aztreonam 100 100  
Cefazolin 93 89  
Cefepime  100 81 
Ceftazidime  100 90 
Ceftriaxone 99 100  100

Cefuroxime 88 94  94

Ciprofloxacin 50 89 67 62

Gentamicin  88 81 94

Imipenem 100 100  
Nitrofurantoin* 93 74  
Piperacillin/Tazobactam    
Ticarcillin/Clavulanate  88  
Tobramycin  88 100 
Trimethoprim/
sulfamethoxazole 79 95  67

* urine isolates only; (number of isolates)

Gram Positive % 
Susceptible (all 
sources)
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Amoxacillin/Clavulanate   53

Ampicillin 100 10 
Ampicillin/Sulbactam   53

Cefazolin   53

Ceftriaxone   
Ciprofloxacin   
Clindamycin   
Erythromycin   
Gentamicin   
Linezolid 100 100 100

Meropenem   
Moxifloxacin   
Nitrofurantoin* 100 100 100

Nafcillin   53

Penicillin 100 10 
Tetracycline   
Trimethoprim/
sulfamethoxazole   100

Vancomycin 100 10 100
$ For serious Enterococcus spp. infection combination   

therapy of penicillin, ampicillin, or vancomycin (for 
susceptible strains), plus an aminoglycoside, is usually 
indicated, unless high-level resistance to both gentamicin 
and streptomycin is documented. 
* urine isolates only; (number of isolates)

ORGANISM INCIDENCE BY 
BODY SITE AT LTC IN 2011

BODY SITE PERCENT INCIDENCE

BLOOD (4 ISOLATES)

Staphylococcus epidermidis 50
Escherichia coli 25
Klebsiella pneumoniae 25

RESPIRATORY (1)

Escherichia coli 100

WOUND/ABSCESS/TISSUE/FLUID (13)

Staphylococcus aureus 54
Pseudomonas aeruginosa 15
Proteus mirabilis 8
Enterococcus faecium 8
All Others 15

URINE (231)

Escherichia coli 33
Enterococcus faecalis 14
Klebsiella pneumoniae 10
Pseudomonas aeruginosa 8
Proteus mirabilis 7
Staphylococcus aureus 5
Enterococcus faecium 4
All Others 19

Sample LTC Antibiogram

Organism/

Antibiotic Year 95 00 02 03 2005 2006

Community % 
Sensitive

P. aeruginosa  # 
isolates

68 87 79 91 34 54

GENTAMICIN 71 75 75 80 85 85
PIPERACILLIN/TAZO 93 92 81 77 78 90
CIPRO 71 67 50 51 74 59 72%*
TIMENTIN 84 70 65 58 74 67
CEFTAZIDIME 94 94 81 79 78 83 91%
IMIPENEM 60 96 89 88%

Enterobacter spp. # 
isolates

9 13 25

CEFTRIAXONE 89 75 92 72%

Sample
ORGANISM ANTIBIOTIC SUSCEPTIBILITY TRENDS

1995 - 2006
Percent Sensitive

SUMMARY:  Overall susceptibility patterns are consistent with community rates.  
Significant changes from this past year include: increased number of P. 
aeruginosa isolates and decreased sensitivity to ciprofloxacin.  

Summaries from Yearly Antibiograms
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Enterococcus spp. Percent susceptible to Vancomycin

Summaries from Yearly Antibiograms

Who plays a part in antibiotic stewardship?

a) The patient’s physician
b) The laboratory
c) Patient’s direct health care provider
d) Facilities IC Pracitioner
e) All of the above
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Use Antimicrobials Wisely!

Because highly antibiotic resistant bacteria can….


