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 Once deadly infectious diseases treatable, 
substantially reducing deaths compared to 
the pre-antibiotic era 

 Important adjunct to modern medical 
advances  
 Surgeries 
 Transplants 
 Cancer therapies 
 



 No new types of 
antibiotics developed 
in over 10 years 

 

 More toxic antibiotics 
being used to treat 
common infections 

 

 Must treat antibiotics 
as precious and finite 
resource 
 

Lauri Hicks, CDC: “Call to Action: Improving Antibiotic Use”  
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 Acute respiratory infection most common 
reason adults receive an antibiotic 
 More than one out of four antibiotic prescriptions 

for adult outpatients are for conditions for which 
antibiotics are not needed 
 Even when antibiotics were indicated, the wrong 

drug was frequently prescribed  
 

 Providers in the South more likely to 
prescribe for conditions that do not warrant 
antibiotic use 

Shapiro et al. J Antimicrob Chemother 2013 Jul 25 



 Good news  Bad news 

Lauri Hicks, CDC: “Call to Action: Improving Antibiotic Use”  
CDC. MMWR. 2011;60:1153-6 



 Adverse drug events  
 Hypersensitivity/allergy 
 Antibiotic associated diarrhea/colitis 
 Other side effects 
 Clostridium difficile infection 

 Antibiotic resistance 
 Increased health-care costs 
 

 
Ohl CA, Luther VP.  J. Hosp. Med. 2011;6:S4 



 >140,000 Emergency Department visits/year 
 ~20% of all visits for drug-related adverse events 
 6.1% required hospital admission 

 
 Most common cause of drug-related ED visits 

for children 

2004-2005 NEISS-CADES project;  Shehab N et al. Clin Infect Dis. 2008;47:735  
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79% of allergic events




 C. difficile diarrhea occurs as a result of 
disruption of normal gut bacteria due to 
antibiotic use 
 

Lauri Hicks, CDC: “Call to Action: Improving Antibiotic Use”  



• Antibiotic exposure is the single most 
important risk factor for the development of 
Clostridium difficile-associated disease 
(CDAD) 
 

• Up to 85% of patients with CDAD have 
antibiotic exposure in the 28 days before 
infection1 



 Emergence of the NAP-1/BI or “epidemic” 
strain of C. difficile has intensified the risks 
associated with antibiotic exposure. 
 

 Epidemic strain of C. difficile is associated 
with increased risk of morbidity and 
mortality. 
 

 Epidemic strain is resistant to 
fluoroquinolone antibiotics, which confers a 
selective advantage. 

McDonald LC et al.  New England Journal of Medicine 2005;353:2433-41 



883 
1,206 1,164 

1,477 
1,813 1,826 

2,401 2,461 2,438 
2,670 

3,104 3,083 

4,194 4,169 

5,302 

6,175 

5,453 

6,148 6,112 6,330 

7,009 

8,574 

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

# NC Hospital Discharges w/ C.Diff as Principle Dx
# NC Hospital Discharges Any Diagnosis

Source: http://hcup.net.ahrq.gov 



22 

40 

55 

82 

119 124 

139 

172 

196 
187 

228 

0

50

100

150

200

250

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Source: NC Vital Statistics at http://www.schs.state.nc.us/schs/data/vitalstats.cfm 



 Getting an antibiotic increases a patient’s 
chance of becoming colonized or infected 
with a resistant organism. 
 



1. Given sufficient time and drug use, antibiotic resistance 
will emerge. 

2. Resistance is progressive, evolving from low levels 
through intermediate to high levels. 

3. Organisms resistant to one antibiotic are likely to 
become resistant to other antibiotics. 

4. Once resistance appears, it is likely to decline slowly, if 
at all. 

5. The use of antibiotics by any one person affects others 
in the extended as well as the immediate environment. 

Slide by David Weber, adapted from Levy SB.  NEJM, 1998 



CDC. Antibiotic resistance threats in the United States, 2013.   
www.cdc.gov/drugresistance/threat-report-2013/  

http://www.cdc.gov/drugresistance/threat-report-2013/
http://www.cdc.gov/drugresistance/threat-report-2013/
http://www.cdc.gov/drugresistance/threat-report-2013/
http://www.cdc.gov/drugresistance/threat-report-2013/
http://www.cdc.gov/drugresistance/threat-report-2013/


http://www.cdc.gov/drugresistance/threat-report-2013/ 



Pathogen and Antibiotic 
Exposure 

Increased 
Risk 

Carbapenem Resistant 
Enterobactericeae  
and Carbapenems 

15 fold 

ESBL producing organisms and 
Cephalosoprins 

6–29 fold 

Patel G et al. Infect Control Hosp Epidemiol  2008;29:1099-1106 
Zaoutis TE et al. Pediatrics 2005;114:942-9 
Talon D et al. Clin Microbiol Infect 2000;6:376-84 



0

5

10

15

20

25

30

35

1993 1994 1995 1996 1997 1998 1999 2000

S
tr

ai
ns

 R
es

is
t. 

C
ip

ro
flo

xa
ci

n 
(%

)

0

50

100

150

200

250

FQ
 U

se
 (k

g 
X 

10
00

)

P. aeruginosa
GNR
Fluoroquinolone Use



60

65

70

75

80

85

0

50

100

150

200

250

1990 1991 1992 1993 1994 1995

D
ef

in
ed

 d
ai

ly
 d

os
es

 o
f 

va
nc

om
yc

in
/1

00
0 

pa
tie

nt
 d

ay
s 

N
um

be
r o

f p
at

ie
nt

s 
w

ith
 V

R
E 

Patients with VRE DDD vancomycin

JID 1999;179:163 



 Getting an antibiotic-resistant infection 
increases a patient’s risk of severe illness or 
death. 
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 Mortality risk associated with MRSA 
bacteremia, relative to MSSA bacteremia: 
OR: 1.93; p < 0.001.1 
 

 Mortality of MRSA infections was higher than 
MSSA: relative risk [RR]: 1.7; 95% confidence 
interval: 1.3–2.4).2 

 

1. Clin. Infect. Dis.36(1),53–59 (2003).  
2. Infect. Control Hosp. Epidemiol.28(3),273–279 (2007).  



Enterobacteriaceae: 
 Family of bacteria that normally live in water, 

soil, and the human gut 
 Common cause of healthcare and community 

infections (E. coli, K. pneumoniae) 
 

Carbapenems: 
 Class of broad-spectrum antibiotics 

considered the “last resort” for treatment of 
serious gram-negative infections 
 

Presenter
Presentation Notes
Next I will briefly discuss carbapenem-resistant enterobacteriaceae, or CRE, a growing public health threat recently designated as “threat level urgent” by CDC. 

Enterobacteriaceae are a family of bacteria that normally live in water, soil, and the human gut. These bacteria are a common cause of healthcare and community infections. Two members of the enterobacteriaceae family, E. coli, K. pneumoniae, accounted for 20% of all healthcare associated infections reported in 2009 and 2010. 

CRE are enterobacteriaceae that have become resistant to carbapenems, a class of broad-spectrum antibiotics considered the “last resort” for treatment of serious gram-negative infections.



 Multidrug-resistant,  limited treatment 
options 
 

 Capable of transferring resistance  
 

 High mortality rates for invasive infections 
 

 Potential to spread out of healthcare settings 
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Estimated cost of $30 billion annually  
(range $20-$35 billion, 2008 dollars) 

Lauri Hicks, CDC: “Call to Action: Improving Antibiotic Use”  

Presenter
Presentation Notes
Antibiotic resistance is an increasingly common problem,  causing an estimated 2 million illnesses and 23,000 deaths each year. Antibiotic-resistant infections add considerable and avoidable costs to the already overburdened U.S. healthcare system.

The total economic cost of antibiotic resistance to the U.S. economy has been difficult to calculate. The current estimate is $30 billion annually in excess direct healthcare costs; when additional costs to society for lost productivity are added, the total costs might be as high as $35 billion per year.




 Prolonged and costlier treatments  
 Extended hospital stays 
 Additional provider visits and healthcare use 
 Greater disability and death compared to 

infections that are easily treatable with 
antibiotics 
 

Lauri Hicks, CDC: “Call to Action: Improving Antibiotic Use”  



“Bringing new antibiotics into our current 
environment is akin to buying a new car 

because you hit a pot hole, but doing nothing 
to fix the road” 

CDC. “Get Smart for Healthcare: Know When Antibiotics Work” 



http://www.cdc.gov/hai/pdfs/cre/CDC_DetectProtect.pdf 



http://www.cdc.gov/drugresistance/threat-report-2013/ 



http://www.cdc.gov/drugresistance/threat-report-2013/ 



 A system of informatics, data collection, 
personnel, and policy/procedures which 
promotes the optimal selection, dosing, and 
duration of therapy for antimicrobial agents 
throughout the course of their use 

 Purpose:  
 Limit inappropriate and excessive antibiotic 

use  
 Improve and optimize therapy and clinical 

outcomes for the individual infected patient  

Ohl CA. Seminar Infect Control 2001;1:210-221; Ohl CA, Luther VP.  J. Hosp. Med. 2011;6:S4;  
Dellit TH, et. al. Clin Infect Dis. 2007;44:159-177 



Rates of CDI 
Rates of resistant 

Enterobacteriaceae 

Carling P et al. Infect Control Hosp Epidemiol. 2003;24(9):699-706. 
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 Improve patient safety through better 
treatment of infections. 

 Reduce the emergence of anti-microbial 
resistant pathogens and Clostridium difficile. 

 Heighten awareness of the challenges posed 
by antimicrobial resistance in healthcare and 
encourage better use of antimicrobials as one 
solution. 
 



 Media campaign (November – March) 



 Working to improve appropriate 
antimicrobial use education in NC health 
science programs (medicine, nursing, 
pharmacy) 
 

 Working to improve antimicrobial 
stewardship programs in NC hospitals  



 Work with DPH and healthcare partners to 
investigate cases and outbreaks of highly-
resistant infections 
 

 Promote appropriate antibiotic use education 
in your community 



 Antibiotic misuse adversely impacts society 
and individual patients 
 

 Improving antibiotic use improves patient 
outcomes and saves money 
 

 Improving antibiotic use is a public health 
imperative 
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