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k~.~?~~.~~ nKe~•y?" 
" What alternatives can we offer?" 

B a::~~!~o not •m v;N-. thov ~" 
bacteria. When possible, get a culture to 
determine If antibiotics will be effective. 

c 0!'.:~~~ ""tlblotl" we h"e by only 
prescribing when appropriate, and for 
the shortest duration possible. Consult 
your facility's antibiogram for selection of 
appropriate antlblotlc.s. Make sure your 
patients complete their course if you 
prescribe an antibiotic. 

D ~~~.~.~:~.~~!~sure 
prescribing unnecessary antibiotics. 

Do select the appropriate antibiotic, which 
could mean changing the medication based 
on the antlblogram. 

E ~~~~~' patlento on WHYontiblotl" 
are not needed for: 

X Coldi or flu; 
X Most coughs and bronchitis; 
X Sore throau not caused by strep; 
X Runny noses; or 
X Most ear aches. 

Using antibiotics the wrong way can cause 
bacteria to grow into supcrbugs. This could 
make your next infection much harder to treat. 

Stop the Spread of 
Antibiotic Resistance 

with APIC. 



U.S. Antibiotic Awareness Week is November 13-19, 
2017. U.S. Antibiotic Awareness Week (formerly "Get 
Smart About Ant ibiot ics Weekn) is an annual one­
week observance to raise awareness of the threat of 
antibiotic resistance and the importance of 
appropriat e ant ibiiotic prescribing and use. Oct 4, 2017 

U.S. Ant ibiotic Awareness Week I CDC 
https://www.cdc.gov/ antibiotic-use/week/ index.html 

World Antibiotic Awareness Week, 13-19 November 2017 

Learn how to handle antibiotics 
with care 

7 November 2017 - Are you organizing an event 
or activity this World Antibiotic Awareness Week? 
Let the world know by adding your event to our 
interactive platfonn and find out what is 
happening in your country or region Play the 

interactive game and learn about antibiotic 
resistance and how to prevent it Help spread 
awareness by sharing messages from FAO. OIE 
and WHO on social media 

Interactive game and platfonn 

Learn how to handle 
antibiotics with care 

& help us 



o cums 

World Antibiotic Awareness Week 2017 

This year's theme: • Seek advice from a qualified healthcare professional before taking antibiotics• . Only take antibiotics after the prescription by a healthcare professional. 

Antibiotics are a precious resource, so it is important to get the right advice before taking them. This not only ensures you and your family get the best t reatment, responsible use of 

antibiotics will also help reduce the threat of antibiotic resistance. 

lnfographics Posters 

Misuse of ANTIBIOTICS 
puts us ab at nsk 

-...--..... ·--­.. -----­----·- ....... --·--· ··-
----~·-
.,._. __ _ 

World Antibiotic Awareness Week 2017, i3-19 November 

Handle Antibiotics with care 

WORLD 
ANTIBIOTIC 
AWARENESS WEEK 
13-19 November 2017 



What Does An Epidemiologist Do?

Identify Relevant Sources, Collect by 

Appropriate Methods, Manage, 

Analyze, Interpret and Report DATA

to Drive Efforts In Control and 

Prevention

– Populations (Groups) are focus 

rather than individuals



What Does An Antimicrobial 

Stewardship Epidemiologist Do?

Identify Relevant Sources, Collect by 

Appropriate Methods, Manage, 

Analyze, Interpret and Report DATA

to Drive EFFORTS IN Healthcare 

Antimicrobial Stewardship (HAS)

– Populations (Groups) are focus 

rather than individuals



▪ Hospital collects, analyzes, and reports 

data on its HAS program

▪ Feedback on resistance patterns

▪ Strategies to counter resistance

▪ The hospital takes action on 

improvement opportunities identified 

in the HAS program

TJC Standards on Healthcare 

Antimicrobial Stewardship (HAS)



ANTIMICROBIAL STEWARDSHIP AND 

OTHER HEALTHCARE EPI OVERLAP

▪ Safety
▪ Infection Control

▪ Employee (“Occupational”) Health, Personnel Safety

▪ Antimicrobial Stewardship

▪ Quality Improvement/Promotion

▪ Antimicrobial Stewardship

▪ Value

▪ Technology Assessment, Product  
Evaluation, Resource Utilization

▪ Drug and Instrument Management



Clin Infect Dis 2007; 44: 159-77

Infectious Diseases Society of America and the 
Society for Healthcare Epidemiology of America 
Guidelines for Developing an Institutional Program 
to Enhance Antimicrobial Stewardship 

Tirmthy H. Oellit,1 Robert C. Owens .2 John E. McGowan, Jr} Dale N. Gerding.' Robert A. Weinstein.5 
John P. Burke.• W. Charles Huskins.' O<IVid L Paterson.• Neil 0. Fishman.• Christopher F. Carpenter, 10 P. J. Brennan.• 
Marianne Billeter." and Thomas M. Hooton12 

The primary goal 

of antimicrobial stewardship is to optimize clinical out­

comes while minimizin unintended conse uences of 

antimicrobial use, including toxicity; the selection of 

pathogenic organisms (such as Clostridium difficile), 
and the emergence of resistance. Thus, the appropriate 

use of antimicrobials is an essential part of atient safe 



FOCUS OF PRACTICAL EPIDEMIOLOGY

Question 1 – What Should Be Done?

Collect analyze, interpret, and report population-based DATA to 

inform plans for treatment, control and prevention (BUT other 

team members involved in developing and implementing plan)

Question 2 – Is Plan Being Implemented?

Collect , analyze, interpret, and report population-based DATA on 

process measures to evaluate implementation of plan elements 

(BUT other team members involved in interpreting data and 

further action)

Question 3 – Is Plan Working?

Collect, analyze, interpret, and report population-based DATA on 

outcome measures to evaluate effectiveness of the plan (BUT 

other team members involved in using data and further action)

These data lead back to Question 1 – “continuous loop”



FOCUS ON TEAM

Question 1 – What Should Be Done?

Collect analyze, interpret, and report population-based DATA to 

inform plans for treatment, control and prevention (BUT other 

team members involved in developing and implementing plan)

Question 2 – Is Plan Being Implemented?

Collect , analyze, interpret, and report population-based DATA on 

process measures to evaluate implementation of plan elements 

(BUT other team members involved in interpreting data and 

further action)

Question 3 – Is Plan Working?

Collect, analyze, interpret, and report population-based DATA on 

outcome measures to evaluate effectiveness of the plan (BUT 

other team members involved in using data and further action)

These data lead back to Question 1 – “continuous loop”



▪ Antimicrobial stewardship 

multidisciplinary team that includes 

pharmacist(s), infection 

preventionist(s), practitioner(s), an 

infectious diseases physician

TJC Standards on Healthcare 

Antimicrobial Stewardship



The Epidemiologist As A Team Member

Epidemiologist Team

Q1 What Should Be Done?

Q2 Is It Being Done?

Q3 Is It Working?

Provides DATA on 

Occurrence, Trends, Risk 

Determinants, Etc.

Decides on Appropriate 

Actions

Provides DATA on

PROCESS Measures

Provides DATA on 

OUTCOME Measures

Decides on Appropriate 

Actions

Decides on Appropriate 

Actions

Decides on Appropriate 

Actions

RETURN TO Q1



1. Providing DATA to Better 

Define Problems

❖For Team

❖For Public Education

❖ Example: What Is “The 

Post-Antibiotic Era”?

SOME CURRENT ROLES FOR THE 

EPIDEMIOLOGIST IN HAS



The Epidemiologist as a Team Member -

QUESTION 1 

Epidemiologist Team

Q1 What Should Be Done?

1. Provides Descriptive

DATA (Occurrence, Trends, 

Etc.)

2. Provides DATA on Risk

Determinants/Drivers

3. Provides DATA on Special

Populations and Settings of 

Increased Risk

1. Decides on Appropriate 

Actions

2. Defines Indicators for 

Monitoring Implementation 

for Question 2



https://www.cdc.gov/nhsn/index.html Accessed 11/13/17

riiTi1 Centers for Disease Control and Prevention 
~ CDC 24/7: Saving Lives. Protecting Peoplew 

National Healthcare Safety Network (NHSN) 

D r.J D 
CDC's Nat iona l Healthcare Safety Network is the nation's most w idely used 

healthcare-associated infection tracking system. NHSN provides facilit ies, 

states, regions, and the nation with data needed to identify problem areas, 

measure progress of prevent ion efforts, and ultimately eliminate healthcare­

associated infections. 

In addition, NHSN allows healthcare facilities to track blood safety errors and 

important hea lthcare process measures such as healthcare personnel 

influenza vaccine status and infection control adherence rates. 

CDCA-ZINDEX v 



Kalil AC et al. Clin Infect Dis 2016; 63: 575-583



1. Providing DATA to Better 

Define Problems

❖For Team

❖For Public Education

❖ Example: What Is “The 

Post-Antibiotic Era”?

SOME CURRENT ROLES FOR THE 

EPIDEMIOLOGIST IN HAS



Baker S. Science 2015; 347: 1064-1066

Van Duin D, Doi Y. J Clin Microbiol

2015; 53: 3116-3117

http://www.bloomberg.com/news/articles/2016-01-22/a-scary-new-superbug-gene-has-

reached-at-least-19-countries

Jan 22, 2016



Science 1992; 257; 1050-1055

POST ANTIBIOTIC ERA 

1992



Garrod LP. The waning power of penicillin. BMJ 1947; 

2:874. In: Waterworth PM. LP Garrod on antibiotics. A 

selection of his British Medical Journal editorials. J 

Antimicrobial Chemother 1985; 15 Suppl B: 41.

“It is for its power over grave 
Staphylococcal infections that we always 
have had most reason to be grateful for 
the discovery of penicillin, and that power 
is already on the wane.”

POST ANTIBIOTIC ERA 

1947



“Polymixin finds its clearest 
indication in serious infections due 
to Ps. pyocyaneae, an organism 
which is apt to be resistant to all 
other drugs whatsoever.”

Garrod LP (panelist). Discussion on the use and abuse of antibiotics. 

Proc Roy Soc Med 1955; 48: 357-358.

POST ANTIBIOTIC ERA 

1955



POST-ANTIBIOTIC ERA – PUBLIC 

PERCEPTION?

1. Antibiotic Era = All bacterial infections 
treatable, so Post-Antibiotic Era = No 
bacterial infections treatable

ALL

TREATABLE

NONE

TREATABLE

NONE

TREATABLE

PRE-ANTIBIOTIC

ERA

ANTIBIOTIC

ERA

POST-ANTIBIOTIC

ERA



POST-ANTIBIOTIC ERA - REALISTIC 

DEFINITION FROM DATA

2. Antibiotic Era = All bacterial infections 
treatable, so Post-Antibiotic Era = SOME
bacterial infections not treatable

ALL

TREATABLE

NONE

TREATABLE

SOME NOT 

TREATABLE

(MOST 

TREATABLE)

PRE-ANTIBIOTIC

ERA

ANTIBIOTIC

ERA

POST-ANTIBIOTIC

ERA



Baker S. Science 2015; 347: 1064-1066

The CTEI (Can’t Treat 

Every Infection) ERA



❖2. Providing DATA on Risk 

Determinants/Drivers of 

Antimicrobial Resistance and 

its Consequences – Adjusting 

for Influential Variables

SOME CURRENT ROLES FOR THE 

EPIDEMIOLOGIST IN HAS



Emergence of Antibiotic Resistance in 

Hospitals, 1935-1975

• “The dominant factor in the 

emergence and spread of antibiotic-

resistant bacterial pathogens, whether 

in hospital wards or in the community, 

is clearly the intensive use of the 

antibiotic agents to which resistance 

emerges and then spreads.”

Finland M. Rev Infect Dis 1979; 1: 4-21



Holmes AH et al. Lancet 2016; 387: 176-187

“… although the link between human antimicrobial use 

and resistance seems clear cut, this association is 

complex. Confounding factors mean a uniform approach 

to understanding resistance cannot be taken.

“These factors include pathogen–drug interactions, 

pathogen-host interactions, mutation rates of the 

pathogen, emergence of successful antimicrobial 

resistant clones, the transmission rates of pathogens 

between human beings, animals, and the environment, 

cross-resistance, and selection of co-resistance to 

unrelated drugs.”



http://www.cdc.gov/stltpublichealth/psr/hai/index.html
accessed Jan 27, 2015

Adjustment for Case Mix for 

Benchmarking



Antimicrobial Use (AU) 

Option – Risk-Adjusted

http://www.cdc.gov/hai/surveillance/progress-

report/faq.html accessed November 7, 2017



❖3. Providing DATA to define 

populations and settings of 

increased risk for 

antibacterial resistance, 

stratified by organism/drug 

group

SOME CURRENT ROLES FOR THE 

EPIDEMIOLOGIST IN HAS



Identifying Special Populations At 

Risk

“ … epidemiology separates 

populations within epidemics 

into smaller and smaller 

groups at increasing risk of 

disease.”

Kuller L. Epidemiology – Then and Now.

Am J Epidemiol 2016; 183: 372-380



IDENTIFYING THOSE AT SPECIAL RISK

Quantitative Variable (Proportion Not 
Treatable in Given Population)

OVERALL

POPULATION

SPECIFIC 

GROUP (ICU, 

DIALYSIS, ETC.)

NOT TREATABLE NOT TREATABLE



Resistance - Modern Medicine at Risk

▪ Patients who receive specialized 
care will be at highest risk

• Cancer chemotherapy

• Complex surgery

• Joint replacements

• Organ transplants

• Chronic conditions (e.g., 
rheumatoid arthritis)

• Dialysis

CDC slide set at haiwinnablebattle_presentation-2015-final.pptx



Epidemiologist Team

Q1 What Should Be Done?

Q2 Is It Being Done?

Q3 Is It Working?

Provides DATA on 

Occurrence, Trends, Risk 

Determinants, Etc.

Provides DATA on
PROCESS Measures

Provides DATA on 

OUTCOME Measures

Decides on Appropriate 

Actions

Decides on Appropriate 

Actions

Decides on Appropriate 

Actions

RETURN TO Q1

The Epidemiologist As A Team Member –

QUESTION 2

1. Decides on Appropriate 

Actions

2. Defines Indicators for 

Monitoring



❖5. Providing DATA to monitor 

PROCESS of Appropriate 

Antibacterial Use – “Is It Being 

Done?”

❖TEAM develops guides/indicators

❖TEAM evaluates results

SOME CURRENT ROLES FOR THE 

EPIDEMIOLOGIST IN HAS



TJC Element 9

“Action: implementing

recommended actions, such as 

systematic evaluation of ongoing 

treatment need, after a set period 

of initial treatment (for example, 

“antibiotic time out” after 48 

hours



Ashiru-Ordope D, et al. J Antimicrob Chemother 2016 doi:10.1093/jac/dkv492

IS IT BEING DONE? – EXAMPLE 1

Results: The majority of CCGs and acute trusts reported reviewing national 

AMS toolkits formally or informally (60% and 87%, respectively). However, 

only 13% of CCGs and 46% of acute trusts had developed an action plan for 

the implementation of these toolkits.

Conclusions: The majority of healthcare organizations review national AMS 

toolkits; however, implementation of the toolkits, through the development of 

action plans to deliver AMS interventions, requires improvement.

Q2 Is It Being Done?
Provides DATA on

PROCESS Measures

Team

Focus on How to Implement 

Better Rather Than on 

Results

Epidemiologist



Antimicrob Resist Infect Control 2015 (June 29) doi:10.1186/s13756-015-0068-1

IS IT BEING DONE? – EXAMPLE 2

Findings: The survey was completed by 14 of the 15 AMTs 

(response rate 93 %). Results demonstrated good compliance 

with 9 of the 10 key European indicators included in the survey; 

7 (50 %) of AMTs achieved all 9 indicators and 14 (100 %) of 

AMTs achieved at least 6 out of 9 indicators (67 %).

Q2 Is It Being Done?
Provides DATA on

PROCESS Measures

Team

Focus on Question 3 – Did It 

Work?

Epidemiologist



❖6. Providing DATA on 

effectiveness of control 

measures or new drugs – “Is 

It Working?”

❖ OUTCOME measures

SOME CURRENT ROLES FOR THE 

EPIDEMIOLOGIST IN HAS



“Measurement for improvement is not

focused on judging whether data 

meet a compliance threshold or 

target but rather is a means of 

determining whether the changes 

we make to improve are effective 

and to what degree.”

Impact of Antimicrobial Stewardship -

Multiple OUTCOME Measurements

Nathwani D, et al. Int J Antimicrob Agents 2011: 38: 16-26



Amer J Infect Control 2015 (April); 36: 401-408

Amer J Infect Control 2013; 41: 1048-1052

Is It Working? NO



J Antimicrob Chemother 2015; 70: 2397-2404

Is It Working? YES – and Sustainable

Infect Control Hosp Epidemiol 2015; 36: 702-709



Is It Working? YES, And Not Just Cost-

Effective – COST SAVING



❖7. Providing Outcome DATA 

targeted to Action

❖Example: Targeted 

Assessment for Prevention 

(TAP)

SOME CURRENT ROLES FOR THE 

EPIDEMIOLOGIST IN HAS



http://www.cdc.gov/h

ai/prevent/tap.html, 

accessed Nov 7, 2017

Cumulative 

Attributable 

Difference



http://health.state.tn.us/ceds/HAI/calculator.shtml

TAP report capability in NHSN for CLABSI, CAUTI, CDI

http://health.state.tn.us/ceds/HAI/calculator.shtml


❖8. Careful evaluation of 

new DATA methods and 

tools

SOME CURRENT ROLES FOR THE

EPIDEMIOLOGIST IN HAS



http://www.beckershospitalreview.com/quality/uc-health-nurse-sues-health-

system-for-covering-up-scope-related-outbreak.html June, 2016

Biased Reporting



“The evidence base to 

determine the most cost-

effective systems for 

surveillance of antibiotic use 

and resistance remains weak

worldwide.”

Dar OA et al. Lancet 2016; 387: 285-295



PREVALENCE SURVEYS

(CROSS SECTIONAL,

“SNAPSHOT”)

The Healthcare

Epidemiologist’s

Friend



“Prevalence surveys of healthcare-associated infections 
offer advantages over incidence surveys, including 
the relative ease of performance, a reduced 
requirement for resources, the ability to include 
increased numbers of hospitals within a shorter 
period of time, and the possibility of more rapid data 
analysis and feedback.  They also have been shown 
useful in monitoring the effectiveness of infection 
control programmes.”

Humphreys H, et al. J Hosp Infect 2006; 12: 2-4

Occurrence Measurement: PREVALENCE –

A Major Focus in Healthcare Epidemiology



TWO ANTIMICROBIAL RESISTANT 

ORGANISMS (ARO) OF CDC INTEREST

CDC List:

• Group 1 - Urgent

•Example: Carbapenem-resistant
Enterobacteriaceae

• Group 2 - Serious

•Example: MRSA

• Group 3 – Concerning

• CORECT TREATMENT?

https://www.cdc.gov/drugresistance/biggest_threats.html

accessed Nov 7, 2017



WARD 6B

• Infection?

• Organism?

• Appropriate

(Correct)

Therapy?



MRSA

Correct

MRSA

Correct

E coli

Correct

MRSA

Wrong

MSSA

Correct

CRE

Correct

KPC3

Wrong

Pneumo

Correct

▪ Prevalence of Infection - 9/10

No Ortansm

Identified



MRSA

Correct

MRSA

Correct

E. coli

Correct

MRSA

Wrong

MSSA

Correct

CRE

Correct

KPC3

Wrong

Pneumo

Correct

▪ Prevalence of ARO Infections - 5/9

No Ortansm

Identified



MRSA

Correct

MRSA

Correct

E. coli

Correct

MRSA

Wrong

MSSA

Correct

CRE

Correct

KPC3

Wrong

Pneumo

Correct

▪ Prevalence of Staph Infections - 4/10

No Ortansm

Identified



MRSA

Correct

MRSA

Correct

E. coli

Correct

MRSA

Wrong

MSSA

Correct

CRE

Correct

KPC3

Wrong

Pneumo

Correct

▪ Prevalence of MRSA In Staph Infections – 3/4

No Ortansm

Identified



MRSA

Correct

MRSA

Correct

E. coli

Correct

MSSA

Correct

CRE

Correct

KPC3

Wrong

Pneumo

Correct

▪ Prevalence of Appropriate Treatment in Staph 
Infections – 3/4

MRSA

Wrong

No Ortansm

Identified



MRSA

Correct

MRSA

Correct

E. coli

Correct

MRSA

Wrong

MSSA

Correct

CRE

Correct

KPC3

Wrong

Pneumo

Correct

▪ Prevalence of Appropriate Treatment in MRSA 
Infections – 2/3

No Ortansm

Identified



Uses of a Prevalence Survey

Epidemiologist DATA for Team

Q1 What Should Be Done?

Q2 Is It Being Done?

Q3 Is It Working?

Provides DATA on 

Occurrence, Trends, Risk 

Determinants, Etc.

What Is Current Pattern 

of Resistant Organism By 

Location?

Provides DATA on

PROCESS Measures

Provides DATA on 

OUTCOME Measures

How Complete is 

Observance of 

“Antibiotic Time-Out?

Has Requirement for 

“Antibiotic Time Out” 

Changed Pattern of 

Resistant Organisms?



MRSA Prevalence in 590 US Hospitals

Jarvis WR et al. Am J Infect Control 2012; 40: 194-200



https://www.cdc.gov/hai/eip/antibiotic-use.html

HAI and Ant ibiotic Use Prevalence Survey 

D r.J D 
This project examines t he numbers and types of HAiis, t he ty pes of ant imicrobial 

drugs (such as ant ibiot ics), and t he reasons antimicrobia'I drugs are used in hospi:t als 

and nursing homes. This information wi l l help cr eat e po licies and procedures to 

make healthcare safer for patients in U.S. healt hcare facilities. 

Phase 4 {2015-2016) 

Dat a collection for t h is su rvey was expanded to be able to descr ibe the qu.:i lit y of ant imicrobial drug prescr ibing. About 200 

acute cai e hospit als in 10 EIP states p·art icipated. Hospit al survey dates occurr ed between M ay and Sept ember 2015. Init ial 

s are eme.ci:ed jn 

Objectives 

• Est imate HAI 11umber and frequency 

• Ident ify HAis by 

o pat hoge11 1(includingantimicrobial-res istant pathogens) 

o major infect io11 sit e 

• Describe t he indications for antim icrobial use 

• Ident ify cl1anges in HA I and ant imicrobial use prev.alence, bur den arnd epidemiology over t ime 

• Describ . .h~ ... m.ta.illY.fil..alli~clU.al.d.LL!&fil..es,q·j R..in · select ed clinica l ci rcumst ances 



Li C et al. Infect 

Control Hosp

Epidemiol

2014; 35: 1436-

1438

407,208!!



TAKE-HOME

• Epidemiologist = DATA for Control and 
Prevention in Healthcare Antimicrobial 
Stewardship (HAS)

• Epidemiologist = Member of HAS TEAM

• Epidemiologist – DATA for What Should We 
Do?, Is Plan Being Implemented? (PROCESS),
and Is Plan Working? (OUTCOME)

• Prevalence Study useful in answering the three 
questions above in HAS




