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Objectives

« Discuss basic principles of epidemiology and how they
apply to surveillance

 Describe surveillance process and outcome measures for
infection prevention

- Review basic surveillance practices: data collection,
recording, analysis, interpretation, and communication
of surveillance findings
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Epidemiology

- Definition: Study of disease in populations

Clinical care: focus on the individual
Epidemiology: focus on the group

 In healthcare, answers questions such as:
« Does care result in best outcome?
« What % of the time?

« Allows assessment of trends over time
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Infection Prevention and Hospital
Epidemiology

» “The discipline concerned with preventing...healthcare-
associated infection

- A practical (rather than academic) sub-discipline of

 An essential, though often under-recognized and under-
supported, part of the infrastructure of health care

 Akin to practice, practiced within the confines
of a particular health-care delivery system rather than
directed at society as a whole”

Wikipedia, 2011



http://en.wikipedia.org/wiki/Epidemiology
http://en.wikipedia.org/wiki/Public_health

Epidemiologic Surveillance

Defined as

- The ongoing, systematic collection, recording,
analysis, interpretation and dissemination of data

- Reflects current health/disease status of a community or
population (e.g. healthcare patients)

« Used for public health action to reduce morbidity and
mortality, and to improve health.




Basic Terminology

e Mean, median
« Survelllance
« Lab-based surveillance

e Case ﬁnding What do all of these
] terms mean???
* |Incidence vs. prevalence

« p-value, confidence interval 9.




Mean

- Measure of central tendency used to describe a data set
- The average value of a set of numbers
- Most affected by outliers

« To calculate:
= Add the values in the data set

= Divide by total number of variables _
CLABSI in 2009

Example: 14
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Median

- Another measure of central tendency used to describe a
data set

- The midpoint of a distribution of values
« Same number of values above the median as below it

- To calculate:

= Qrder the values in the CLABSI in 2009
= Identify middle value 14
12
_ 10
Example: o [\
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Surveillance Terms

- Case definition (also called surveillance definition)

o the clinical and laboratory characteristics that a patient
must have to be counted as a case for surveillance
purposes

- Universal case reporting

= a surveillance system in which all cases of a disease are
supposed to be reported

- Laboratory-based reporting

> a surveillance method in which the reports of cases
come from clinical laboratory data (forgoing case review)
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Incidence

4 )
Number of persons in a

population who

develop a disease or
condition within a

Prevalence

e

specified period of time
\_ J

Measure of new

Elimination

infections

Proportion of persons
in @ population who
have a disease or
condition at a given
point in time

N

Measure of
infections that are

present




Infection Rates

Incidence rate =
# of new cases of disease in a population
# of people at risk for getting the disease

Example: 10 HCWs out sick with influenza = 10%
100 unvaccinated HCWs

Prevalence rate =

# of existing cases of disease in a population
# of people in the population

Example: 17 SNF pts TB skin test+ on admission = 17%
100 SNF patients
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Surveillance

* A surveillance system is an information loop or cycle
- Starts and ends with communication and action

Flow of Surveillance Data

Collection
Dissemination Collation and
and utilization recording (reporting)
Analysis and
S interpretation
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Endpoint of HAI Surveillance?

Data that demonstrate progress in HAI Prevention!

CLABSI, 2009-2011
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Surveillance in oublic health is defined as “the on-
dring  svstematic eollectinn analveic  inrermretation,
;nrl _riil:ﬁ.-r-@minal'inn if ata TF,EHTl"'I-'I'IE' A ht—!ah_'h-rr-ﬂarr-@d
event for use in public health action to reduce morbid-
Ity 4na Moraity and 1o UTpProve Neain.  Infecuon
control professionals apply this definition to both re-
duce and prevent health care-associated infections
(HAIs) and enhance patient safety. Surveillance, as
part of infection prevention and control programs in
health care facilities contributes o mesting the nro-
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Recommended practices for
surveillance: Association for
Professionals in Infection Control
and Epidemiology (APIC), Inc.

Terrie B. Lee, BN, MS, MPH, CIC, Ona G. Montgomery, BN, MSHA, CIC, James Marx, RN, M5, CIC,
Russell N, Olmseed, MPH, CIC, and William E. Scheckler, MD

A good

start!

the frequency of adverse events such as infection or
injury. Although the goal of contemporary infection
prevention and control programs is to eliminate HAIs,
epidemiologic surveillance is still required for accurate
guantification of events and demonstration of perfor-
mance improvement.

Although there is no single or “right” method of sur-
veillance design or implementation, sound epidemio-
logic principles must form the foundation of effective
svatems and be nnderstond by kev narticinants in the

Am | Infece Conorol 2007;35:427-40.

reference to




Quality HAI Surveillance

Key tenets

A written plan should serve as the foundation

What HAIs am | tracking? Why?

How will data be used?

If only to meet mandates, how can data be used?
Where are opportunities to prevent HAI in MY facility?

* The intensity of surveillance needs to be maintained
over time

 Stay consistent over time; apply same surveillance
definitions
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Recommended Practices for Surveillance

|. Assess the population

Il. Select the outcome or process for surveillance

Ill. Use surveillance definitions i o G
I\VV. Collect surveillance data

V. Calculate and analyze infection rates
V1. Apply risk stratification methodology
VIl. Report and use surveillance information

AJIC Am J Infect Control 1998; 26:277-88
ole AJIC Am J Infect Control 2007; 35:427-40
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Recommended Practices for Surveillance

|. Assess the population
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Patient Population at Risk for Infection

Do you know...
«  What infections occur most commonly?
- What infections are likely to occur?

Where are greatest opportunities to prevent
Infections?

- What are our most frequently performed surgical or
procedures?

- What types of patients increase liability and/or costs
for our facility?
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Procedure-associated Risk

- Infection risk varies by type of procedure

Table 22. 55| rates™ by operative procedure and risk index category, PA module, 2006 through 2007

551 rate-inpatient procedures

Duration cut Risk index Mo, of Mo. of Pooled
Procedure code Qperative procedure description point {min) category procedures 551 Mrean
Alh Abdominz| aoric aneurysm repair 115 a1 BRI | & 1.82
AbL Abdomina| aortic aneurysm repair 125 23 2EH 15 5.21
AFPY Appendis surgery BI a1 1691 40 |.49
AFPY Appendis surgery BI 23 vz 13 1.49
ANVSD Arteriovencstomy for renal dialysis 111 a,1,23 ED6 ] 0.99
BiLI Bile duct, lver or pancreatic surgery 330 0.l 412 En B.77
BILI Bile duct, [iver or pancreatic surgery 330 23 202 33 | 6.34
BRAT Breast surgery 202 0 a7 8 Q.80
BRAT Breast surgery 202 I 94 25 1.74
CARD Cardiac surgery 300 oT T0.387 TZT 17
CARD Cardizc surgery 300 23 3356 58 1.71
CBGE Coranary bypass wichest and donor incision 300 0 1303 E| 0.30
CBGE Coronary bypass wichest and donor incisicon 300 I 47156 13%% 1.94
CBRGE Coronary bypass wichest and donor incisicon 300 23 | 5,706 T&T 4.84
CBGC Coronary bypass graft with chest incisicn 185 0.l 3495 57 1.63
CBGC Coranary bypass graft with chest incisicn 285 23 I 147 ER 2.84
CEA Carotid endarerectomy 133 01,23 2615 I 0.42
[CHGL Gallbladder surgery 121 01,23 3337 23 0.69 |
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Device-associated Risk

» Infection risk increases with use of invasive devices
 Higher risk with longer duration

More . ncreasec
devices infections
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Incidence Density Rate

» Rate calculation that accounts for variation in time of
exposure

- For HAI surveillance: days of exposure

Incidence density rate =

# of new cases of infection or disease in population
# of exposure periods (e.g. patient days or line days)

Examples: # hospital onset CDI #CLABSI
# of patient days # central line days
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Patient- or Care-level Risk

- Infection risk varies by
patient-specific risk
factors

- Infection rates vary by
patient care unit

| NHSN 2009 Data Summa

30 ry,
~ ) s0Ci publlshed 5011
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Central line-assoclated BSI rate*

Burn 33 193 36,355 5.3
Mizdical

Majar teaching 135 (134} Fal 335840 2.2
Medical

All other 191 (183} 481 2893177 1.6
Medical Cardiac 252 (248} 556 330,023 1.7
Medical/Surgical

Major teaching 192 TE0 448,751 1.7
Medical/Surgical

All other 837 (771} Q82 693,747 1.4

<= 15 beds
Medical/Surgical

All other 324 (323) 1,111 871,750 1.3

> 15 beds
MNeurologic 23 67 v A4 1.8
Meurosurgical T4 (78 194 129,732 1.5
Pediatric
Cardiothoracic A 161 65.41% 2.5
Pediatric Medical 15{13) 36 13,823 2.6
Pediatric Medical/Surgical 142 (135) 504 228206 2.2




Recommended Practices for Surveillance

Il. Select the outcome or process for surveillance
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Outcomes vs. Process Measures

« Outcome - the result of care or performance
o Infection
» Length of stay
- Patient satisfaction

 Process - series of steps that result in an outcome;
adherence to polices and recommended practices
= Immunization
= Central line insertion practices
» Hand hygiene
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Outcome Measures

Examples:
« CAUTI per 1000 Foley catheter days (or patient days-?)

» CLABSI per 1000 central line days
* VAP per 1000 ventilator days

« CDI per 10,000 patient days
« Hospital Onset (HO) cases for incidence of CDI
« Community Onset (CO) cases for prevalence of CDI




Process Measures

Examples:

« CAUTI prevention: % foley catheters with appropriate
indication

« CLABSI prevention: % adherence to CLIP bundle (all or
none)

« CDI prevention: thoroughness of environmental cleaning
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Recommended Practices for Surveillance

I1l. Use survelillance definitions
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Surveillance Definitions

- Always refer to written definitions to ensure accuracy of
applying case definitions
« Use standardized, published, validated definitions where
available

« Where not available, prepare written definitions to ensure
intra-facility standardization

 For accurate and valid comparisons, use the same
definitions

« If definitions change, the comparability of rates over time
will be compromised
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NHSN Infection Surveillance Definitions

iY@

major articles

Arlanta, Geordia

BACKGROUND

Since 1988, the Centers for Disease Control and
Prevention (CDC) has published 2 articles in which nos-
ocomial infection and criteria for specific types of nos-
ocomial infection for surveillance purposes for use in
acute care settings have been defined. This document
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CDC/NHSN surveillance definition
of health care-associated infection

and criteria for specific types of
infections in the acute care setting DN

" Look for updates to
definitions at

~N

Teresa C. Horan, MPH, Mary Andrus, RN, BA, CIC, and Margaret A. Dudeck, MFH \f

\W

population for which clinical sepsis is used hasbeen re-
stricted to patients =1 yearold. Another example is that
incisional SSIdescriptions have been expanded to spec-
ify whether an SSlaffects the primary or asecondary in-
cision following operative procedures in which more
than 1 incisionis made. For additional information about
how these criteria are used for NHSN surveillance, refer



http://www.cdc.gov/nhsn

Alternative Surveillance Definitions

File Edit View Favorites Tools Help

x Google | apic surveillance definitions

Surveillance

« | 29 search ~ | More»

_ Signln 9 -

definitions also
exist for settings
that may not yet be [ .ciomon
covered by NHSN e——
definitions

Definitions & Surveillance
Environmental Services
Guidelines & Standards
HAI Compendium

Healthcare Workers & Infection
Prevention

Multi Drug Resistance Organisms
Targeting Fero

APIC Elimination Guides

Topics

Surveillance Technology Resources
National Patient Safety Goals

Hand Hygiene

Position Statements

e Home care
Clinics
» Dental offices

Print this Page
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Spreading knowledge.
Preventing infection.™

i
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See www.apic.org/AM or google “APIC surveillance definitions”

MyAPIC Store Join APIC APICList Careers Site Map Contact Us

login/logoff '+ text | Even

' About APIC | Services | Certification | Research Standards

Home Guidelines & Standards

Surveillance Definitions, Reports and
Recommendations

Teresa C. Horan, MPH; Mary Andrus, FN, BA, CIC; Margaret QA. Dudeck, MPH; CDC/NHSN Surveillance
Definition of health care-associated infection and criteria for specific types of infections in the acute care sefting.

August 23, 2004: On May 20, 2004, the Food and Drug Administration (FDA) published a final rule establishing
donor eligibility criteria for donors of human cells, tissues, and cellular and tissue-based products, to help prevent
the transmission of communicable disease when these products are transplanted. Simultaneous to the issuance of
this final rule, the FDA released a draft guidance providing recommendations for complying with the requirements
of its donor eligibility rule. On August 23, 2004, APIC submitted formal comment on this proposed guidance
document. To view the APIC comments, click here

Updated - APIC Home Care Membership Section. Definitions for surveillance of infections in home health care .

Lee TE, Montgomer, OG, Marx J, Olmsted, RN, Scheckler WE R
sociation for Profess n Infection Control and Epit

Control 2007;35(7):427-440.

McGeer A, Campbell B, Emori TG, Hierholzer W.J, Jackson MM, Micolle LE, Peppler C, Rivera A, Schollenberger

DG, Simor AE, Smith PW, Wang E. Definitions of Infection for Surveillance in Long Term Care Facilities .

American Journal of Infection Control 1991;19(1):1-7.

Garner JS, Jarvis WR, Emori TG, Horan TC, Hughes JM. CDC definitions of nosocomial infections . In: Olmsted

RN, ed:APIC Infection Control and Applied Epidemiclogy: Principles and Practice. St. Louis: Mosby; 1996:pp. A-1-

A-20. Please see the following link for updated CDC Definitions for Nosocomial Infections, 2004: CDC definitions

updates and revisions

Horan TC, Emeri TG. Definitions of key ferms used in the NNIS System . American Journal of Infection Control

1997;25(2):112-6.

National Mosocomial Infections Surveillance (NNIS) system report , data summary from January 1992-June 2001,

3:36 PM
10/21/2011
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http://www.apic.org/AM

Recommended Practices for Surveillance

|\/. Collect surveillance data
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Collecting Surveillance Data

» Data collectors should include IP staff and others with
responsibility or interest

- Limit collection to only what is needed

» Be involved in efforts that advance the electronic health
record




Prospective vs. Retrospective

Concurrent or prospective surveillance

« Initiated when patient is still under the care

« Advantages
= ability to capture information in real time
= |nterview caregivers
= observe findings not recorded in patient record
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Prospective vs. Retrospective

Retrospective surveillance
» Closed record review after patient has been discharged.

+ Advantages:
= allows for comprehensive review of sequential events
- efficient

- Disadvantage:
= does not allow for prompt intervention

- Avoid reliance administrative data, i.e. abstracted billing
= may be useful for identifying possible HAIs
= not reliable or valid for HAI surveillance
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Numerator Data Collection

Numerator = the “"Event” being measured
Examples:

= HAIs identified through active surveillance:
CLABSI, CAUTI, SSI, VAP

» HAIs identified by laboratory finding alone:
CDI, MRSA BSI, VRE BSI

= Care practices, processes, observations:
CLIP, hand hygiene compliance
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Denominator Data

- Denominator = Population at risk or total of all possible
events

- Denominator data collection may involve collection of
risk factor data necessary for risk adjustment
 e.g. age, birthweight, ASA score
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Recommended Practices for Surveillance

V. Calculate and analyze infection rates
V1. Apply risk stratification methodology
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Calculating Rates/Ratios by Denominator
Type

- Total population at risk < Total number of events possible

 Used to calculate a raw » Used to calculate a ratio or
rate or incidence density proportion (a comparison of two
rate numbers)
+ Examples: * Examples:
5Gg] X100 90 CLIPs w/100%-adherence

AL 3 ]
300 APPY procedures = 1.67 100 line insertions 0.9 or 90%

2 CLABSI X 1000 31 hand hygiene (HH) observations

1500 line days - 133 50 opportunities for HH = 0.62
218 patient days with central line
oo 360 patient days = 0.61
AN V
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NHSN published data can help you
interpret Your HAI Data

A 'lrrﬂa'or'“ articles

National Healthcare Safety Network
(NHSN) report: Data summary for 2006
through 2008, issued December 2009

Jonathan F. Edwards, M5tat, Kelly D. Peterson, BBA, Yi Mu, PhD, Shailendra Banerjee, PhD, Katherine Allen-Bridson, BN,
BSN, CIC, Gloria Morrell, BN, MS, MSN, CIC, Margaret A, Dudeck, MPH, Daniel A. Pollock, MD, and Teresa C. Horan, MPH
Atlanta, Georgia

Fublished by the Association for Frofessionals in Infection Contral and Epidemiology, ne.
(Am | infect Control 2009.57-783-805)

This report is a summary of Device-Associated (DA) and » Estimation of the magnitude of HAls "
Procedure-Associated (PA) module data collected and re- « Monitoring of HAI tzagnds N at|ona I H ealthca [e
ported by hospitals and ambulatory surgical centers par-  Facilitation of interfacility and intrafacility compari-
:_’::_F;[if)"é ithhe Na;g;;l hﬂeah]?fjm Sf;t%cg;t"wm sons with risk-adjusted data that can be used for local Safety Netwo rk (N HS N) Re po rt’
i QI January through Decerm A re= quality improvement activities
ported to the Centers for_Disease Conrrol and Prevention * Assistance to facilities in developing surveillance and Data S umma ry for 2009’
(CDC) by July 6, 2009. This report updates previously pub- analysis methods that permit timely recognition of Device-a SSOC|ated M Od u | e

NHSN 2006_2008 Summa ry Data E;?::r;ﬂl:,E:(\:Ir::jl'(j:eterscn KD, Bridson KA, Morrell GC,
(referent period), published Dec 2009 CREPRE L WY

5
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NHSN 2009 Summary Data, published 2011
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Temporary Central line-associa ted B5I rate ** Percentile

Bone Marrow Transplant 25 (24) 167 40,426 4.1 0.0 0.0 39 6.2 75
Hematology/Oncology 51 (49) 173 53,786 3.2 0.0 0.0 1.1 49 6.8
Pediatric Heratology/

Oncol g8 31 6,454 4.8

Long-Term Acute Care (LTAC) B4 (81) 430 257,966 1.7 0.0 0.5 13 2.5 4.1
Solid Organ Transplant 9 (&) 47 19,252 2.4

« Compare your CLABSI rate to pooled mean rate of same unit type
 Assess where your CABSI rate falls in the percentile distribution among all
the same unit types that submitted CLABSI data to NHSN
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Temporary Cent: \l line utilization ratio #/

_—r

Type of location

Bone Marrow Transplant 25 40,426 100,318 0.40 .05 0.8 0.4y 0.68 077
Hematology/Oncology 51500 53,786 272,554 0.20 0.05 0.11 018 Q.29 0.37
Pediatric Hematology/

Oncology q B854 41,466 06

Long-Term Acute Care (LTAC) B4 257,966 481,748 0.54 00 029 05y 0.74 0.85
Solid Organ Transplant g8 19,252 40,255 0.48

« Compare your Central line use or utilization ratio to pooled mean of same
unit type
 Assess where your line utilization ratio falls in the percentile distribution among
all the same unit types that submitted data to NHSN
0 &
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Tests of Significance

« Answers questions such as

« Are my infection rates different (higher or lower) than the
national rates?

 Are changes in my rate over time meaningful?

- p value
- If value greater than 0.05, difference is not statistically
significant
- Confidence interval

= If the range of values includes 1.0, your data are not
statistically different
N\ ‘é/
O)CBPH e
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Recommended Practices for Surveillance

VIl. Report and use surveillance information
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Reporting and Using Surveillance Data

A\

The demonstrable power of surveillance is in sharing
findings with those who need to know and who can act on
the findings to improve patient safety.”

AJIC Am J Infect Control 2007; 35:427-40
« Plan for distribution of findings

« Report to health care providers most able to impact patient
care

« Report in @ manner to stimulate process improvement

 Use visual displays of data
 charts, graphs, tables, or other graphics data
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Tables and Line Lists

Mational Healthcare Safety Network.

Line Listing for &ll Central Line-Associated BS| Events
is of: Mowermber 1, 2009 2t 9:0d i

Jate Fange: &ll CLAE_EWENTS
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Bar Charts
6

(B 1st Quarter 2nd Quarter 3rd Quarter  4th Quarter
JODDH
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Pie Charts

Missing Line Day Counts by Unit
(# months missing)

H ICU

i Med-Surg
H Telemetry
W NICU
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Line Graphs or Histograms

CLABSI, 2009-2011

14

12

10

g l

¢ r |

; N

2

0 —+r/||\r/|| — |WMM
REFRGEAEEIGERAEALE

Make sure to demonstrate
“surveillance to prevention!”




Questions?
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