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+-) Surveillance of Infections

!

o Surveillance is an essential component of an effective infection
prevention and control program.

— Sound epidemiological and statistical principles

— Use surveillance data to improve the quality of healthcare
 Challenges

— Changing healthcare delivery system

— Emerging and reemerging infectious diseases

— Mandatory reporting requirements



Components of a Strong Surveillance

Program

e Should be based on sound epidemiological and statistical
principles
* Designed in accordance with current recommended practices
 Needs to be able to identify risk factors for infection
— Adverse events
— Implement risk-reduction measures
— Monitor the effectiveness of intervention
o |dentify
— Outbreaks
— Emerging infectious diseases
— Antibiotic-resistant organisms
— Bioterrorist events



Components of a Strong Surveillance

Program

e Include

— Infection prevention

— Performance improvement

— Patient safety

— Public health activities
 Mandatory and public reporting requirements
e Surveillance data

— Reduce the occurrence of infections by using risk factors and
Implementation of risk-reduction measures and monitoring
effectiveness of interventions.
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.-/ Surveillance Definition

!

* “Ongoing collection, collation, and analysis of data and the
ongoing dissemination of information to those who need to know
so that action can be taken.”

Reference: Last JM, ed. A Dictionary of Epidemiology. 4" ed. New York: Oxford University Press; 2001:174

o Surveillance is an essential component of an effective infection
prevention program.

— First recommended for hospitals by the American Hospital
Association in 1958

« Staphylococcus aureus
— 1960 CDC
— 1976 Joint Commission



o 1985 Study on the Efficacy of Nosocomial Infection Control
— Scientific evidence

 that hospitals with
— strong surveillance programs
— strong prevention and control programs
» Improved patient outcomes by reducing HAI

e Since 1985 healthcare delivery systems has shifted outside of the
acute care hospital

— Publication of surveillance recommendations for outpatient
settings
e Hospitals, LTC, rehab, ASC, dialysis, home care, hospice,
mental health, and correctional facilities



Factors Affecting Surveillance

Programs

Shorter hospital stays

Aging of the population

Increased use of invasive procedures and devices
More acutely ill patients and residents
Healthcare worker shortage

Emerging and reemerging infectious diseases
Threat of bioterrorism

Mandatory and public reporting

New diseases emerging

Antimicrobial resistance

Mandatory reporting requirements increase

New surveillance methods are needed to meet the changing
environment



Purpose of Surveillance

Determine baseline and endemic rates of occurrence of a disease or event
Detect and investigate clusters or outbreaks

Assess the effectiveness of prevention and control measures

Monitor the occurrence of adverse outcomes to identify potential risk factors

Provide information that can be used by an organization to target performance
improvement activities

Measure the efficacy of interventional and performance improvement efforts

Observe practices, such as hand hygiene and sterilizer performance monitoring,
to promote compliance with recommendations and standards

Detect and report notifiable diseases to the health department

|ldentify organisms and diseases of epidemiological importance, such as AROs
and tuberculosis, to prevent their spread

Ensure compliance with requirements of federal regulators, such as the
Occupational Safety and Health Administration and the Centers for Medicare and
Medicaid Services



Purpose of Survelllance

Ensure compliance with state regulations and state mandatory reporting
requirement

Meet requirements of accrediting agencies, such as the Joint Commission and
the Commission on Accreditation of Rehabilitation Facilities (CARF)

Provide information for the education of healthcare personnel
Monitor injuries and identify risk factors for injuries in personnel
Detect a bioterrorist event or an emerging infectious disease

Provide data to conduct a facility risk assessment for diseases, such as
legionellosis or tuberculosis



Types of Survelllance

 Total or Whole House Surveillance

— Monitors all HAI in the entire facility
— Overall facility infection rate should not be calculated
« Rates should be calculated for specific AHIs in a defined population
— Example:
» Central line-associated bloodstream infections in an ICU

» Surgical site infection for a particular surgery such as hips, knee,
CABGs

» Overall facility rates are not sensitive enough to identify potential problems

» Are not adjusted for specific infection or injury risks so they are not appropriate
for:

— measuring trends over time
— Comparisons between groups
— Benchmarking

« Although ideal most facilities do not have the technical and personnel resources
to do house-wide surveillance

» Target surveillance is generally conducted



Types of Survelllance

« Target surveillance
— 1990 CDC shifted from total house surveillance to target
surveillance (NNIS system)
— Focuses on:
o particular care units (e.g., ICU, nurseries etc)
* Infections related to devices (e.g., intravascular and urinary
catheters)
 Invasive procedures (e.g., surgery)
e Organisms (e.g., resistant organisms such as MRSA, VRE,
ESBL, etc)

— Focuses on high-risk, high-volume procedures and adverse
outcomes that are potentially preventable
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CDC Definitions for LTC Infections

« There is a CDC/SHEA project to revise infection surveillance
definitions for LTC in progress. The plan is for these definitions to
be available by early Fall.

« NHSN is releasing a newly designed LTCF component in October
2011 which will enable SNF/NHSs to enroll in the system and
perform reporting on UTI events, MDRO/CDI lab-ID events. and
prevention process measures (hand hygiene/gown and glove

use). These will be the only reporting options available when it is
released.



Home Care and Hospice Infection

Definitions
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Other Infection Definitions

 Behavioral Health, Correctional Facilities, Drug Treatment
Facilities, Rehab, LTACs

— No national definitions yet.

— Take other definitions and fit them to these settings

— LTACs may consider using acute care definition

— Behavioral Health definitions are currently being developed



Numerator/Denominator

 Numerator: the upper portion of a fraction used to calculate a rate or
ratio. In surveillance, it is usually the number of cases of a disease or
event being studied.

 Denominator: the lower portion of a fraction used to calculate a rate or

ratio.
Example: 5 UTIs/135 Catheter Days = rate
5 is the Numerator 135 is the Denominator

Denominator can be: census (rarely used), patient or resident days, device
days, number of visits, number of surgical site cases (by type of surgery)



Infection Rate Calculation

Example of rate calculation:

In June, there were three catheter-associated primary bloodstream
Infections (CABSIs) and 491 central line days in an ICU.

The number of BSIs in ICU patients in June/number of central line
days in ICU patients in June X 1000

3/491 x 1000 = 6.1

This rate is interpreted as 6.1 CABSIs per 1000 central line-days in
the ICU in June.



Infection Rate Calculation

Example:

In August there were two resident wound infections in a LTC unit
that had 275 residents days. The calculation for the wound
Infection rate would be the number of wounds in the LTC unit in
August/number of resident days in the LTC unit in August x 1000.

2/275 X 1000 = 7.3

The rate is expressed as 7.3 wounds per 1000 resident days in
the LTC unit in August
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Patients undergoing surgical procedures are at an increased risk
of infectious complications. Surgical Site Infections (SSIs)
following operative procedures are well documented sequelae,
and can result in extended hospital stays, increased morbidity,
and increased healthcare costs. In one publication, it was
estimated that over 8% of the HAIs that were associated with
deaths in US were SSIs.t

On This Page

« Protocol and Instructions
« Training

* Forms

Post Procedure Pneumonias (PPPs) can also develop in patients postoperatively, Postoperative
reduction in lung inflation, challenge to a patient’s immune system, and side effects of prescribed
medications can all impact a patient’s ability to resist infection and a PPP can result in the same
negative consequences of illness, increased cost and death.

NHSN allows facilities to categorize surgical patients by the National Nosocomial Infection
Surveillance (NNIS) System SSI risk- stratification method. This method accounts for the patient’s
pre-surgical medical status, length of surgery compared to similar surgeries and a extent of
contamination of the surgical wound. Using this information, facilities are able to categorize their
patients, calculate risk-stratified rates, and compare those rates against national risk stratified
rates. A variety of comparison percentiles and statistical analysis options are offered including line
listings, frequency tables, rates, and control charts and can be used to better inform quality
improvement decisions.

Protocols which outline the mechanisms and methods of surveillance are included for the following
NHSN Events:

« SSI-Surgical site infection
« PPP-Post procedure pneumonia

tKlevens RM, Edward IR, et al. Estimating health care-associated infections and deaths in U.5. hospitals,
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Infection Event
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Procedure-associated Events
SS87

Surgical Site Infection (SSI) Event

Introduction: In 2002, in the United States, an estimated 14 million NHSN operative procedures
were performed (CDC unpublished data). SSIs were the second most common healthcare-
associated infection, accounting for 17% of all HAIs among hospitalized p‘\tientsl A similar rate
was obtained from NHSN hospitals reporting data in 2006-2008 (15.862 SSI following 830,748
operative procedures) (CDC, unpublished data) with an overall rate of nearly 2%.

While advances have been made in infection control practices. including improved operating room
ventilation, sterilization methods, barriers, surgical technique. and availability of antimicrobial
prophylaxis, SSIs remain a substantial cause of morbidity and mortality among hospitalized
patients. In one study, among nearly 100.000 HAIs reported in one year. deaths were associated
with SSIs in more than 8,000 cases.”

Surveillance of SSI with feedback of appropriate data to surgeons has been shown to be an

4.5
important component of strategies to reduce SSI risk.>**¢7 A successful surveillance program
includes the use of epidemiologically-sound infection definitions and effective sur\.‘eillance
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Data Collection

« Data to collect depends on the event being monitored

e Data collection for infectious events:
— Demographics:
* name, sex, age, unique identifier (MD #, acct. # unit, MD, date of

admission, date of onset of infection, type of infection, date of discharge,
transfer, or death

— Information needed to determine whether the case definition is met;

» lab results, diagnostic tests, dates performed, sites and dates cultured
and organisms isolated, antibiotic susceptibility, clinical signs and
symptoms specific for the infection being monitored.

— Risk factors for the infection being monitored:

» underlying conditions and diseases, surgical procedure and date
performed, including surgeon, ASA score, wound classification, use of IV
catheters including date of insertion and duration of use etc.



Data Collection Tools
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INFECTION SURVEILLANCE — RESPIRATORY TRACT INFECTION

Menioat Ree. #

INFECTION/ SITE

— T

CRITERIA

4+ RESPIRATORY TRACT INFECTION (CHECK BOXES ONLY AFTER CRITERIA HAVE BEEN MET)

CONDITIONS & COMMENTS

(0 Commen Cald Syndrome

MUST HAVE ot least 2 of the Silowing:

vy noze or sneazing

[ stuffy noss (nasy congastion)

[ sova mmat or haarsansss or
AUy SHatowng

 ary cougn

[ swolien or tandar glands in neck
{canvical iymphadanopathy)

Fevar (may of may not be pmsant).
SYMZAME MULE be ACUE 3N NOT CaUsad
by alergy (seasonyl or medicaton).

O Influsnzs- e Niness

Did patient/rasidant mosive
influsnza vaccine batore

or dring Mis tu saason?
Circlaona: Wws Mo

MUST HAVE

[ twiar >100°F tmkan ot any site

MUST HAVE & least 3 of the TlOWng
Ocame  (Maaise or loss of appstne
Oneatache oraye pain - [Jsavativeat
O mypigas muscie aches) (] ary cough

TS dagnsis canbe made enly dring
IMUANZE oA 3550 (NoVEmBAT 16 ADT).
DUring TS 54850, IT CEIATS BT NN ZA-
[ Binacs and anoTar uppar of

lowe rraspimiary Tact Infaction are mat ot
Tie same Tme, only the diagnoss of
Infuanzaifie liness should be racarded.

[ Prsamonia
Chest xmy resut:

Aspiration Pneumonia:
Craeons: Ws Mo

MUST HAVE
[ chast w13y damonstatng praumania,
rOBANA DNEUMONA & T

MUST HAVE o 14831 2 of the DiOwWng

Joogh [ tever > 100°F

[ incrassed soutum oraduction

0 pleurtic chest pain

() mies, monchi, wheazes

[ ane or mare of: new Shorness of bresth,
Incmasad respiminry e (>25/min ),
WFSANNg &7 MACS 87 LNCTARY LS.

MNoninfactious causes of symptame must
B 1A AL I DATTCULAY, CORGASTVA Neart
falum iz 8 common cauzgol symotoms
and signe smiar i thoss of respimiry
InaCTAN.

NOTE: Th's diagnosis can be made ony If
Chast ey was dons,

[ Other Lower- Respiratary

tachironchitis)

tmct infections (ronchiee,

MUST HAVE at laast 3 of the fllowing

Jcogh [ twver >100°%F

[ mew or Incraasad sputum production

[ one or mara of: new shormass of brasth,
Incmased resDimry rate (>25/mn,).
worsaning of mamtal or incfony stals,

() pisustic chast pain

() mies, monchi, wheezes on chest exam

[J aganiem isalatad fomcutum cbtainad by
088D TChES ASOITIAG o DONCHOSODY

This dagnatiscanbe mads anly iino
Chast xray was done, or T an xay dd not
confirm e pesance of pneumonia.

LUist Antitictics Ordemd:

Antmioncs Ordered s U

SIgAYIIE OF Person prepaag this form:

o g Surveillance of In... g Surveillance FLc... g Inbox = Microsoft... B Marketing Master .é Search Results:in... g Forml_6_Respirat... | € b

AEO 145aM




i‘ "/ Surveillance Data Collection Form LTC

g Form1_7_UrinaryTract.pdf - Adobe Acrobat Professional

File Edit View Document

Comments Forms Tools Advanced Window Help

P — H'@' L

WJ Create PDF ~ 5%4 Combine Files ~ &J Export ¥ &J Start Meeting ~ ﬁ Secure ¥ / Sign ~ u Forms ~ :_? Review & Comment ~

(=]

> -
T Surveillance of In...

1 (lofl)

_—
T Surveillance FL c...

l.k S '% =) #) 667%

-

1 10N SURVEILLANCE — URINARY TRACT INFECTI

INFECTION, SITE

CRITERIA

+ URINARY TRACT INFECTION (CHECK BOXES ONLY AFTER CRITERIA HAVE BEEN MET)

CONDITIONS & COMMENTS

T UTH in patient/msident
WITHOUT Catheter

ORGANISM FOUND
ON CULTURE:

MUST HAVE at laast 2 of the fllowing

() fever >100°F or chilis

[ burning pain an utnation, Faquency
o wgency

[ tan or suprapubic pain & Bndemeass

O ecnange in aracter of whe

[ warsaning of mantal o7 tncTanal
SIS (MY ba AW oF INCraasal
moanTRAnCS)

Jurne cuturs W >100,000 colones/
mi of Sngie umpathogen in patient/
meidant on ApDWOrAE antimicrodisl
maragy

Tris catagaryinciudes only symatamatic
Urinary tract Infactions, BAca S marny
pEtiants /rasidents Nyve BACTATS In el
UrIns 5T 3 DASAINS SIS SUNVATANCS for
asympbMATe.
BACTATUIIA IS NAT moamMmandad,
OrganEms that caue UTIS Inciugs E. Call,
Entemdacter 00, Kb tially £0D, roteus
00, Pesudomonas 00, Pravidencia <00,
74 marcescens, Staph auweus spp,
Coaguaze nagatve SIapNylococcus SO0,
Ensmcoccus £op. Candida.
NOTE: If anyy oTar organism is found inthe
Urine spacimen 1t i NOT aUTL

QI Ul in patient/m s dent
WITH Catheter

ORGANISM FOUND ON
CULTURE:

MUST HAVE ot least 2 of the flowing.

U tewver >100°F or chilis

() fani or suprapubic pain of tendemeass

D echange in harscter 5T urne

[ warsaning of mantal ar inctonal
SIS (MY be AW oF INCreasced
Inconthance )

O urine cuture Wi >10,000 colonias/
mi of sngla umpanhogan in Datient/
msident on ApDOAE antimicrablal
Marsoy

Bacayoe the Most Comman accun
ImiacTous soume of faver in Catheiafzad
patiants /rasidents i< the urinary act, the
COMBINATON &f 1awer snd warsaning of
mental of UNCUiona $1US I Such
Datianis /rasidams masts tha Crim s for
Te UTL Howewer, cam shouldbe faken B
nle ot oNer causes of hese sympoms
if 3 caMetarizad patient/residant with any
e and worsaning memal or functional
SIHUS MAAtS CITAZA Tar IntACTion T S8
athar Tan Tia Urinary tACt anly he
dAgNOtE ATINACION AT Mis oTer sha
shoud ba made.

OrganEms thet cause UTis inciude E. Call,

Entembactar $o0, Kiabsialls £p, Froteus

£00, Poaudomonas £0D, Providancia <o,
Ta Marcascans, SIADh auraus £0D,

Cmgua:ene&a"te S‘.nmfocoocu:sm

Entemcoccus &0, Ca

NOTE: If any onuapmsm is found inthe

wrine spacimen 1t Is NOT a UTL

Antibiotics Orderad:
Uist Antiictics Orderd

Signature of person prapasing this form:
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Wiritten Survelllance Plan

e Describe
— Type of healthcare setting
— Services provided and populations served
— The surveillance program purpose, goals, and objectives
— The indicators (what are you monitoring)
— The methodology used for case definition
— Data collection
— Analysis
— Types of reports generated and to whom they are provided
— Process used to evaluate the surveillance program



Evaluation of Surveillance Program

 Evaluate:

— The usefulness and ability to meet the organization’s
objectives

— Revisions should be made as needed

— Compare program structure and activities to current practices
and published recommendations for surveillance

— The program resources
e Adequate number of trained personnel
e Appropriate computer hardware and software
« Access to email and the internet
* Need for secretarial, computer, or lab support
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4 l Benchmarking and Comparing Data

 Benchmarks are measures against which outcomes and
processes can be compared.

 There are currently few external benchmarks that can be used for
Interfacility comparisons of HAls and other adverse events.

« The NHSN program for HAI surveillance in acute care hospitals is
the most widely used.

« NHSN provides Web-based reporting, feedback of comparative
data for performance improvement, and access to preventive
tools and best practices. http://www.cdc.gov/nhsn/



Summary

Surveillance practices evolve in response to changes in
healthcare delivery. The use of surveillance data has shifted from
measuring clinical outcomes, such as infections, to guiding
performance improvement activities and demonstrating
Improvements in clinical outcomes and healthcare practices.

With the increase of antimicrobial resistance and outbreaks
caused by emerging and reemerging infectious diseases and
Intentionally released pathogens highlights the need for local,
regional, national, and global surveillance systems.

ICPs responsible for managing surveillance programs must
ensure that their programs are based on sound epidemiological
and statistical principles and designed and evaluated in
accordance with current recommendation and practices and have
the resources needed to promote quality healthcare.



